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SCIENCE AND MANUFACTURES 

T he occurrence in one week of meetings held by the 
Iron and Steel Institute, and by the Institution of 
Mechanical Engineers, seems to offer a fitting occasion 
for further remarks on the connection between science 
and art, between practical construction and theoretical 
investigation. A few months ago, in an article on the 
same subject, it was pointed out how these two branches of 
knowledge were found to work in harmony for the ends of 
each — science instructing art, art supporting and minister- 
ing to science j and this truth was illustrated by a variety of 
examples. Others which have occurred since that time 
may be touched upon before we conclude. At this moment 
we are anxious to insist once more on the need which 
exists to draw this union between art and science closer 
than it has ever been drawn before, and to remove all 
obstacles which may stand in the way of its fullest 
realisation. 

The necessity for this union lies in the fact that 
England has an industrial supremacy to maintain, and 
that year by year its maintenance becomes more difficult 
in the face of keen and jealous competition. Whatever 
may be said in Parliament, all practical men are aware 
that the great tide of prosperity, promised last year by the 
President of the Board of Trade, has not yet begun to 
flow ; that on the contrary there was never perhaps a time 
when the special industries of England were more de- 
pressed, or their outlook more gloomy. The fact that the 
steel-rail makers of England have banded themselves with 
those of F ranee and Belgium into an association for the 
maintenance of remunerative prices speaks volumes, not 
only as to the severity of competition, but as to the sources 
from which that competition comes. On the other side 
we see the iron-masters of America extending their out- 
put ye^ by year, and her manufacturers entering into 
competition with us in neutral markets, while jealously 
excluding us from their own. 

What is to be the remedy for this state of things ? How | 
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is the demand for manufactured articles, and for the raw 
materials out of which those articles are made, to be once 
more equalised with the supply? Unless some vast 
market, such as China or Central Africa, can be opened 
up to European commerce, the only chance seems to lie 
in a new departure ; in some great cheapening of produc- 
tion, or cheapening of transport, comparable to that which 
was effected by the development of railways. Now what 
is the physical fact lying at the basis of railway locomo- 
tion? It is simply this, that iron laid in the form of a 
track offers a resistance to rolling which, as compared 
with an ordinary road, is insignificant, whilst at the same 
time it offers a resistance to sliding large enough to utilise 
to the full the vast tractive power of the modem locomo- 
tive. The first point had long been known ; the second 
was seized by the practical genius of George Stephenson, 
and enabled him at once to solve the problem of high 
speed locomotion. In so doing he owed nothing to 
science ; but science might have discovered the fact, and 
would have done so with small trouble, if the idea had 
been put into her head — if, in fact, there had been in 
England that union of theory with practice which it is our 
present aim to advocate. 

What is wanted now is that science shall point out 
some other fact of nature, new or old, which practice may 
seize upon, turn to her own ends, and make the basis of 
some new industrial development. It is easy to indicate 
various directions which such a development might take. 
Thus there is great need of some system of light railways 
which can be laid down on ordinary roads, and so cheaply 
that the traffic available on such roads may be sufficient 
to pay a fair return on the capital. It is impossible to 
calculate the advantages which would spring from the 
wide extension of such “ third-class railways,'^ as they are 
called in Germany. Again, the storage of power, such as 
that of the tidal wave, with cheap and ready means for 
giving it out when and where it is needed, offers a wide 
field for invention, and may lead lo the most fruitful 
results. The transmission of power to long distances, 
whether by electricity, compressed air, or otherwise, is a 
somewhat similar problem, which at present occupies the 
attention of many engineers and men of science. Lastly, 
the more homely subject of house-building offers at this 
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moment special inducements to constructive genius. If 
houses could be built, by the use of iron or otherwise, at, 
say, half their present tost, the problem of sheltering our 
poor would be solved ; unsafe and ruinous tenements 
would disappear, and a demand would set in for building 
materials and labour such as the world has ncs er known. 

Here, however, the quesli()n arises, Supposing that 
science and art should cimibinc successfully for any such 
purpose, is it in England that the development will take 
shape ? 

At the time of the last industrial epoch, that of the intro- 
duction of railways, it would have Vjeen safe to prophesy 
that this would be the case. It is by no means so certain 
now. As regards cheap transjiort, for instance, the most 
promising recent invention in this field, viz. tlie caustic 
soda condenser previously described by us, was brought 
out in Germany. Other improvements in the same field, 
such as the portable railways of Dc Can vi lie, the rack 
railway of Riggenbach, tJie cable tramway of Hallidie, the 
fireless engine of Francej, the iron sleepers which are 
rapidly becoming universal in (ierniany, have all taken 
their rise cither on the Continent or in America. 7’he 
storage of power, in its only yiractical form, that of the 
secondary battery, owes its origin to IMantd and Faure. 
The transmission of power is being worked out by Siemens 
in Berlin, and by Deprez and Tresca in Paris. Lastly, as 
to building, no one can travel abroad without seeing that 
as regards scientific architecture, JingJand stands far 
nearer the bottom than the lop in the scale of civilised 
nations. 

What is the reason of this Why is England thus 
lagging behind in the race ? The answer is not far to 
.seek. In America, in France, above all in Germany, the 
union between science and art is far more close and cor- 
dial than with us. Every practical constructor or manu- 
facturer is anxious to know all he can of science, every 
scientific professor desires to mix practice with his theory. 
Thus on the one hand we find ordinary engineers drawing 
on all the resources of mathematics for the solution of 
such problems as the proper section of rails or the re- 
sistance of trains ; on the other hand we see Clausius, 
perhaps the greatest of German physici.sts, devoting two 
long papers to investigate the working theory of the 
dynamo machine. But a concrete instance will make 
our meaning clearer. Within the last few days we have 
inspected a safety lamp, of which some thousands have 
already been sold for the German mines. It has many 
points of excellence, but we need only dwell upon one. It 
is well known to be most important that a miner’s lamp 
should be locked in such a way that he cannot, if he will, 
open it ; and it has been found veiy difficult to provide any 
simple kind of lock which it is beyond the resources of a 
clever workman to tamper with. In this lamp the diffi- 
culty is got over by making the upper part screw into the 
lower, while inside the lamp there is a catch or pawl, 
which, as in a common ratchet, prevents the screw from 
being turned the opposite way. Hence, that the lamp 
may be unscrewed, the pawl must be drawn out of place. 
In the overseer’s office this can be accomplished by means 
of a powerful horse-shoe magnet. The pawl has a tail, 
which is attracted by the magnet when the latter is placed 
in contact with the side of the lamp. The tail moving 
towards the magnet, the pawl moves in the opposite 
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direction, and so allows the upper part of the lamp to be 
unscrewed, while the lower is held as if in a vice by the 
same magnetic power. 

Now here we have a simple and beautiful contrivance 
for effecting an important practical object. It is merely 
the application of a well-known scientific principle to solve 
a special problem in construction ; but it never could have 
been invented except by one to whom the resources of 
science and the needs of art were equally familiar— who 
was at once a physicist and an engineer. Now it cannot 
be questioned that in England we can boast many of the 
highest authorities in science, many men of the highest 
skill in practical construction ; but the union of the two 
I is comparatively rare, and yet it is this very union — the 
I application of the scientific spirit to the things of common 
life, as so well illustrated in the excellent paper by Prof. 
Newcomb, published elsewhere — w'hich is the vital neces- 
sity of the age. 

The fiiult is not all on one side. Science sometimes 
looks down on Practice as a rough, prosperous mechanic, 
interested in nothing but his work and his wages, w^hile 
J*racticc sneers at Science as a fine gentleman, too much 
absorbed in crotchets to be worth any attention or respect, 
and w'bo, if he had not some one to look after him, would 
shortly be in the workhouse. 

As an instance we may take the magnetic balance lately 
described by Prof. Hughes. This beautiful instrument 
promises at least to supply a w'ant long felt by the makers 
and users of iron— the w^ant of some method of me- 
chanical analysis ” — some means of determining the 
physical and chemical properties of a given material — 
without testing it to destruction, as is now unavoidable. 
But whilst thus appealing on the one hand to manufac- 
turers, the invention appealed on the other hand to elec- 
tricians, as offering a ready index of the magnetic qualities 
of a metal. By the latter it has been welcomed, and is 
being used, as, for instance, by Mr. Preece, for the testing 
of telegraph-wire ; but, so far as w e know, not a single 
manufacturer or engineer has thought it worth while to 
encounter the small amount of trouble and expense which 
would be needed to test thoroughly the capabilities of the 
instrument in determining the mechanical properties of 
finished iron or steel. 

We by no means wish to imply that no progress is being 
made in the direction here pointed out. The work under- 
taken by the City and Guilds Institute, the foundation of 
scientific colleges, such as those at Birmingham, Sheffield, 
Leeds, Nottingham, and elsewhere, the appointment of 
a Committee on Technical Education, the delivery of 
scientific lectures at the Institution of Civil Engineers — 
these are all signs that the gap existing between art and 
science is at last recognised, and that endeavours are 
being made to draw them together. Moreover, the old 
" rule-of-thumb ” engineer is rapidly passing away, and a 
new generation is springing up, who, if they do not pos- 
sess much science themselves, are at least alive to its value. 
The testing machine, for instance, is becoming a recog- 
nised institution in large workshops, where not many 
years ago it would have been scouted as absurd. In the 
skilful hands of a practical engineer, Mr. Wicksteed of 
has been made to record its own variations of 
stress by a self-drawm diagram, and this record seems 
likely to throw fresh and unexpected light on the physical 
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problems of extension and rupture. The same gentleman 
has both discovered and applied a new and most remark- 
able phenomenon in friction ; the fact, namely, that if we 
give a rotary' motion to a body which is in contact with 
another, not only is the friction diminished in the direction 
of motion, but the friction in the perpendicular direction 
is also diminished, apparently in at least an equal degree. 
Hence, for instance, by rotating the leather packing of an 
hydraulic ram, it becomes quite free to move in its 
cylinder in obedience to a difference in pressure on one 
side or the other. Here we have, once more, science helping 
art, and art in return throwing light upon the path of science. 

These facts, and others like them, are encouraging 
signs, but we must repeat that something more than signs 
is needed. The work must be not only begun but 
finished, the bonds of union must be drawn close, and 
that quickly, or England will hnd that it is too late, and 
that she is once more ready to do the work of the world 
just when the world has left her no work to do. 


fOjRSter's ** strata of the north of 

ENGLAND*' 

A Treatise on a Section of the Strata from Newcastle to 
Cross Fell. By Westgarth Forster. Third Edition, re- 
vised and corrected to the present time by the Rev. 
W. Nall, M.A., with Memoir. 8vo. (Newcastle-upon- I 
Tyne, 1883.) 

T he position of Forster's ** Strata" among the classics 
of geological literature in England is so well defined 
that a reissue would be welcome to many readers, as 
although the progress both of coal and metal mining during 
the long interval that has elapsed since the appearance of 
the last edition in 1821 has done much to supplement, and' 
in some instances modify, title author's evidence, it must 
ever remain as a splendid monument of geological inves- 
tigation as carried on in the earlier years of the century. 
Unfortunately, in the present issue the editor has carried 
out his duties in a very thorough-going fashion ; to use 
his own words, “ Some alterations have been made in this 
edition of the 'Strata.' Parts I. and II. have been re- 
vised and rearranged ; Part 11 1, has been partially recast ; 
some of the old sections have been extended, and other 
sections have been given ; obsolete matter has been ex- 
punged, and new matter in the form of notes has been 
added." 

If the editing had been confined to the last-mentioned 
additions, or rather if all the alterations had been supplied 
as footnotes or in the form of appendixes, such a course 
would have been perfectly Justifiable, and the value of the 
text would have been enhanced ; but from the course 
adopted of shifting the original text backwards and for- 
wards to bring it into harmony with more modem views, 
and rearranging the sections even to the extent of renum- 
bering the beds of limestone in the lead-measures, and the 
intercalation of new subdivisions in the limestone series 
not contained in the original, the work has become so 
strangely metamorphosed that any one taking it for what 
it professes to be, namely, Westgarth Forster's "Strata/? 
will be liable to be strangely misled, unless he carefully' 
compares it with the original text. This is much to be 
regretted, as the editor's work has evidently been a labour 
of love, and it is strange that he should have so ill-used - 
his favourite volume. i 


The editor has, however, done one good ser^'ice de- 
serving grateful mention by supply ing a memoir of the 
author, which is, however, eccentrically interpolated 
between the original table of contents and the text. From 
this we gather many interesting particulars of the life of 
one who may be regarded as the prototype of the Sop- 
withs, Bewicks, and other mining engineers in the north 
of England, who have become famous not only in their 
original districts, but in all parts of Europe and America . 
It is somewhat surprising to learn how in the year 1807 the 
material for the first edition of the " Strata ’’ was collected 
by Forster, who for that purpose resigned the agency of 
the Allendale lead mines. The volume was issued in 
1809 in the same year with William Smith's first geologi- 
cal map of England, and at once became exceedingly 
popular ; and thenceforward the author was recognised 
as one of the leading men in his profession, and was fully 
engaged in many snrv’eys until his retirement in 1833. 
During this active period of twenty-three years he worked 
in nearly all (he mineral districts of England and Wales, 
with the exception of Cornwall and Devon, and also 
visited Spain and North America. The American trip was 
made in 1831, in pre-steamboat days, in the fine packet- 
ship Napoleon^ making a fairly good voyage of thirty-two 
days across the' Atlantic. The districts visited were 
Pottsville and Mauch Chunk, in the anthracite district of 
Pennsylvania, which had then been discovered only eight 
years, and the I'hcenix Copper Mines in Connecticut. 

The later years of his life were clouded by misfortunes 
due to losses in working some lead mines in Wales, and 
before the spring of 1829 he had spent nearly all that he 
possessed in abortive trials, at a period of extreme de- 
pression in the lead trade. In 1833-34 failing health led 
him to retire from active work, and on November 9, 1835, 
he died at Garrigill, in Cumberland, in his sixty-third 
year. In the author's words, Forster rendered valuable 
service to the sciences of niiningand geology, and for that 
service, if for no other reason, his name will continue to 
be remembered for a long time to come, H. B. 


OUR BOOK SHELF 

A Manual of Chemistry, By Henry Watts, B.A. (London : 

Churchill, 1883.) 

This work is stated by the author to be intended for a 
student commencing the study of chemistry, and, as he 
states in his preface, this volume commences with a short 
sketch of the more important elementary bodies, the 
principal laws of chemical combination, and the repre- 
sentation of the constitution and reaction of bodies by 
symbolic notation. In addition to this there is a large 
section on chemical physics, including the mechanical 
properties of gases and the chief phenomena of beat, 
light, magnetism, See. For an elementary work, as 
intended by the author, it is somewhat dense, and would 
be certainly apt to frighten a begiimer in chemistry. The 
sections on physics alone, compris'r.g Part I., occupy very 
nearly 150 pages, and within this narrow space we find 
that in the domain of light we have refraction, reflection, 
circular polarisation, &c., treated at considerable length. 
In magnetism and electricity we have a very complete 
and exceedingly condensed mass of information, certainly 
much too complete and condensed for an elementary 
text-book. In the purely chemical section, forming Part 
II. the work is extended so as to include a considmble 
chapter on crystals and the more recent extensions of the 
atomic theory, and also to the so-called rare metals. 
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which we find treated at considerable length. As to the 
arrangement of the chemical part, the method adopted in 
** MiUer^s Chemistry ” of arranging the elements under the 
terms metals of the alkaline earths, &c., has been adopted, 
which is a very excellent method of arrangement for 
teaching purposes, as it allows of elements with similar 
properties being compared. There is evidently through- 
out the whole of the book a tendency to condense far too 
much into a small space. It would be an exceedingly 
difficult book indeed to be put before an absolute 
beginner. The explanatory part is reduced apparently as 
much as possible, although a great many facts are 
crammed in, certainly in good order ; but still a beginner 
requires very much more explanation of facts than is to 
be found in this book. On that account, and being more 
an epitome of facts than explanations, especially in the 
Chemical portion, it is scarcely possible to criticise it. 
The arrangement is very excellent and the details are 
well up to date. We notice that ozone has been put in 
in the form of an addendum : surely its position is closely 
in connection with oxygen. It is very liable in this posi- j 
tion to be overlooked, or at any rate neglected, by a 
student As there is such a considerable amount of 
attention given to the rare metals, especially vanadium, 
many of its compounds being detailed, it is somewhat 
surprising that davyum, though perhaps not yet abso- 
lutely settled, is not mentioned along with them. On 
looking carefully through the book, a number of points 
occur in which more explanation, or even an explanation 
of formulae, would be very advantageous ; but on the 
whole Mr. Watts is to be complimented on having 
produced a very complete, though certainly not quite 
elementary, manual on the science. 

Arithmetical Chemistry, lly C. J, Woodward, Birming- 
ham and Midland Institute. (London: Simpkin, 
Marshall, and Co., 1884.) 

This is almost a book of questions selected from the 
Cambridge and Oxford Local, University of London, 
Science and Art Department, and other examination 
papers. It is divided into headings on laboratory calcu- 
lations, where, after an example of a volumetric or gravi- 
metric analvsis, a number of exercises and questions 
follows, and gas analysis with corrections of gases for 
pressure, &c., and determinations of vapour densities, 
specific and atomic volume, specific heat, calorific power, 
calorific intensity, kinetic theory of gases, and diffusion. 
The explanations are in most cases short and to the 
pointi but the immense number of examples and exercises 
^ven tend to make it a getting-up ” book for examina- 
tions rather than a book to work with in the laboratory. 

Experimental Chemistry. By J. Emerson Reynolds, 
rart III. (London: Longmans, Green, and Co., 
1884..) 

Prof. Reynolds, in the first and second parts of this 
little work, has departed somewhat from the usual method 
adopted in chemical books for junior students. The first 
and second parts deal entirely with the non-metals and 
their compounds, acids, &c. ; while the third part is de- 
voted to metals. It is divided into numbered experi- 
ments for the student to perform in rotation, and should 
be exceedingly valuable to medical and other students 
who have otuy a short time at disposal for practical che- 
mistry. There is no attempt at systematic analysis, but 
the experiments arc sufficiently logically arranged to 
enable a student who gives his attention to them to be 
able to perform any simple <}ualitative analysis. At the 
same time each experiment is very fully explained, and 
the reactions expressed in most cases with equations. 
Part 111 . is supplemented by a series of analytical tables 
at the end, which, however, are not very clear. They are 
certainly somewhat too complex for the class of student 
for whi<± the book is intended. On the whole, however, 
it is a very excellent work. 


LETTERS TO THE EDITOR 

[ The Editerdoes not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep tkeir ietefs 
as short as possible. The pressure on his spact is so great 
that it is impossible otherwise to insure the appearance tven 
of comh.unications containing interesting and nwel facts, \ 

Reply to Mr. Grubb’s Criticisms on the Equatorial 
Coude of the Paris Observatory 

I HAVE just received the last number of the Scientifie 
Transactions of the Royal Society of Dublin^ containing a 
description of an instrument analogous to the equatorial con- 
structed on a principle which I published in 1871 in the 
Comptes Rendus. Since it seems to me indispensable after I 
have studied Mr. Grubb’s memtur to reply to it publicly, I beg 
you to insert this note in Nature. In order to give greater 
importance to the modifications imagined by himself, the author, 
Mr. Grubb, submits the instrument imagined by me to a very 
severe criticism, and attributes very severe defects to it. There 
is no doubt that there is a considerable difference between the 
instruments in fptestion. One of them, in fact, as experiments 
carried on tliiring two years have proved, lends itself to the exe- 
cution of all possible astronomical researches under the best 
possilde conditions for securing precision, while the other, 
according to the description given in the publication above cited, 
renders impossible a very great part of the researches to which 
an equatorial is specially destined. Further on I shall insist on 
this ciiffcrencc, but I wish first of all to reply to Mr. Grubb’s ob- 
jections and to show that they arc in all points contrary to the 
fact. 

To give weight to his argument Mr. Grubb examines a 
case of the construction of an instrument of 27 inches aperture, 
and he antieij^ates in the construction the following difficulties, 
which he considers insurmountable: — (i) The optical difficulty 
of cimstructing a large plane mirror. (2) The practical difficulty 
of procuring a disk of the necessary dimensions. Mr. Grubb 
affirms that there is no glass-works capable of making a disk of 
glass so large. (3) The difficulty of moving a mirror of which 
the weight, according to Mr. Grubb’s calculations, will be very 
nearly half a ton. (4) 'I'hc dearficss of the instrument, which 
would cost more than an ordinary equatorial, plus dome and 
observatory. 

I will discuss these points one by one. (i) The construction of 
plane mirrors is a settled question nowadays. Many astronomers 
nave been able to convince themselves that in the equatorial 
coude of II inches aperture the introduction of a plane mirror 
of 16 inches in no way marred the definition. The brothers 
Henry, who constructed this mirror, have just made another 
of 40 inches diameter, which leaves absolutely nothing to 
be desired in this respect. This difficulty, moreover, is so 
little felt or feared by our opticians that the price of a similar 
mirror for an instrument coud^ is only about a quarter of the 
price of an object-glass, in spite of the great difference of their 
respective surfaces. Thus, for an object-glass of 27 inches, 
the price of which is 70,000 francs, that of a plane mirror of 38 
inches is iS,ooo francs. For an object-glass of 40 inches, price 

200.000 francs, the corresponding mirror of 58 inches only costs 

40.000 francs. I admit, nevertheless, that in this respect Mr. 
Grubb may have had apprehensions. In the past, in fact, serious 
difficulties have been met with in the production of plane mirrors, 
hut my own personal experience has enabled me to realise the 
real cause of this want of success. Up to the present time, to 
satisfy preconceived ideas it was believed that to establish rapidly 
an equilibrium of temperature it was necessary that the thick- 
ness of the mirror should be small. Then, under the influence 
of a tightening, however slight, or only a flexion, the mirrors 
were deform^ unequally, and consequently produced an 
obvious alteration in the beauty of the images. The brothers 
Henry, studying the same question by different processes, 
have arrived at the same conclusions. In giving to the disk a 
sufficient tHckness, the production of a plane surmce is not more 
difficul|i|jiwR any optical surface whatever. The means of verifi- 
cation Ve so delicate that in a mirror of 40 inches diameter an 
error of 1/50,000 of a millimetre can easily be determined and 
eliminated. So if there be a sphericity in the mirror, the radius ot 
curvature will have at least 1600 leagues, that is to say, about 
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the radius of curvature of a bath of mercury, and in taking stii 
greater pains it will be possible to go further and to reach ai 
exactitude such that the radius of curvature micht be twice as 
great. Under these conditions it is not possible, as one can 
readily see, that there can be any appreciable imperfection 
The problem is therefore solved, as I said above, 

(2) The impossibility of finding glass-works capable of furnish- 
ing large disks for mirrors, pointed out by Mr. Gnibb, docs not 
exist. We have in reserve at the Observjitory a disk for a plane 
mirror of 1*22 m. diameter, weighing 650 kilos. The mirror 
just finished by the brothers Henry h.as a diameter of 40 
mches, with a thickness of *17 m. ; this weighs 380 kilos. 
The glass-works of St. Gobain are prepared to furnish blocks 
weighing a ton, the diameter 58 inches, to anybody who will 
order them. 

(3) The third point in Mr. Grubb’s criticism has arisen from 
some error in calculation. Mr. Grubb makes me say that 
it is necessary to give the mirror a thickness equal to 1/5 of 
the diameter, and then making some calculations with this 
false datum, he finds that the mirror necessary for an equatorial 
coud^ of 27 inches would weigh 8 J tonnes, and it is this result that 
misleads him. Here are the facts, I have never said that the 
thickness should be *18 of the diameter. I have given *18 as a 
maximum. Allow me to quote textually what 1 have said 
{yaumal di Physiguff August 1883) : **Dc.s recherches effect uees 
avec des miroirs de o*o8 m. m’ont demontre que pour prevenir 
dans un miroir toute deformation causee par la flexion ou un 
leger serr^e, il faut que I’cpaisseur du verre soit 0*18 du 
diam^tre. reut 8tre avec des miroirs plus grands sera-t-il possilile 
de r^uire notablement cette <?paisseur ; cn tout cas, la fraction 
0*i8 doit Itre consid^ree comme un maximum.” 

In my equatorial coude for example, the mirror has a thickness 
equivalent to 1/6 of the diameter. In taking 1/7 for a mirror of 
30 inches destined for an object-glass of 27 inches, one has still 
nothing to fear, for its weight would scarcely reach 250 kilos., 
that is to say, the half of the weight indicated by Mr, Gnibb. 
For an instrument which weighs already lietwcen 8 and 9 tonnes, 
this addition of 250 kilos., or of 280 kilos, if we adopt the propor- 
tion of ^6, is so small as not to be worth mentioning. From a 
mechanical point of view the displacement of the cylinder carrying 
mirrors of 250 kilos., or even a tonne, considering both the move- 
ment and the stability of the installation, does not offer the least 
difficulty. It is a mechanicaj problem so elementary that not 
only the first-class artists of all countries but even ordinary 
constnictors would be able to solve it without any jgreat effort of 
intelligence. I am only astonished that a man o\ Mr. Grubb’s 
reputation should have stopped to consider such a detail. 

(4) We now come to the question of expense. I am curious to 
know whence Mr. Grubb could have got his information, because 
it differs so absolutely from the facts. In spite of the addition of 
two supplementary mirrors, the price of tne new instrument is 
less, or at all events not greater, than an ordinary one. The 
simplicity of the construction is such that the saving in the 
me^anical part covers the expense of the optical one. As I 
have already pointed out in the Comptes Pend us in 1871 and 1873, 
and in the journal de Physique already quoted, the considerable 
expense of rotating domes, &c., is entirely avoided. I am greatly 
astonished, therefore, that Mr. Grubb makes on this ]ioint, so 
thoroughly studied, an objection so little founded. If he had, 
moreover, l<^ked at the drawing which I published in the Jour- 
nal de Physique of last year, he would have seen that it is almost 
identical with that which he has communicated to the Dublin 
Society, so far as the general arrangements for sheltering the 
observer and instrument are concerned. M. Gautier has been 
good enough to furnish me with the prices. 

Dimensions Ordinary E^uitorial Equatorial Coudd 
Indies Francs Francs 

12 ^,000 44)000 

18 81,000 79)000 

27 183,000 183,000 

These prices are for instruments of the most complete kind. 

The objects which I wished to attain were (1) to realise an in- 
strument more stable than the ordinary ones, and to render 
possible the measurement of large angular distances; (2) to 
estaUidi an arrangement which permits the astronomer to explore 
the whole sky and to regulate himself, with the most perfect 
conyenienoe, all the movements of his apparatus ; (3) to 
avoid the nec^ty of those monumental domes, of which 
both the Imilding and the movement are always so costly ; 

(4) to realise an instrument which, in spite of the introduc- 


tion of two supplementary mirrors, would be optically more 
perfect. Indeed, lieing able to give tjie telescope n much greater 
focal distance than in the common laigc instruments, the achro- 
matism may be rendered more perfect. I believe that I have 
succeeded in satisfying these various conditions, and that I can 
appeal to the judgment of several of the most eminent astrono- 
mers who have studied the instrument. Mr. Grubb makes a last 
reproach rather curiously. He is astonished that I have not as 
once applied the new system to the construction of a large instru- 
ment, for he adds, “ Wo one finds any difficulty in working an 
equatorial of 1 1 inches. ” I do not know whether this opinion 
of Mr. Grubb is based on his jicrsonal experience, but I do 
know th.^! all astronomers do not share his optimism on this 
point. To cite only one instance. In all the observatories 
where the discovery of comets or small planets is in question, 
telescopes of 6 or 7 inches aperture at the outside are employed. 
Continued work of this kind with a larger instrument is accom- 
panied with fatigue. Now in my instrument, whatever be the 
nature of the research, a precious economy of time and energy 
is secured. If we have not in Paris a larger telescope on my 
plan, I must say that my regret is greater than that of Mr. 
Grvihb, and that the lack of it does not depend on me. 

In a subsequent letter I propose to discuss Mr. (iriibb’s counter 
proposal. M, LcFWY 

Paris Observatory, April 10 


On the Motion of Projectiles 

Experimkni'S made in 1866 showed that the resistance of the 
.ir to the motion of projectiles varied only slightly for such forms 
:>f heads as were likely to be used in practice, and that it was of 
no importance whether the apex of the shot was pointed or 
rounded off. 

From what I have said (Nature, vol. xxix. p. 527) it is evi- 
dent that before wc can calculate the trajectory of shot we must 
know something of the quality of the gun from which the shot is 
iupposed to be fired. For if trajectories of shot fired from the ex- 
perimental guns were calculated by the use of the tabular values 
of K?/, it is plain that the calculated ranges would err in excess 
for the 3’, 7-, and 9-inch guns, and in djeci for the 5-inch gun. 
As Mr. Ristori, using tabular coefficients, finds his calculated 
less than his experimental range, it may be that his gun gave a 
Icgree of steadiness above the average, as the 5-inch gun did. 
It is also necessary to be correctly informed of the exact initial 
Hrecthm taken by the shfit, because, owing to the recoil of the 
gun, there is a “jumj),” which gives a greater elevation to the 
lircction taken by the shot than the elevation of the axis of the 
:iin. It is also a difficult matter to obtain the correct initial 
dofiiy of a small-arm bullet. For I am assured on the highest 
uthority that the cotton threads of wlilch my screens are com- 
I losed, would ]>e likely to cause unsteadiness in the motion of a 
small bullet, and if so, the measured velocity would be lower 
than the velocity of the undisturbed bullet. And if wire screens 
were used, the evil would be increased. From the excellent 
work done by Robins with a small ballistic pendulum, 1 am dis- 
posed to think that that instrument might be advantageously used 
in experiments with small-arm bullets. 

As my tabular values of K7; were determined from the average 
results given by 3- to 9-inch shot, I did not venture to put them 
forwarcT as lieing applicable to the calculation of the motion of 
small bullets. liut recently Major McClintock, R.A., Assistant 
Superintendent Royal Small-Arms Factory, has used them for 
that puiposc. He says; — “'I'he accuracy of rifle-bullet trajec- 
tories calculated by means of Prof. Bashforth’s tables, has been 
tested by firing a large number of rounds through paper screens 
placed at different points along the range. The rifle used in the 
experiment was the Martini-Iienry, and the screens were erected 
at intervals along a 5oo yards and a 1000-yards range. The result 
of the experiment was most satisfactory, tne mean heights of the 
bullet-holes in the screens agreeing closely with the heights 
found by calculation.” 

As is well known, guns vary greatly in the degree of ste^iness 
they impart to elongated shot, and this often (manges with the 
initial velocity of the shot. It i^ important, therefore, to have 
a ready way of changing the tabular coefficients in the ratio 
of I : m , when the coefficients will become irK,,, where ic is a 
constant for that round. In the calculation of the general tables, 
and in using the tables of values of integrals denoted by X, Y, 

and T, we have to deal with the product X ^jrKt^ « 
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Hence, W we calcukte the value of nj at 

tet, we may proceed without further change to use the general 
tables, or to calculate trajectories, using the tabular values of 
Kv, just as when no change is required in the value of the 
tabulated coefficients. For the 3-, 5-, 7;, and 9-inch guns, the 
value of a, in the cases we have considered, would be 1*08, 
0*92, 1*05, and ro8 respectively. There was one case where 
the studs did not act, when K950 was found to be 335** instead 
of 75*0, which gives a £=4*47. The smaller the value of k 
the steadier will be the motion of the shot. Mr. Ristori might 
calculate another range, using « = 0*92 given by the 5- 
inch gun, if he be satisfied that he has got the correct initial 
velocity and initial direction of the shot. If the calculated and 
measured ranges did not now quite agree, the remaining correction 
of K might be found perhaps with sufficient accuracy by propor- 
tional parts. This seems to be the best way of expressing the 
de^ee of steadiness of shot when they are so light as to have 
thSr motion disturbed by cutting the threads of screens. But 
/or heavy shot the most direct way is to fire through equidistant 
screens as already explained. 

When I made experiments with low velocities in 1879, \ was 
/.furnished with some range tallies of the 6 •3-inch Howitzer, 
where, it was said, my coefficients did not give correct results. 
As the difficulty in obtaining good results increases as the velo- 
city decreases, 1 took the trouble to make a thorough comparison 
between the calculated and experimental results in the above 
case. I also made use of some German range tables in the same 
way, where the value of -j- 7 u was only a trifle larger. The 
results of these comjiarisons may be found at jip. 45-49 of my 
Final Report, 1880, which ajipear to me quite satisfactory. 

So long os there arc guns good, bad, and indiflerent, it is clear 
that no single set of coefficients can give ranges suited to all 
cases. But ranges, See,, calculated by the help of my coefficients, 
may serve as a standard of comparison applicable to every case, 
and so give a measure of the steadiness of the shot. 

April 23 Francis Bashfortii 

The Dry and Wet Bulb Thermometers **Froude” 

A SO-CALLED thermometer “froude'' has been used in 
France* for many years, and its use, on s])ecial occasions, has 
gradually extenaed to other countries. It consists of an ordi- 
nary thermometer fastened to a string two to four feet in length. 

If such a thermometer be swung through a circle whose radius is 
the length of the string, it is evident that it will attain the tem- 
perature of a large mass of air unless the results are vitiated by 
friction with the air, oxidation, centrifugal action, or other 
"Causes. Careful comparisons, at high and low velocities, with 
a thermometer piu]>cil> c.\j»u!*cd, have given eiitiiely reliable 
results. I 

Some time ago the writer attempted to use this instrument as 
A wet bulb with such results that it was decided to fasten two 
thermometers together, one with its bulb one an<l a half inches 
below the other. The latter may be easily wet by immersion 
without wetting the dry. "J'liis arrangement has worke<l admir- 
ably, and has l^eii in constant use the past winter in determining 
temperature and humidity conditions l>utli in city and country, 
u courts and rooms. Every one who has undertaken humidity 
observations with a wet bulb thermometer, especially in cold 
•calm weather, has found it very difficult to obtain good results ; 
even after an hour’s waiting after wetting. With this instrument i 
it is an easy matter in every instance to obtain an absolutely 
correct result in two or three minutes. This is shown by the 
iKt that repeated wetting and swinging will give the same result 
ms often as tried. If ice is on the bulb, it is nest, after swinging 
for leveral observations, or until the clear glare of ice has gone, 
to wet in water above freezing so as to remove the old ice and 
fotm a new coat* Distilled water should also be used if 
possible. 

With this instrument it has been found that, in order to get 
even approziinate results of humidity above grass ground, in | 
clear cabn weather, with temperature below freezing, the ol^r- 
vation must be made upon a knoll, never in a valley or upon a 
2dain with rising mund on any side. It has also been found 
foat under the above conditions in the morning a height of 
twenty to thirty feet is essential, even upon a knoll, in order to 
obviate foe efiect of the gradual accumulation through the night 
of danm air above sod. H.’ A. Hazen 

April 14 


Extraordinary Darkness at Midday 

The extraordinary darkness that occurred here suddenly on 
the morning of the 26th is deserving of record, as being the most 
intense that is remembered by any of the inhabitants. 

The early morning was bright, and no change was noticed 
until close upon 11 a.m., when the sky became rapidly darker in 
the west-south-west. The wind was blowing £mm the north- 
east at II a.m. with a velocity of five miles an hour, and it 
scarcely changed at 11.40, when it increased to seven miles an 
hour, and veered at once to south-west, and then moved more 
slowly round through west and north, back again to east at 1 p.m., 
when its velocity was only three miles an hour. 

At 11.30 the darkness was so great that it was found impos- 
sible to read even bold print (small pica) close by the window, 
and at this time a dense black cloud with a slightly ^^ellowish 
tinge hung over the south-west sky; the blackness being most 
intense at lo** above the horizon. At 11.35 ** became somewhat 
lighter, and at 11.40 the rain Ijegan to fail, and in forty minutes 
0*114 of rain water was collected in our rain-gauges, the 
whole being almost as black as ink, and full of fine carbon in 
suspension. Hail that fell a mile off to the south-west by south, 
and both hail and snow that fell on the hills two miles to the 
west, were also black. At Preston, fourteen miles to the south- 
west, the darkness was very marked, but five and a half miles to 
■ e north-east nothing very particular was noted. 

Stonyhurst Observatory, April 28 S. J. Perry 

Intelligence in Animals 

I THINK it was about the year 1844 that the Duke of Argyll 
desired my late father, his factor, to preserve game in the district 
of Kintyre, Argyllshire. If any steps in this direction had been 
taken by oilier proprietors, tlity were very irregular. My 
memory goes back to about 1S40 and 1848, and at that time 
the grouse of Kintyre “ sat like stones ” — they might be shot to 
dogs from the first to the last day of the season ; in met it was often 
difficult to get the birds up. With this preservation, grouse in- 
creased cnormously—and therefore the food supply of the people 
— to such an extent that the late Sir John Cuningham and my 
father shot, on one 12th of August, seventy-two brace of grouse. 
Sir John was a very old man, and insisted on loading his own 
gun, an old muzzle-loader. My father never shot hard. Now 
1 do not believe any two men with two guns and loaders could 
do this in the same district with all the improvements in arms 
and dogs ; whilst I have hcaad my father say that seven brace 
was a good bag when he was young, before game-preserving. 

Grouse yet sit pretty well in Kintyre, and I believe this is the 
case because it was one of the last districts to preserve and 
shoot ; but the birds are cverjr year becoming wilder, and now 
in the month of September it is useless to take dogs on the hill, 
and for two years we, like others, have had to drive them. 

I account for this by an alteration in instinct, and 1 am as sure as 
any one can be, from observation and the opinion of competent 
persons, that it is progressive instinct in successive generationf. 
Formerly the great enemies of the grouse were ravens, that took 
their eggs and young birds ; foxes, polecats or martin cats, and 
wild cats, that took them at nig-Zt/ on the ground ; and hawks, that 
took them on the wing during the day. When man stepped in 
and altered the balance of Nature, the 

Bird that up and flew away, 

He lived to breed another day. 

No hawk was there to knock him down. He found ftom experi- 
ence that flying away liefore man and his dog came near gave 
him safety ; and his children that inherited the wit or instinct 
or power of turning heather into nerve-force or intelligent 
thought — or whatever the straw-splitters like to call it — ^lived ; 
whilst his brother, that inherited the qualities which kept him 
hiding in the heather, was shot when forced up. 

^ I had this summer ample corroboration of this theory. About 
eight years ago I was shooting in the island of Rum ; the grouse 
were not preserved and were extremely tame, so tame in Sep- 
tember and October that I had to run after fora to make them * 
take the wing, and it was new to dogs. Last year 1 again shot 
in the island, and 1 observed the same tameness in one part of 
foe is land |but in another district I observed the grouse were 
lafgejMncer, and much wilder. I was pu^ed wifo this until 
I fbuna ont that the late tenant had three years beftyre turned down 
some English grouse, and in the distnet where they were so 
turned down the grouse were very wild. 

Knockrioch, A^^ril 28 Duncan Stewart 
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In Nature (vol. xxix. p, 596) there is a letter signed James 
Graves^ in whic^ he says, as to the magpie or any other bird 
being able to fix dates exactly to the day, it is unproved and in- 
credible/* I do not know what may be the case in regard to 
birds-nestbuilding, but I can give two instances of the regularity 
with which bifds arrive at certain localities en route northward, 
whatever may be the state of the weather. During a ten years’ 
residence on the shores of Hudson’s Bay, the 6rst Canada goose 
of the spring migration was seen and generally shot on April 23. 
At Toronto on Lake Ontario, large flocks of a pretty little plover 
called the ** black-heart,” from a black patch on its breast, pass 
along the islands, flying northward, on St. George’s Day 
(April 23), and are seldom or never seen even a day before or a 
day after that date. The poor little birds have a sad time of it 
for six or eight hours, as a number of sportsmen go out for the 
occasion ana knock them down by the half-dozen or more at 
every shot. In this case, as in the other, wind and weather 
appear to cause no difference John Kae 

4, Addison Gardens, Aj-n-il 25 


THE ABSORPTION OF WATER BY PLANTS 

A n ingenious instrument has lately been described by 
Dr. J. W, Moll (Archives Neer/attdaiseSf i. xviii.) 
under the name of the Potometer. It is a modification 
of Sachs’ apparatus for determining the amount of water 
which a cut branch absorbs in a given time. I have been 
for some years in the habit of using a form of Sachs* 
instrument, differing in principle from Moll’s apparatus, 
but resembling it in being especially adapted for making 
observations at short intervals of time. As the subject 
of transmission of water through wood is now attracting 
attention among physiologists, it seems worth while to 
describe my instrument. 

A short piece of thick indiarubber tube is slipped over 
the cut end of a branch and firmly attached to it by wire 
ties ; the other end of the rubber tube being securely fitted 
to a glass tube which is filled with water. The other end 
of the glass tube is closed by an indiarubber cork through 
which passes a coarse thenpometer tube. The apparatus 
is now fixed so that the free end of the thermometer tube 
dips into water. As the leaves evaporate the water in 
the glass tube is sucked up by the cut end of the branch, 
the loss being constantly made up by a current flowing in 
through the thermometer tube. If then we can estimate 
the rate of this current we shall know the rate of absorp- 
tion of water. This is very simply done by allowing, for 
a few seconds, the thermometer tube to suck in air instead 
of water; when a column of air a few millimetres in 
length has been drawn in, the end of the tube is again 
immersed in water, and the bubble travels rapidly along 
the thermometer tube, when its speed is measured by 
means of a chronograph. 

This method appears no doubt to be a rough one, and 
is open to objections ; but 1 believe that it does not give 
rise to serious errors, and it certainly demonstrates ex- 
tremely well small changes in the rate of absorption 
by a cut end of the branch. By means of my instrument 
observations can be made at very short intervals ; for 
instance, four readings were taken in 1' 50" ; it is there- 
fore well adapted for observing rapid changes in the rate 
of absorption. 

I reserve a full discussion of the merits and demerits of 
the instrument for a later publication. 

Experiments^ April 1884. — When a branch is first fitted 
to the instrument the rate of absoiption is extremely rapid, 
owing to causes which need not here be considered, but 
after a time the rate of absorption (which diminishes 
with great rapidity) becomes constant. A branch of 
Portugal laurel {^Cerasus lusi/anica) was cut at 9 30 a.m., 
and was not fitt^ to the apparatus until 10.15 
The following table shows clearly the rapid decrease in 
the rate of absoiption 

' In thU nad the ibnowing mbits 1 have not given the actual quantities of 
mMwlw *k* wm±mm of ahsonitillB. 


I'imes 


h. m. 
10 i8 
20 
25 
If 14 
35 
52 


Rale of Absorption 

71 

53 

40 

26 

25 

25 


Sachs has called attention to the diminution in th< 
absorption which occurs when cut branches are placed in 
water, and has shown that the absorbing power can be 
renovated hy cutting a fresh surface at the base of the 
branch. This effect is well shown with my instrument.* 
The above-mentioned branch of PortU).al laurel which 
had been placed in water at 9.30 a.m. gave a relative rate 
of absorption of twenty-four at 12.28; at 12.30, between 
6 and 7 cm. were cut on, and the branch was again fitted to 
the machine, the operation lasting one and a half minutes. 

Time p m. Rule of 

h. m. Absi rptton 

12 28 24 


30 

314 

33 

35 

39 

45 

54 


fresh .surface cut 
branch replaced 
35 
30 
28 
26 

... 26 


When the rate of absorption has become constant, 
any variation in dampness or dryness of the air causes 
variations in the transpiration of the leaves, and therefore 
in the rate of absorption. These changes are well shown 
by my instrument. The following experiment, made 
with a branch of Portugal laurel shows the amount and 
rapidity of the increase in absorption caused by exposing 
the leaves to the sun shining through window-glass : — 


Time a.m. h. m. 

10 44 
49 
55 
o 

5 

64 


II 


Thus in 
doubled. 


7i?- 

9 

124 


Blind dra' 


wn iij) 


Rate of AbRorptii n 

14 
14 

14 

15 

f4 

14 
20 
27 


six minutes the rate of absorption had nearly 
A similarly rapid effect is seen when the sun- 
light is cut off, when the rate of absorption falls. 

'J’imc 


h. ni. 

Kate of Abiorption 

12 5 

33 

10 

32 

io4 

blind down 

124 

27 

194 

20 

25 

*9 

29 

18 


That is, the rate of absorption diminished in the proportion 
of 100 ; 56 in twenty-four minutes, when the sunlight was 
cut off. In the same way the effect of opening a window 
and thus increasing the evaporation for the leaves, is a 
once visible in increased rate of movement in the bubble. 


Time a.m. 
h. m. R. 
10 33 o 
110 0 
9 O 

10 40 

11 30 

12 O 

18 O 

19 O 

21 30 

22 30 
40 


Cut stem of Ivy 

Rate of 
Absorption 

32 

3' 

. . . window and door opened 

!! 34 

37 

37 

33 

window and door idiut 

3* 

29 

3 * 


< It need not here be diectseicd whether the particular pbcnomeiicn her 
deecribed U the lame ae that described by Sachi. 
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Effect 0/ Disturbance.— Tht fact observed by Baran- 
etikyi that a small disflirbance, such as a slight shake, 
increases the transpiration of the leaves, is also easily 
seen, and my observations show that in some cases the 
effect may be very transitory. It need not occur in the 
use of my instrument, since the plant remains quite un- 
touched, the only necessary movement being the removal 
and replacement of a vessel of water to allow the entrance 
of a bubble* 

Effect of Sudden Diminution of the Evaporating 
Sufface. — I have been astonished to find with what 
rapidity the rate of absorption diminishes when the 
evaporating surface is diminished by cutting off a twig 
from the branch under experiment. 

A branch of Portugal laurel was absorbing (April 10) 
with great regularity. 


Time p.m. 
h. m. s 

5 5 0 



Rate of 
Absorpti m 
23 

47 0 



23 

48 40 



... a small branch c 

49 15 



21 

50 30 



20 

52 0 



21 

58 0 



20 

640 



20 

11 0 



20 

12 0 



... another branch cut 

20 



18 

13 0 



17 

14 40 



16 

26 0 



16 

35 « 



j6 


When the first branch was removed nearly the whole of 
the permanent diminution was visible in 3^" ; in this case 
the distance from the base of the branch to the place 
where the small branch was severed was 28 cm. 

In the second experiment half the permanent effect 
was produced in 20" ; and here the distance of the cut-off 
twig from the cut end of the main branch was 43 cm. 

But far more remarkable results were obtained when a 
long stem of ivy was used for the experiment. 

A stem of ivy was removed from the tree on which it 
grew on April 13, and was placed with its cut end in 
water until the following day, when it was fitted to the 

X atus.^ 

il 14. — The rate of absorption remained fairly con- 
stant from 10.30 to 1 1,45 a.m,, when the fir&t branch was 
removed. 


'i'ime a, m. 
h. m. 

10 33 o 
1x42 0 

45 o 

15 

46 20 
53 o 


Rule of 
AbBorpti^n 

32 

3* 

branch cut off 
29 
23 
26 


The branch which had been cut off left the main stem at 
a distance of 13 feet 3 inches from the basal end, so that 
change in the rate ot absorption was transmitted at the 
rate of 0*88 feet per second. 

In a second trial the following results were obtained : — 


Time 
h. m. B. 

3 I o 
6 o 

II 30 

*3 o 


IS 
14 o 



Rate i>f 
Absorption 

23 

23 

23 

Stem cut 
18 

17 

15 

15 


The point at which the stem was severed was i6 feet 
S inches from the basal end, so that here a change in 

itom was fixed to that Iti dittal end was tone few feet above the 
bate iauaened in water. 


absorption travelled at the rate of it foot per second. 
The same result followed on two other occasions, but 
here the rates of transmission were slower — 

15 feet 5 inches in 30'^ 

9 feet 10 inches in 30". 

In the latter of these two cases the part removed was 
not a branch of the stem, but a branch belonging to a 
neighbouring stem which had grown into lateral union 
with it, so that here the transmission of the change must 
have taken place laterally from the branch to the stem, and 
then longitudinally along the latter. 

Ejfect of partly severing the Branch. — My instrument 
is well adapted for testing the transmitting capacity of a 
branch which has been partly cut through. I have been 
much surprised at the fact that cuts to the depth of half 
or more than half the diameter of the branch produce 
practically no diminution in the rate of absorption. Indeed 
a slight increase is often visible owing to the disturbance 
which must occur when the branch is cut with the saw. 

A branch of yew *55 inch in diameter was sawn (a) to 
the depth of *25 inch, (b) so deep that the bridge of wood 
through which the water had to pass was not more than 
T inch in thickness in radial direction. 


Time p.m. 
h. m. 

3 26 ... 




Rate of 
Absorption 

99 

32 ... 




99 

34 ... 




... cut A made 

35 




... 98 

40 ... 




103 

47 ... 




lOI 

4 3 ... 




99 

37 ... 




99 

3^4 ... 




... cut 1) made 

40 ... 




... xoo 

43 ... 




97 

46 ... 




100 

50 ... 




xoo 


It was only when the bridge remaining after cut B was 
narrowed, by sawing on both sTides at right angles to the 
former direction, that the -rate of absorption fell. The 
same thing was shown in another branch of yew, the 
woody part of which was 10 mm. in diameter, and which 
was sawn to a depth of 8 mm,, leaving a bridge 2 mm. 
thick in radial direction. Even this deep section did not 
diminish the rate of absorption. With the Portugal laurel 
the same thing was observed ; and here the possibility of 
recovery from a temporary diminution in absorption was 
shown in two cases. 

The branch with its bark on measured 1 1 mm. in dia- 
meter, and it was traversed by an excentric cylinder of 
old brown wood i 8 mm. in diameter. 

The following figures give the result of section 


I'ime a.m. 





Rate of 

h. m. 

XX 0 





Absorption 

9 





18 

14 





. . . cut A 

16 





... 16 

20 





... x8 

30 





... X 7 

X 2 0 





... 17 

6 





... 18 

8-9 





... cut U 

xo 





... x8 

11 





... 19 

*7 





... 17 

30 





... 18 

35 





... cute 

36 i 





9 

38 





9 

r *48 





xo 

12 

55 





... 14 

p.in. 

I 15 





... 16 
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It will be seen that the two first cuts produced no effect 
comparable to that caused by c. Cut A was 3 mm. deep, 
cut B was also 3 mm. deep on the opposite side, so that, 
after B had been made a bridge, 5 mm. in radial direction 
remained ; nevertheless the rate of absorption was undi* 
minished* Cut c was made by increasing B to the depth 
of 5 mm. from the bark, so that the bridge of more or 
less central wood finally left was 3 mm. in radial thick- 
ness, and even then the diminution was only temporary. 
The cuts were made about 7 cm. from the basal end, and 
the same distance from the first branch. Another branch 
of Portugal laurel showed the same thing. The wood of 
the branch at the point cf section was about a centimetre 
in diameter, and contained a large proportion of old 
brown wood. The external envelope of wnite wood was 
cut away with the exception ^ of a bridge measuring 
roughly 3 X 3'5 mm, in cross section. 

The result is shown in the following table : — 


Time p.m. 

Rate of 

h. m. 

Absorption 

I 34 

IS 

2 13 

IS 

16 

cut 

i 9 i 

10 

2 ih 

II 

26 

13 

32 

14 

39 

13 

47 

14 

53 

IS 

Here again we have a diminution followed by gradual 

rise. 


When the little bridge of younger wood 

was severed, 

the fall in rate of absorption was rapid. 


Time p.m. 

Rate of 

h. m. 

Absorption 

5 27 

16 

281 

bridge severed 

32 

0*12 

47 

o*o8 


Thus the absorption fell to one-twentieth of the original 
amount ; that it did not quite cease may be accounted 
for by the fact that the younger circumferential wood was 
not completely cut through. 

My apparatus would be also suitable for such experi- 
ments as those of Dufour {Arbeiten d, BoL Inst, in 
Wiirsiburg^ 1884, Band iii.), in which he showed that 
sharply bending a stem, such as a hop-bind, does not 
prevent the passage of the water of transpiration, whereas 
water could not be mechanically forced through the bent 
stem. Dufour also repeated Hales’ experiments in which 
the transpiring branch was cut half through on two oppo- 
site sides^ the points of section being an inch or two apart. 
When this had been done, so that the continuity of all 
cavities of vessels and cells was broken, he found that 
the transpiration- stream could still pass, because the con- 
tinuity of the ctW-wails remained unbroken. 1 give a 
single experiment of this kind to show that my instrument 
is well adapted for such work (April 1 5) 

Tiiae Raie of 

h. m. Absorption 

11 32 25 

34 25 

36 ^ 25 

37 i first cut 

39 22 

49 24 

55 second cut 

12 2 0*84 

22 0*69 

Both cuts penetrated to the centre of the branch. The 
first was one and a half inch from the base, the second 

‘ young wood wm not weU severed, and a small amount remained in 

contumity. j 


half an inch below the first cut, ahd on the opposite side 
of the branch. 

Dufour’s experiments would seem to show that the great 
depression in absorption which occurred on making the 
& econd cut may have been only a temporary phenomenon ; 
this and other k ndred questions 1 hope soon to be able 
to work out. Francis Darwin 

Cambridge, April 17 

WHAT IS A LIBERAL EDUCATION 

T DO not intend, in the present paper, to enter upon the 

disputed question between the advocates of classical 
culture on the one hand, and those of scientific training 
on the other ; because it seems to me that the line on 
which the two parties divide is not that which reWy 
divides the thought of the day. If we look closely into 
the case, we shall see that the objects of a higher educa- 
tion may be divided into three classes, instead of the two 
familiar ones of liberal and professional. In fact, what 
we commonly call a liberal education should, I think, 
have two separate objects. With the idea of a profes- 
sional education we are all familiar : it is that which 
enables the possessor to pursue with advantage some 
wealth-producing specialty. Although, in accordance 
with well-known economic principles, it is designed to 
make the individual useful to his fellow-men, the ultimate 
object in view is the gaining of a livelihood by the indivi- 
dual himself. On the other hand, the object had in view in 
what is commonly known as culture is not the mere gain- 
ing of a livelihood, but the acquisition of those ideas, 
and the training of those powers, which conduce to the 
happiness of the individual. From this point of view 
culture may be considered an end unto itself. 

The third object which we have to consider is only 
bc^nning to receive recognition in the eyes of the public. 
It is the general usefulness of the individual, not merely 
to himself and to those with whom he stands in business 
relations, but to society at large. Modern thought and 
investigation lead to the conclusion, that man himself, the 
institutions under which he lives, and the conditions which 
surround him, are subject to slow, progressive changes ; 
and thjit it depends very largely on the policy of each 
generation of mankind whether these changes shall be ia 
the way of improvement or retrogression. During the 
next fifty years all of us will have passed from the stage 
of active life, and the course of events will be very largely 
directed by men who are still unborn. The happiness of 
those men is, from the widest philanthropic point of view, 
just as important as the happiness of those who now in- 
habit the earth ; and, in the light of modern science, we 
now see that that happiness depends very largely up^on 
our own actions. We thus have opened out to us an in- 
terest and a field of solicitude in which we need the best 
thought of the time. The question is. What form of 
education and training will best fit the now rising genera- 
tion for the duty of improving the condition of the genera- 
tion to follow it ? 

Let it be understood that we are now speaking, not of 
the education of the masses, but of that higher education 
which is necessarily confined to a small minority. So far 
as I am aware, that fraction of the male population which 
receives a college education is not far from i per cent. 
To that comparatively small body we must look for the 
power which is to direct the society of the future, and by 
their acts to promote the well- or ill-being of the coming 
generation. Our duty to that generation is to so use and 
train this select body as to be of most benefit to the men 
of the future. What is the tnining required? I reply 
by saying that 1 know nothing better for this end than a 
wide ^d liberal training in the scientific spirit and the 
scientific method. The technicalities of science are not the 
first object ; and, so far as they are introduced, it is only 
> From Scienct, 
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'tM media through whicli we may imbue the mind with 
certain general and abstract ideas. If called upon to 
defme tne scientific spirit, I should say that it was the 
love of truth for its own sake. This definition carries 
with it the idea of a love of exactitude— the more exact 
we are the nearer we are to the truth. It carries with it 
a certain independence of authority ; because, although an 
adherence to authoritative propositions taught us by our an- 
cestors, and which we regard as true, may, in a certain sense, 
be regarded as a love of truth, yet it ought rather to be called 
a love of these propositions, irrespective of their truth. 
The lover of truth is ready to reject every previous opinion 
the moment he sees reason to doubt its exactness. This 
particular direction of the love of truth will lead its pos- 
sessor to pursue tnith in every direction, and especially to 
investigate those problems of society where the greatest 
additions to knowledge may be hoped for. 

Scientific method we may define as simply generalised 
common sense. I believe it was described by Clifford as 
organised common sense. It differs from the method 
adopted by the man of business, to decide upon the best 
method of conducting his affairs, only in being founded 
on a more refined analysis of the conditions of the pro- 
blem. Its necessity arises from the fact that, when men 
apply their powers of reason and judgment to problems 
above those of every-day life, they are prone to lose that 
sobriety of judgment and that grasp upon the conditions 
of the case which they show in the conduct of their own 
private affairs. Business offers us an example of the 
most effectual elimination of the unfit and of “ the sur- 
vival of the fittest.^’ The man who acts upon false 
theories loses his money, drops out of society, and is no 
longer a factor in the result. But there is no such method 
of elimination when the interests of society at large are 
considered. The ignorant theoriser and speculator can 
continue writing long after his theories have been proved 
groundless, and, in any case, the ciuestion whether he is 
right or wrong is only one of opinion. 

I ask leave to introduce an illustration of the possi- 
bilities of scientific method in the direction alluded to. 
Looking at the present state of knowledge, of the laws of 
wealth and prosperity of communities, we see a great re- 
semblance to the scientific ideas entertained by mankind 
at large many centuries ago. There is the same lack of 
precise ideas, the same countless differences of opinion, 
the same mass of meaningless speculation, and the same 
ignorance of how to analyse the problem before us in the 
two cases. Two or three centuries ago the modem 
method of investigating nature was illustrated by Galileo, 
generalised by Bacon, and perfected by Newton and his 
contemporaries. A few fundamental ideas gained, a vast 
load of useless rubbish thrown away, and a little know- 
ledge how to go to work acquired, have put a new face 
up^ society. Look at such questions as those of the 
tariff and currency. It is impossible not to feel the need 
of some revolution of the same kind which shall lead to 
certain knowledge of the subject. The enormous differ- 
ence of opinion which prevails shows that certain know- 
ledM is not reached by the majority, if it is by any. We 
find no fundamental principles on which there is a general 
agieement. From what point must we view the problem 
in order to sec our way to its solution ? 

1 reply, from the scientific standpoint. All such politi- 
cal questions as those of the tariff and the currency are, 
in their nature, scientific questions. They are not matters 
of sentiment or feeling which can be decided by popular 
vote, but questions of fact, as effected by the mutual action 
and interaction of a complicated series of causes. The 
only way to get at the truth is to analyse these causes into 
thewr coB^nent elements, and sec in what manner each 
by itself, and how that action is modified by the 
Msenee^of the others : in other words, we must do what 
Gai^o wd Newton did to arrive at the truths of Nature. 
With this object in view, whatever our views of culture. 


^ we may let science, scientific method, and the scientific 
I spirit be the fundamental object in every scheme of a 
, liberal education. S. Newcomb 


TN£ KRAKA7VA ERUPTION 

T H E inquiry, instituted in consequence of a Govern- 
ment resolution of October 4, 1883, into the nature, 

‘ the extent, and the consequences of the volcanic erup- 
I tions of Krakatoa, has led to various remarkable results 
of which a short account is given here. A detailed re- 
‘ port is in course of preparation, but will not appear for 
some months, as the making of numerous illustrative 
maps and plates will take much time. The inquiry did 
not extend solely to the islands of the Straits or Sunda, 
but also to the coast countries of the Lampong districts, 
Bantam and Batavia, which were partly or entirely de- 
stroyed. In the Straits of Sunda the islands of Merak, 
Toppershoedje, Dwars in den Weg (Thwart the WayL 
Seboekoc, Sebesi, Lagoendi, Krakatoa, Taboean, Prince’s 
Island, the Monnikrotsen (the Monk's Rocks), and 
Meeuwen Island (Mew's Island), were visited ; further, 
the coast- strip from Ketimbang to Kalianda, and inland 
as far as Kesoegihan, besides the foot of the Radja Bassa ; 
the coast of Hoeroen to Telok Betong, and the environs 
of the capital ; the southern part of Semangka Bay (the 
northern part was inaccessible through pumice-stone), 
thekampoengs Tampang and Blimbing, near the Vlakken 
Hoek, Java's First Point (Java Head), and the coasts of 
TJiringin and Anjer to Merak. The voyage, which lasted 
seventeen da> s, was made by the hopperbarge (small 
steamer) Kcdiri^ commander 't Hoen, given for the 
inquiry by the temporary chief of the Batavian Harbour 
I Works. About the causes of eruptions there is usually 
not much to be said, yet in this case something has been 
ascertained. Krakatoa, namely, lies with a few other 
volcanoes on a rent or fissure in the crust of the earth 
which runs across the Strait^ of Sunda, and of which I 
indicated the probable existence for the first time three 
years ago. Along such £? fissure little shiftings of the 
earth's crust are possible, by which a pressure is exercised 
upon the molten substances below tne crust. It is also 
possible that alon^ such a rent— however tightly closed 
by the neighbouring stone-layers — the water may more 
easily than elsewhere flow to the regions under the earth. 
If this water comes in contact with the molten substances, 
steam at high temperature and high pressure is formed, 
and this steam may be considered as the chief motor of 
most, if not all, volcanic eruptions. 

Many circumstances, therefore, combine to make erup- 
tions take place in preference near fissures, provided water 
(cither rain or sea-water) can penetrate in sufficient quan- 
tity. We must conclude from the 2co years' quietude of 
the volcanoes in the Straits of Sunda that the water 
affluence during that time was but small, and only became 
larger within the last years. Now it happens that during 
the last years a great many earthquakes took place along 
this fissure, of which the lighthouse on ‘‘Java's First 
Point " in particular suffered greatly. The most violent 
earthquake took place September i, 1880 ; the upper part 
of the tower w as rent, and had to be broken off after- 
wards. These earthquakes were probably the result of 
subterranean subsidences, and 1 think I may assume that 
through those subsidences modifications took place along 
the fissure through which the sea-water could ooze in 
greater quantity than before. Within the three last years, 
the pressure of the steam formed became sufficiently 
strong to force the lava, out of the much deeper-lying lava 
strata, imw^ards through the crater of Krakatoa, and the 
enipgl^took place when, at last, the violence of the 
steam was enabled to force its way through the lava to 
the crater and the surface. The steam carried with it a 

‘ ThuHlaiioa of a Short Report os the Eroption of Krakatoa oaAitfiist 
a6. 17, and a8, 1883. 
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quantity of lava, which was mostly shot as hne dust out of 
we crater. The porous nature of the ejected substances 
— ^pumice-stone was almost the only substance formed — is 
doubtless to be ascribed to the steam, which was blown 
with great force through the lava. I must keep the more 
detailed description of the way in which the eruption 
proper was prepared and took place for a future time, as 
drawings are requisite for a right understanding of the 
matter. I must still observe here, however, that through 
the Krakatoa eruption our notions about the shape and 
extent of subterranean regions will probably be much 
modified. If it may be assumed that there exists a con* 
nection between our eruptions, the heightened activity of 
the volcanoes in the Indian Archipelago since that time, 
and the earthquakes in Australia w^hich took place simul- 
taneously with and succeeded the eruptions of the last 
days — in any case a remarkable coincidence — then much 
larger dimensions will have to be allowed to those regions 
than the present geologists are accustomed to assign 
to them. 

Krakatoa is the only point which has been active. 
There are reports that Sebesi and the Radja Bassa have 
also shown activity, but this is inaccurate. 

Of the old Krakatoa there is no detailed survey ; the 
English and Dutch sea-charts, both on a small scale, 
besides a couple of sketches taken by Buijskes in 1 849, 
and by me in 1S80. alone give some idea of the surface- 
formation of the island. From the two sketches may be 
seen that the island had three tops— the northern, called 
Perboewatan (in some reports Roewatan), was the lowest 
of the three, and showed streams of lava on various sides ; 
this is the point which first began to be active in May 
1 883, and which probably also ejected pumice-stone in 
i860. The centre top bore the name of Danan, and was 
active also in August 1883. The southern peak, the 
mountain Rakata properly speaking (which was corrupted 
into Krakatoa), was by far the highest point of the whole 
island, and, according to the sea-chart, 822 metres hi^h. 
This point is also an old crater, but was not active 
in 1883. « 

On May 20, 1883, the Perboewatan began suddenly to 
show signs of activity ; that n*othing was known before 
then of an approaching eruption must be ascribed to the 
fact that Krakatoa was uninhabited, and only visited 
occasionally by Lampong fishermen, who went no further 
than the coast. Otherwise it would seem inexplicable 
that no previous signs of it should have been noticed. 
The eruptions lasted with various degrees of violence, 
and with intervals, till August 26 ; while latterly also the 
crater of Mount Danan became active. Though in them- 
selves not unimportant, these eruptions were insignificant 
compared to what followed. On August 1 1 trees were 
still mowing on the peak, so that the destruction of veget- 
able life was then still limited to the immediate neigh- 
bourhood of the craters. On the 26th the explosions 
much increased in violence, and they reached their maxi- 
mum on the 27th, at 10 a.m. They then diminished in 
strength, but lasted still the whole night of Monday to 
Tu^ay, till they suddenly ceased on the 28th, at about 
6 a.m. 

About the eruptions from May till August 26 little of 
importance has, on the whole, become known ; all I 
have been able to collect will be mentioned in the 
detailed report. 

The eruptions of August 26 and 27 were accompanied 
by violent detonations and air vibrations. During those 
days almost incessantly a rumbling sound was heard which 
resend^led the noise of thunder at a distance, the explo- 
sions ^mxperly speaking were accompanied by short 
deton ations which can best be comparedf to heavy cannon 
'^Mi, hat the most violent detonations were still shorter 
and m o re rattling, and cannot be compared to any other 
sound. 

The sotmds of the explosions in May were heard in 


a north-west direction at Moeara Doca in Palembang 
and at Bintoehan, in the division of Kauer in Benkoelen 
respectively 230 and 270 kilometres from Krakatoa ; the 
transmission of the sound on August 27 surpasses, how- 
ever, all which is knowm of the kind. The e^losions 
were heard in Ceylon, in Burmah, at Manilla, at Dor^ in 
the Geelvink Bay (New Guinea), and at Perth on the 
west coast of Australia, besides all the places which lie 
closer to Krakatoa than the above-mentioned. If a circle 
is drawn from Krakatoa with *a radius of 30®, 1,800 geo- 
graphical miles, or 3,333 kilometres, the circle will go 
exactly over the furthest points where the sound was 
heard. The furthest distance between the points least 
and west where the sound was heard is therefore 60® 
(the diameter of the circle) or one-sixth of the whole 
circumference of the earth. The surface of this circle, 
or rather of the spherical segment, comprises more than 
one-fifteenth of the surface of the earth. In historic 
times no eruption is known of which the sound was 
transmitted over such an enormous area. At the eruption 
of Tombora in Sumbawa, in 1815, the radius of the circle 
within which the sound was heard, was but half the size, 
namely 1 5®, the surface being therefore 3*93 times smaller. 

If a circle with the same radius, namely 30®, is drawn 
round the earth, taking Amsterdam as the centre, the 
circle would have the following course. The nor^em 
point lies 82° north latitude, thus north of Spitsbergen ;from 
there the circle runs to the middle of Novya Zemlya, thence 
along the Ural Mountains to Orenburg, Tiflis, Daxnascus, 
Jerusalem, Suez ; crosses the Tropic of Cancer at about 
15° east longitude from Greenwich, reaches the most 
southern point at 22® north latitude in the Desert of 
Sahara, crosses the Tropic of Cancer once more at 5® west 
longitude from Greenwich, runs close along Ferro, includes 
the Canary Islands and Azores, besides the greater part 
of Greenland, and runs back to the starting point north 
of Spitzbergen. In various places it was observed that the 
strongest detonations were heard at different hours, and 
also that in places in the neighbourhood of Krakatoa little 
or nothing was heard of the sound, whereas it was heard 
very distinctly in places further removed. Thus for ex- 
ample the loudest 'report was heard at Buitenzox^g at a 
quarter to seven, at Batavia at half-past eight, at Telok 
Betong at ten o'clock on the morning of the 27th. This was 
caused principally by the direction of the wind ; it appears 
clearly from the reports that the sounds were loudest on 
the side of Krakatoa whither the wind blew, and the fine 
ash particles were blown. But this does not yet explain 
the tact that the sound was sometimes better heard in 
places that were further off than in those that were nearer 
when those places lay in the same direction from 
Krakatoa, such as, for example, Anjer, Serang, and Bata- 
via. This phenomenon is to be asenbed solely to the great 
quantity of ash particles which were present in the lower 
atmosphere. If one assumes for example the presence of 
a thick cloud of ashes between Krakatoa and Anjer, this 
would act on the sound waves like a thick soft cushion ; 
along and above such an ash cloud the sound may be 
propelled very easily to further removed places, for 
instance Batavia, whereas at Anjer, close behind the ash 
cloud, no sounds or only faint ones would be heard. 
Other explanations, such as by the interference of sound, 
seem to me less probable though not entirely impos- 
sible. 

Besides these sound vibrations, very long air warn 
were formed during the explosions, which did notmazxi- 
fest themselves by any sound, but had neve rtheiey an 
important effect. The most rapid of these^vibranems 
communicated themselves to the buildings zm waas^ 
rooms, so that objects which hung on the walls or vom 
the ceiling were set in motion. Thus at Batavia and at 
Buitenzorg, a distance of 150 kilometres from XCndcatoa, 
die doors and windows began to ratde, dodnetoodetai. 
ornaments on cabinets fell down, and banging lam,e<a«ra 
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thrown out of their fastenings, and fell shattered to the 
ground with their chimneys and globes. 

But not only at this aistance was the air vibration 
perceptible. At Batoe-Radja in Palembang (250 kilometres 
mm Krakatoa) rents appeared in the pradjoerit^s barracks 
at three o’clock in the night ; even at Palembang, 350 
kilometres from Krakatoa, several Government buildings 
had to be immediately vacated as a crash was feared ; and 
even in the Alkmaar country in Pasoeroean, 830 kilo- 
metres from Krakatoa, the walls were rent in the house of 
the administrator and the machinist. All this was caused 
by air vibrations, ffa/ by earthquakes, for it is a remark- 
able fact that these have nowhere been observed with 
certainty in this eruption. 

Finally in the most violent explosions, air waves of an 
astonishing length were formed. As the Meteorological 
Institute at Batavia no longer possesses a self-registering 
barometer, those waves would have passed unobserved at 
Batavia, had they not fortunately been recorded by the 
indicator of the gas-works. This apparatus is self- 
registering, and continually marks on a paper, wound 
round a turning cylinder, the pressure of the gas. As the 
large gasometer was set in motion on August 26 and 27 
by the pressure of the air waves, these oscillations were 
marked by the indicator, and the line of pressure shows 
that day, not the normal curves, but a number of sharp 
points. As hour lines are marked on the paper, the time 
at which these oscillations occured can be accurately 
fixed, and if the time be deducted which the wave requires 
to travel from Krakatoa to Batavia, the moment is also 
known when the wave was formed, and the explosion took 
place (omitting a correction for the time which elapses 
between the moment of pressure on the gasometer and the 
moment this is recorded by the indicator, a lapse of time 
which is unfortunately not exactly known). The barometer 
experiments in Europe and America show that those large 
air waves possess almost as great a velocity as sound, 
from which it follows that they require seven minutes to 
travel the distance between Krakatoa and Batavia. 

I have concluded from this that the most violent 
explosions took place at the following hours : — August 27, 
5h. 6b. Joh. 5m., and loh. 55m., Batavia time. 

By far the most violent of these four was the explosion 
of loh. 5m. Then also an air wave was propelled from 
Krakatoa which spread in a circular form round this point 
as pole along the surface of the earth, and travelled no 
less than three and a quarter times round the whole 
circumference of the earth. The velocity was, as already 
observed, about the same as that of sound, although 
these were waves of a gigantic length (the length of the 
lowest sound waves being about 20 metres, that of the 
Krakatoa air wave more than a million metres). 

The eruptions, which took place at first above the sea, 
probably became submarine about ten o’clock on August 
27. Before that time only more or less damp ashes were 
ejected, after that also a large quantity of mud or mire, 
being volanic sand mixed with sea-water. The giving 
way of the northern part of the mountain must have 
preceded these submarine eruptions, as appeared from 
the time at which the large tide wave, which probably 
originated through this subsidence, overflowed the Vlakken 
'Hoek, This catastrophe caused a great change in the group 
df islands of Krakatoa, To the north-west of Krakatoa 
lies Vcrlaten Island, to the north-east Long Island, and 
west of the latter lies the Poolsche Hoedje. This 
small island has disappeared, the two others still exist, 
and are even laiger than before, through the ejected sub- 
stances which have settled on and around the island ; but 
the matest change has been undergone by Krakatoa 
itself The whole northern part with the craters Per- 
boewatan and Danan, and half of the peak have sunk in 
the depths. There only remains the soudiem part of the 
peak, which has been cut in two from the very top, and 
forms on the north side a magnificent precipitous cliff 


more than 800 metres high. Through the downfall there- 
fore a volcano rupture has been formed which is probably 
unique in the world. A coloured drawing of this remark- 
able rock will be added to the large report. 

The size of Krakatoa was formerly 33} square kilo- 
metres ; of that 23 square kilometres have subsided, and 
iq} square kilometres remain extant. But on the south 
and south-west side the island has been increased by a 
large ring of volcanic products, so that the size of New 
Krakatoa is now, according to our survey, 15! square 
kilometres. The size of Long Island was formerly 2*9 
and is now 3*2 square kilometres. Verlaten Island has 
become much larger ; it was formerly 37 and is now 
irS square kilometres in size. Of the Poolsche Hoedje 
nothing remains. 

In the place where the fallen part of Krakatoa once 
stood there is now everywhere deep sea, generally 200, 
in some places even more than 300 metres deep. It is 
remarkable that in the midst of this deep sea a rock 
has remained which rises about 5 metres smove its sur- 
face. Close to this rock, which is certainly not larger 
than 10 metres square, the sea is more than 2oo metres 
deep. It is like a gigantic club, which Krakatoa lifts de- 
fiantly out of the sea. 

The volcanic products of the preceding year consist 
almost exclusively, as we have already said, of pumice- 
stone ; only here and there among the pale gray material 
a solitary piece of darker coloured steatite or a vitreous 
piece of obsidian appears. Although the stone masses 
in the crater were doubtless liquid, a stream of lava could 
nowhere pour down, because everything was shot out of 
the crater in larger and smaller pieces, and generally in 
powder. 

The chemical composition of the ejected substances is 
not yet sufficiently known, but from the analyses that have 
hitherto been made it would appear that all the substances 
do not contain the same quantity of silica ; probably that 
the large pieces floating on the top of the molten mass 
were somewhat more acid than the lava that lay deeper 
in the crater and was ejected as powder. The ashes col- 
lected by myself at Buitenzorg contained, according to the 
analysis made at Batavia,* 60 per cent ; a piece of pumice- 
stone, collected on the Island Calmeyer, 68 per cent. ; a 
small piece of obsidian from Krakatoa over 68 per cent. ; 
and fine yellow ashes from the east coast of Krakatoa 
even 70 per cent, of silica. There was found moreover 
alumina 14 to 16 per cent., protoxide of iron 6 per cent., 
chalk 4 per cent., soda 4 to 6 per cent., and a little 
magnesia. 

In the microscopic examination of the ashes collected 
at Buitenzorg there was found — (i) /ass in innumerable 
irregular fractured particles, generally completely per- 
meated with vacuoles round or oval ; in some particles 
the glass threads are bent. Those glass particles, micro- 
scopic pieces of pumice-stone, are always present in large 
abundance. (2) felspar^ very fresh and clear, some- 
times with distinct polysynthetic twin lines, generally, 
however, in single crystals ; all seems to be plagioclase, 
as the analysis shows no potash. As inclusions in Uie 
felspar are found glass, apatite, augite, and magnetite. 
(3) pyroxene^ partly ^een and then extinguishing 
obliquely, therefore monoclinic augite^ partly coloured 
brown, and then, as it appears, extinguishing in parallel 
lines ; it is not yet quite certain whether these last brown 
augites, which are present in much larger quantities than 
the green ones, belong to a rhombic pyroxene (bronzite 
or hypersthene), or are brown monociinic augites which 
lie in the preparations on the orthopinacoid. This would 
be fortuitous; but if the orthopinacoid is much more 
developed in those crystals than the klinopinacoid, it is 
not suwrising. I also believe I observed in one brown 
oblique extinction, while sometimes transitions 
from brown to ^een tints occur. Inclusions are glass, 
apatite, magnetite. ( 4 ) magnetite in grains and oc- 
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tahedra, as the oldest component part. The quantity 
of magnetite decreases in the ashes in proportion as they 
fell further from Krakatoa. 

If the molten mass had slowly cooled, an ordinary 
augite-andesite or andesite-steatite (with rhombic pyrox- 
ene), would have originated. 

The thickness of the ejected substances diminishes on 
the whole as the distance from Krakatoa increases ; the | 
coarser material fell principally within a circle, with a 
radius of 1 5 kilometres drawn round Krakatoa, although 
pieces of the size of a fist were still thrown at a 
distance of 40 kilometres. Within the circle of 15 
kilometres’ radius the thickness of the layers of volcanic 
substances is 20 to 40 metres. At the back of the Island of 
Krakatoa, the thickness of the ash mountains at the base 
is in some places even 60 to 80 metres, but diminishes in 
thickness upwards, so that, in the deep clefts, which have 
already been hollowed out by the water, the old surface 
of the mountain and the fallen trees appear. 

The thick layers of ashes were cooled at the top at the 
time of my visit, but were still very hot below, so that in 
the deep ravines hot water and steam appeared every- 
where ; also at Verlaten Island, Long Island, the Islands 
Steers and Calmeyer, and even at Sebesi, steam was seen 
to escape here and there. At Krakatoa there are, besides, 
stems of trees which have been carbonised by the hot 
ashes and continue to smoulder close to the fracture, 
where the air can penetrate, so that at night a little fire- 
glow and smoke may be observed. These small fires 
specially gave rise to the report that Krakatoa was still 
active. 

The ascent of the mountain from behind, on the pumice- 
stone elevations, is difficult, but possible ; the innumerable 
crevices, into which one must constantly descend, make 
the climbing up in the great heat and the total want 
of shade very fatiguing. The ascent may be made from 
the north-w-est, close along the rupture till about 20 metres 
from the top, which, according to our measurements, lies 
831 metres above the sea ; the surroundings of the top 
are rent and constantly crumbling away. 

Between Krakatoa and Sebesi there is a large quantity 
of ashes and pumice-stone w’hicn has filled up that entire 
part of the sea, and projects in two places above the sur- 
face. To these two points the names of Steers Island 
and Calmeyer Island have been given. They do not rise 
more than a few metres above the sea, have much to 
suffer from the beating of the waves as they only consist 
of loose material, and will soon be washed away. The 
sixteen small craters between Sebesi and Krakatoa, re- 
duced in later reports to six or four, have never existed. 
The smoking volcanic accumulations have been mistaken 
for active craters which, at first, from a distance was not 
unlikely to happen. 

The finer ashes were blown eastward (east-south -east), 
to near Bandoeng (250 kilometres from Krakatoa), in a 
north-north-west direction to Singapore and Bancalis, 
respectively 835 and 915 kilometres from Krakatoa, in a 
south-west direction as far as Kokos Island (Keeling 
Island), 1,200 kilometres from Krakatoa; how far the 
ashes were projected west, north, and south is unknown ; 
the surface comprises at least 750,000 square kilometres, 
that is, almost as large an area as Sweden and Norway, 
larger than the Austro-Hungarian Empire, also larger 
thim the German Empire with Denmark (including 
Iceland), the Netherlands, and Belgium together, and 
twenty-one times the size of the Netherlands. 

Evidently the prevailing wind-currents, south-east 
and north-east, have earned the particles along, which 
causes the outline of the surface covered with ashes to be 
itTM^arly curved. 

^ Finer particles still have fallen even beyond this line 
into the sea, as appeps from reports of snips ; and the 
nnpt of all, mixed with a quantity of vapour, remained 
a long time floating in the upper air-currents, and, pro- 


pelled by the wind, have made a journey round the world. 
The vapour was condensed to water, and froze in the 

( cold currents ; the refraction through the innumerable ice 
crystals caused the beautiful dark red glow which was 
observed the last months in so many places in Asia, 
Africa, Europe, and America ; while the ash particles 
partly obscured the sunlight^ or gave the sun blue and 
green tints at its nse and setting. 

If one considers that the volume of the solid ejected 
substances already amounts to several cubic kilometres, 
and that the volume of ejected gas substances was per- 
haps hundreds of times as large, the hypothesis of a 
cosmic ice cloud to explain the air phenomena seems to 
me quite superfluous. 

That the ash particles, as a matter of fact, were carried 
very far in the upper air-currents, has already appeared 
from snow which fell in Spain, and rain in the Nether- 
lands, in which the same components were found as in the 
ashes of Krakatoa ; and that the particles must inoreover 
have been projected high at the last eruption may 
be concluaed from the report that, on the 20th May, 
during one of the first eruptions, the steam cloud — accord- 
ing to the measurements taken on board of the German 
man-of-war, Elisabeth., which left Anjer that morning at 
nine o’clock— must have reached a height of at least 

11,000 metres. During the much more violent explosions 

of August 26 and 27, the height, if the above report 
may be relied on, may very well have reached 15 to 20 
kilometres. 

1 found that on calculating as accurately as possible the 
quantity of ejected solid substances, they reached j8 
cubic kilometres. In doubtful cases the lowest figure was 
always selected, so that 18 kilometres may be too low, 
but not too high, a computation. The possible margin 
amounts in my estimation to not more than 2 or 3 cubic 
kilometres. 

However large a quantity this may be, it does not 
nearly reach that which the Tombora produced in 1815, 
and which Junghuhn estimates at 317 cubic kilometres ; 
this computation, however, rests on but few data, so that 
in my opinion a quantity of 1 50 to 200 cubic kilometres 
will come nearer the truth. But even in that case the 
number is eight to eleven times larger than ours, which is 
not astonishing, as at that time at Madura, a distance 
of more than 500 kilometres from the Tombora, the sun 
was totally obscured for three days, whereas the darkness 
here only lasted a few hours. 

Of these 18 cubic kilometres, which represent a weight ol 
more than 36 X lo’* kilogrammes, no less than 12 cubic 
kilometres, or two-thirds of the whole ejected quantity lies 
within the circle with a radius of 15 kilometres drawn 
round Krakatoa. As the sea between Krakatoa and 
Sebesi was not deeper than 36 metres, and the thickness 
of the volcanic ejections amounts to almost the same, the 
navigation there has become quite impossible. A little 
further the thickness diminishes considerably. From 15 
to 22i kilometres from Krakatoa, the average thickness 
amounts to no more than i to kilometres ; within this 
ring lies Sebesi, which now only presents a heap of 
ashes, with a few projecting stumps of trees; nothing 
here remains of the four populated kampoengs which 
formerly stood on the plain opposite the small island 
Mengoenang (Huisman’s Island), all has been wash^ 
away, and is covered with a layer of ashes i metre thi^* 
From 22 \ to 40 kilometres, the average thickness of the 
ashes amounts to 0*3 metre, then to 50 kilometres 0*2 
metre. At a still greater distance from Krakatoa the 
thickness speedily diminishes to 2, 1, and hdf a centimetre, 
but the finer the ashes become the more the dire^on ot 
the wind is perceptible. An ‘‘ash map wiD be added to 
the detailed report. . , , ^ ^ 

One more very remarkable phenomenon dunng the 
eruption was the formation of powerful sea waves, which 
flow^ over the low-lying coast districts of the Straits ol 



Besides, a remarkable fact must be taken into account, 
namely, that the largest wave, the only one which spread 
great distances along the north coast of Java and to the 
south-west, and which surpassed all other waves by far in 
height, was almost seen nowhere ; at Tjiringin alone this wave 
was seen to approach before the darkness began, and this 
was about ten o'clock on the morning of the 27th. Anjer 
was already destroyed at 6 a.m., and then abandoned. 
At Tclok Betong, and in the lighthouses on the Vlakken 
Hoek, and at Java's First Point, the wave was not seen 
because it was pitch dark. Even in the lighthouse, 40 
metres above the sea on Java's First Point, nothing was 
seen of the wave, and the destruction of the coast country 
was only discovered the next morning when it became 
light. 

As the great darkness at Bantam set in soon after the 
great detonation of loh. 5m. — the same explosion which 
gave rise to the great air wave — and as the wave had only 
time, before the darkness set in, to reach the neighbour- 
ing Tjiringin, which lies 47 kilometres from Krakatoa, 
this tide wave cannot have arisen much before 9h. 50m. 
or 9h, 55m. At the Vlakken Hoek, 103 kilometres from 
Krakatoa, it appeared at about loh. 30m., which agrees 
with our time computation, if it be taken into account 
that the velocity of the waves towards the Vlakken Hoek 
must have been greater on account of the greater depth 
of the sea than towards Tjiringin. 

It is very probable that shortly before ten o'clock a 
subsidence of the hollow crater wils of one or both of 
the active craters took place, that through this the water 
gained access in large quantities, and that then half of 
the peak, which had been previously undertnined and 
fractured by the eruptions^ also disappeared in the depths. 
The cause of the great wave motion must no doubt be 
sought for in the subsidence of the peak. Of the northern 
part of the island, after the many eruptions, not much 
more than a hollow shell can have remained, the subsi- 
dence of which could not have caused waves of great 
importance ; nor could the rush of the water produce 
great waves, but rather a suction towards Krakatoa, and 
this may be the cause of the water on the coast first 
retreating in various places before the great flood 
advanced. 

The peak itself, however, was still massive, and I have 
calculated that the part which fell of this mountain alone, 
without Danan and Perboewatan, possessed a volume of at 
least I cubic kilometre. If this cubic kilometre be sud- 
denly plunged into the sea, the same quantity of water 
vnust oe displaced, which must give rise to a circular wave 
round Kratetoa. 

There have been, however, other smaller waves ; 
one as early as Sunday evening, August 26, at 5h. or 
5h. 50m., two more in the night, and on Monday 
xnoming at 6h. a wave which destroyed Anjer. It is 
difficult to account for the small waves b>’ assuming that 
parts of the mountain gave way, because, if so, prcmbly 
the sea would have gained access also, and mud eruptions 
’wuld have occurred much soomr, unless it be supposed 
that mud was ejected, but wxwhere far miough to teach 
inhabited places, which is not quite imposdble. 


accoraing to our measurements as follows: — 15 metres 
up the lighthouse at the Vlakken Hoek ; at Beneawang 
(Semanglm), uncertain ; at Telok Betong, Wore the bouse 
of the Resident, 22 metres ; at the Apenberg (Goenoeng 
Koenjit), 24 metres ; at Kalianda, up a sloping plain, 24 
metres ; on the south side of Thwart the Way, ± 35 inetres 
(not measured) ; on the south side of Toppershoeeb'e, 30, 
on the north side, 24 metres ; at Merak itself the height 
cannot be ascertained with certainty, the old house of the 
engineer stood only 14 metres above the sea ; about 2 
kilometres south of Mferak, 35 metres ; north of Anjer, 
on the coast opposite Brabandshoedje, 36 metres. The 
height, therefore, varies everywhere, and depends on the 
situation of the places, their distance from Krakatoa, 
their being more or less sheltered, and the steepness of 
the coast. At Sebesi there is no trace left of the tide 
wave, as everything is thickly covered with ashes, which 
fell after the wave. At Seboekoe the height amounts 


from 25 to 30 metres, but no measurement was taken. 

The big wave which was propelled from Krakatoa at 
about 9h. jorn. spread over great distances, among others 
as far as Ceylon, Aden, Mauritius, Port Elizabeth in South 
Africa, and even to the coast of France. The velocity of 
the waves varies greatly, of course, since it increases with 
the depth of the sea ; I shall not be able to give a de- 
tailed summary till the tables of all the self-registering 
tide apparatus shall have been collected. For the 
Indian Archipelago, and a few points beyond, I found the 
following numbers: — 


Island N oord wachter ... 
Tandjong-Priok ^Hatovia) 
Undeepwater Island ... 

Dendang (Billiton) 

Tandjong-Pandan (Billiton) ... 

Tjilamaja (Krawang) 

Oedjoeng Pangka (near Soerabaja) 
Pasar Manna (Benkoelen) 

Padaug 

Mauritius (Port Louis) 

Port Elizabeth 


Ve’ocity per 
hour in miles 

Averaffa depth 
of the sea in 
metres 

37 

37 

36 

35 

33 

29 

31 

... 26 

32 

27 i 

31 

26 

29I: 

23 

,113 

344 * 

109 

... 3204 

. (364)? 

( 3575 )? 

306 

... 2526 


In our Archipelago the velocity is small, owing to the 
shallowness of the sea, but in the deep sea, on the route to 
Mauritius and the Cape, it increases considerably, t,e. 
amounts to more than 300 knots an hour, a velocity which 
is alone to be compared to that of the lunar tide wave and 
the earthquake waves of Simoda, in Japan, of December 
23, 1854, and of Tacna, in Peru, of August 13, 1868. 

From the velocity of the wave the average depth of 
the sea between the places along its path can be deter- 
mined ; I have put together in the foregoing table those 
various degrees of velocity, but they can omy be trusted 
when the height of the wave is small with respect to the 
depth of the sea, which in our Arch^>elago is not strictly 
the case. However the numbers agree pretty well with 
tb^ipa-chart In the time computation of Mauritius 
IhPnppears to be a mistake, as the average depth can- 
not be so diflerent from that of Port Elizabeth. 

After these terrible events Krakatoa slowly calmed 
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down, not howem iMiaat hairing loaiodia: 

the evening and night ol Angiist 27 to 28. The detcam** 
tiotts were scarcely less strong at Buitenzocg fiotn to 
one o’clock than in the morning. But afier the 28th 
nothing more was heard of the mountain. The tidal 
registrations at Tandjong Priok exhibit still a few small 
oscihations till August 30 at twelve o’clock in the day, but 
after that the condition of the water also became normal 
Notwithstanding this I found that there must have been a 
serious eruption a considerable time after August 28, and 
shortly before I visited the island. 

On October 1 1 1 left Batavia with my staff, and after having 
visited various points in the Straits of Sunda, arrived at 
Calmeyer on the 15th, We stopped a few hours in order to 
survey the island, which is a perfectly bare bank of pumice- 
stone, divided into seven parts by encroachments of the 
sea the temperature was 42^ Celsius, a heat which almost 
stupefied us. Here already my attention was drawn to 
the fact that the white or pale gray pumice-sand was 
covered by a 0*2 metre thick layer of darker coloured very 
fine ash, which esdiibited numerous fissures on the surface, 
produced in the process of drying, and therefore had 
probably fallen there as wet mud. I did not, however, 
then attach any special importance to this pheno- 
menon. 

On the 1 6th I arrived at Krakatoa and remained there 
till the 1 8th. When in surveying the mountain on the 
17th we had climbed to the top, and began the steep 
descent on the south side, I observed with astonishment 
that on the ordinary gray pumice-stone material two black 
streaks were visible, which began 600 metres above the 
sea, therefore about 200 metres lower than the top, and 
could be traced in a tolerably straight line over a length 
of 1300 metres till 100 metres above the sea. These 
black streaks proved to be two mud streams, which had 
flowed down the slope of the mountain and had covered 
the white pumice-stone to the thickness on an average of 
0*2 to 0*3 metre and a breadth of i to 5 metres. The most 
remarkable fact was, howevef, that these mud streams 
were not only traced down the bagk of the mountain but 
had also flowed into the deep ravines of pumice-stone 
material, as can be distinctly seen. Therefore those mud 
streams did not arrive there till the crcviccs in the 
umice-sand already existed, and as several weeks must 
ave been required for the water to hollow out these 
ravines the mud eruption cannot immediately have 
followed the eruptions or August. The very fine dark gray 
mud was still damp at the time of my visit, and could be 
kneaded with the hand, which also proves that the 
streams were of recent origin. 

In this eruption very curious objects were ejected, t e. 
very smooth, round balls resembling marbles, to the size 
of li to 6 centimetres in diameter. They are full of acids, 
they contain 55 per cent, carbonate of lime, 26 per cent, 
silica, 1 1 per cent, alumina, and 5 per cent, water. These 
calcareous lumps of marl must be derived from layers of 
marl which exist at the bottom of the Straits of Sunda 
in the neighbourhood of Krakatoa, and the slime or dust 
of which has been shot out of the crater in a rapid re- 
volving motion. The balls, which are rare, arc never 
found inside but only on the top of the pumice-stone dust, 
generally half sunk in the sand ; they evidently belong to 
the last ejections. Whether the mud streams also contain 
lime 1 have not been able to ascertain, as a piece brought 
as a sample has unfortunately been lost. 

The last mud eruption, which must have been very im- 
portant, since on Calmeyer, 1 2 kilometres from Krakatosu 
the upper black layer is 0*2 metre thick, and the mud 
must nave been thrown over the top, which is 830 metres 
high, to the back of the mountain, whence it poured down, 
probably took place only six days before my arrival, 
namely on October 10, at about 9h. 30m. in the evening, 
because on that evening at about ten o’clock a consider- 
able tide wave arrived at Tjikawoeng in Welkomstbaai 


(Wdcome Bay), the <mfy tide wave which was observed 
since August 28. A ramb&ng sound, in the direction of 
Krakatoa was then heard in that placei.as well as a.litde 
more northward at Soemoer. Tbt wave overflowed the 
shore to a distance of 75 metres beyond the tide-mark at 
Tjikawoeng, but has not been obseived at other points of 
the coast, as the devastated coast country was not yet in- 
habited and was quite abandoned at mght. We find in 
this another proof that the falling down of large quantities 
of ejected substances round Krakatoa suffices to form im- 
portant waves in the Straits of Sunda. 

The eruption on October 10 seems to have been the 
last. But this eruption was scarcely noticed, and it is 
therefore possible that subsequent feebler volcanic 
actions may have remained quite unobserved. When I 
visited Krakatoa there was nowhere any sign of activity. 
On October 18 we left Krakatoa, and we arrived on the 
evening of the 19th at Vlakken Hoek, where nothing was 
noticeable. It is not likely, therefore, that the rumbling 
sounds which were heard that evening at Tangerang and 
Mauk coming from the west should have proceeded 
from Krakatoa. It would, however, be very interesting 
to visit Krakatoa once more in order to be able to trace 
whether any more changes have taken place since 
[ October 18. 

Though there is no fear of any serious eruption of 
Krakatoa after the terrific activity of the volcano and the 
subsidence of the greater part of the island, still much that 
is interesting may be learnt yet from less important sub- 
sequent volcanic actions, as we see in the instance of the 
lumps of marl. 

With the detailed report a large map of Krakatoa will 
appear, as well as maps of Calmeyer, the devastated parts 
of Mcrak, Java’s First Point, Sebesi, Seboekoe, Telok 
Betong, and Kalianda; moreover tables indicating the 
pressure at the gas-works at Batavia, and of the self* 
registering tidal apparatus at Tandjong Priok and ai 
Socrabaja ,* a small ash map ” and other supplements, 
and finally a few coloured drawings of Krakatoa and the 
devastated districts, where in a few moments tens of thou- 
sands of people lost their lives on the memorable 27th ol 
August, 1883. R. U. M. Vkrbeek 

Buitenzorg, February 19, 1884 


T/^£ LATE MONSIEUR DUMAS 

A t the funeral of this eminent chemist addresses were 
given by the representatives of various official bodies. 
From these we subjoin the following extracts, affording as 
they do an idea of the estimation in which M. Dumas was 
held by his contemporaries, and of the position to which 
he is entitled in the science of the present century. 

M. le Comte d'Haussonville, Director of the French 
Academy, said ; — 

Who was more worthy than Jean Baptiste Dumas of 
the high distinctions conferred on him by the Acadeniy 
of Sciences ! By us he was welcomed at a time when his 
name already ranked amongst the most illustrious of our 
times, when he had already been hailed as a master by 
associates destined soon to become masters in their turn. 
To their authoritative voice, rather than to me, murt 
belong the duty of recording the signal services rendered 
to science by our regretted colleague, whose mortal re- 
mains lie at our feet. They will tell you with a fuJne« 
far beyond my power how, under the first inspiration ot 
his soul, he understood how to vary his expenments and 
verify his assumptions. And with what supreme deu^nt, 
says one of our confr^is, who had the honour to receive 
him into the Academy, he pierced with 
depths of the divine laboratory, beyond which thttre xs 
naught but the infinite, the unfathomable, the ui^p^ch- 
ablel Spealcing of his own work, he himself thus » 
presses himself;—* Above the sphere of phenonwna whi^ 
we study, and where such a vast field of discovery still 
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lies open before us, there is still a higher sphere inacces- 
sible to our methods. We begin to understand the life 
of bodies ; that of the soul belongs to another order.* 
My years, near enough to those of the venerable seer 
by whose death we are overwhelmed with grief, enabled 
me to assist at one of M. Dumas* earliest triumphs. It 
was before the year 1848, when in his official capacity he 
ascended the tribune of the House of Deputies in order to 
expound the whole mechanism of minting in connection 
with a law then under discussion. Notwithstanding the 
dryness of the subject, I still remember how we remained 
for two hours captivated by the charm of his natural elo- 
quence. In taking leave of so great a memory, permit 
me to repeat the glowing words recently uttered by M. 
Dumas himself on the occasion of the death of his dis- 
tinguished colleague, M. Regnault : ‘ The Academy, faith- 
ful interpreter of posterity and sole heir of your renown, 
hastens to render a public homage of affection to your 
person, of thanks for the great and noble work of your 
life, or respect for your brilliant services, awaiting the 
time when science and your country shall pay their debt 
to a name worthy of every honour.* ** 

M. J. Bertrand, Perpetual Secretary of the Academy of 
Sciences, said : — 

“ M. Dumas has been our universal teacher. His lec- 
tures at the Athenieum, at the College of France, at the 
Central School, at the School of Medicine, the Faculty of 
Sciences, and Polytechnic, had so many attractions, he 
understood so well how to inspire his audience, he indi- 
cated the path of progress so clearly, and made each dis- 
course so finished and perfect in itself, that all alike with- 
withdrew resolved not to miss the following lecture. 

** In the history of reformed chemistry no name will 
assuredly eclipse tliat of M. Dumas. Eager to dis- 
seminate his ideas, skilful in placing his proofs in a clear 
light, his wise and lofty intellect surveyed from a high 
standpoint the main routes of scic'ncc, acting ever as a 
faithful guide to all who, younger than himself, considered 
that they honoured themselves in proclaiming him their 
master.** 

M. Holland, as President of the Academy of Sciences, 
naturally entered into some detail on the scientific work 
of M. Dumas. Among other things he said ; — 

“The scientific work of J. B. Dumas is immense, and 
his labours have long shed a lustre on his name. In his 
thirty-second year he had already joined the Academy of 
Sciences, of which he subsequently became one of the 
most eminent and respected members. I cannot attempt 
here to mention all the numerous discoveries due to his 
genius, by which lie has so potently ct^ntributed to the 
establishment of modern chemistry, herein showing him- 
self the worthy successor of Lavoisier. 

“ I will therefore restrict my remarks to the second period 
of his career, during which, as Perpetual Secretary of the 
Academy of Sciences^ he enabled us better to appreciate 
his subtle and lofty intellect, his profound knowledge of 
men and things. Hence his authority was unanimously 
recognised by his colleagues, whose councils and labours 
were so often controlled by him with admirable tact and 
prudence under peculiarly delicate circumstances. If to 
these rare gifts oe added a fiuent speech, a kindly and 
sympathetic feeling from which he never departed, it will 
be understood how highly prized was the combination of 
these exceptional qualities, how valued by the Academy, 
where Dumas so often played the part of guide and 
director. 

“ These eminent virtues had long been esteemed and 
utilised by other societies also, such as those of the 
Central School, of the Friends of Science, and others, 
over whose labours he had presided for many years. 
He was also intrusted with tne presidency of several 
international Commissions, where were discussed many 
important questions in connection with a uniform system 
of weights, measures, and currency, as well as with the 


determination of electric units. There might perhaps be 
reason rather to regret the manifold occupations and 
public duties which absorbed so much of his time, divert- 
ing him from the prosecution of purely scientific researches, 
where so much might still be hoped from such a powerful 
genius. For, in spite of a long life devoted to incessant 
work, our confrere had to the last preserved his strong 
intellect and mental activity, 

“ But however great and varied were the labours con- 
stantly claiming his attention, he never neglected his 
more personal duties. His was the life of a true patriarch, 
ever encircled by his children and children*s children^ 
who cherished his fair name and ever rejoiced in the con- 
stant solicitude of a tender and devoted father. 

“ Dumas had married the daughter of Alexander Brong- 
niart in the year 1825. All who, like myself, had the 
privilege to be welcomed in that happy circle, can testify 
to the intimate and devoted character of their union down 
to these last days. 1 may here be permitted to express to 
the bereaved widow our warmest sympathy in the loss 
which to-day deprives her of the affectionate support of 
such a wcll-belovcd husband. 

“ But the time has come to bid a last farewell to the 
mortal spoils of our illustrious colleague, whose memoi^ 
shall ever remain engraved on our hearts, whose name is 
eternally enrolled amongst those of the great thinkers by 
whom the nineteenth century has been most honoured.** 
Following M. Rolland came M. Wurtz, who spoke on 
behalf of the Faculties of Science and Medicine. 

“To those already deposed on the remains of M. 
Dumas, the University,” M. Wurtz said, “adds other 
wreaths in supreme homage to the teacher by whom we 
have all profited, to the savant who has shed a lustre on 
our times, to the worthy citizen who has left a void in the 
hearts of all. Ours is a public mourning, and above the 
voices which we hear around us I seem to hear the 
great voice of France, which in Dumas suffers an irre- 
parable loss. For a period of sixtj^ years he served her 
with distinction under the rmist varied circumstances. 

“ To a piercing genius^ an intuition leading to great dis- 
coveries and broad views of the universe, Dumas added 
the choicest gifts of eloquence, of a clear and graceful 
style, gifts which make the orator and the writer. He 
was the ideal of a French savant, and history will award 
him a place not far removed from that of his admired 
master, Lavoisier. 

“Born at Alais in 1800, he began life as a chemist*s 
assistant in Geneva. But he was scarcely twenty years of 
age when, jointly with Provost, he published some re- 
searches on various physiological subjects, and notably 
some experiments on the blood, which have held their 
ground to the present time. After his arrival in Paris in 
1821 he devoted himself exclusively to chemistry, and 
soon felt himself competent to undertake such grave work 
as the independent development of organic chemistry, 
and the reform of mineral chemistry. And if during the 
last fifty years chemistr>^ has broken new ground, and 
become, so to say, transformed under our eyes, this has 
been accomplished in virtue of a programme he was the 
first to trace, and the foundations of which were laid by 
his own discoveries. The ideas at that time current had 
been drawn from the relatively simple study of mineral 
compounds. All combinations, it was assumed, are 
formed of two direct elements, themselves either simple 
bodies or compounds in the first degree. This so-called 
^ dualism * in chemistry, traceable to Lavoisier, had been 
adopted and developed by Berzelius, but was overthrowh 
by Dumas. Studying in 1834 the action of chlorine on 
organic compounds, he detected in this simple body ' the 
remar^ble power of replacing hydrogen atom by atom.’ 
Suci|fiKas the first announcement ot a law which, sup- 
poited bv thousands of analogous cases, now forms the 
point of departure for the theory of substitutions and its 
consequences, associated with the name of Dumas. This 
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conception was developed in a series of memoirs dealing 
with chemical types, and was later on generalised and 
sim^ified by Charles Gerhardt. 

** jDumas' studies embraced every' branch of the science — 


** jDumas' studies embraced evep' branch of the science — 
discovery and description of mineral and organic com- 
pounds, analysis of numerous substances and improve- 
ment of the methods of analysis themselves, determina- 
tion of atomic weights. With the penetration of inven- 
tive genius he introduced into all his researches that firm 
grasp of the subject, that accuracy in details, that critical 
spirit which are the essential conditions and necessary 
instruments of all scientific investigation. 

■ “And how shall I speak of his theoretical views expressed 
on a great variety of special subjects, and embodied either 
in his great ‘ Traitd de Chimie Appliqude aux Arts,* or 
in his admirable ‘Legons de Philosophic Chimique*? 
Merely to mention one point, to Dumas wc are indebted 
for a first attempt at a classification of simple non- 
metallic bodies, an attempt which has still its value. 

“ Let me also remind you that, after enriching physio- 
logical chemistry at the outset of his career, he soon after 
endowed physics w’ith a new method for determining the 
densities of vapour, in continuation of the work begun by 
his master, Gay-Lussac. 

“But a complete idea of his influence and authority 
cannot be had without reference to his career as a teacher. 
On his arrival in Paris he opens a course of lectures at 
the Athenaeum. Later on he founds, jointly with Lavall^c, 
Ollivier, and Pdclet, the Central School of Arts and Manu- 
factures, where he conducts the chemical class for a 
quarter of a century. In 1832 he replaces Thenard at 
the Polytechnic, and the same year is appointed Assistant 
Professor to the Faculty of Sciences. In 1841 he be- 
comes at once Titulary and Dean of the same f'aculty, 
having three years previously obtained the Chair of 
Organic Chemistry in the Faculty of Medicine. It was 
here perhaps that his talents as a teacher achieved their 
greatest triumphs. He was at that time at the most 
brilliant period of his creative genius, and he set forth the 
great ideas then animating him witli sympathetic warmth 
find persuasion, with ‘inimitable olcarncss and wealth of 
illustration. 

“ Such, in a few words, has been the preponderating part 
played by M. Dumas in science and instruction. And 
although during his last years he withdrew from public 
life, it was only to devote himself to work of another 
order. He was equal to every undertaking imposed on 
him, the soul of the many committees over which he pre- 
sided, the ornament of the Academic celebrations which 
he honoured by his presence and addresses. And after 
such a long and glorious life what remained except a 
peaceful end in the midst of his family circle, and in the 
full enjoyment of all his faculties? But such a command- 
ing figure cannot pass into forgetfulness. Your memory. 
Dumas, shall be perpetuated, your name transmitted from 
age to age. You shall live in your works, in the example 
you have given, in the immortal productions and rare 
qualities of your mind ; Forma mentis cetema.^' 


THE EARTHQUAKE 

pARTHQUAKES are so rarely observed in England, 
“ that an exceptional interest attaches to that of 
April 22, an interest far in excess of that due to its in- 
trinsic importance. Fortunately the earthquake is ex- 
ception^ m another sense. It is seldom that a shock 
results in so small a loss of human life in proportion to 
the dama|fe done to houses. 

The daily London press, for a few days after the occur- 
gave much information as to the range of the 
earthquake, and the nature and amount of the damage 
done ; further details are given in the local papers of the 
Eastern Counties, but we are still sadly in want of definite 
statements upon many matters of great importance. In 


this article we shall notice only a few points of interest, 
reserving for a later issue, it is hoped by the aid of fuller 
know'ledge, a more complete account of the phenomena, 
to be illustrated by a map showing the area of disturbance. 

The shock was most severely felt near the north shore 
of the estuary of the Blackwater, and for about six miles 
inland to the north, in the direction of Colchester, The 
geology of this district is simple. Nearly all the country 
is occupied by London Clay ; over the marshy land of the 
Colne, and the flats separating Mersea Island from the 
mainland, there is a covering of recent alluvial deposits ; 
over parts of the higher land of Mersea Island there are 
patches, from a quarter of a square mile to one square 
mile in area, of Glacial gravel, the remnants of a great 
sheet of similar material which once overspread the Lon- 
don Clay and joined the large area of similar gravel near 
Colchester. This town is mostly built on gravel, which 
rises to a greater height, and occurs in considerable thick- 
ness, to tlie south-west of the town — over Lexden and 
Stanway Heaths ; further to the west and south-west this 
gravel passes under Boulder Clay. Underlying the whole 
of the Tertiary beds of the east of England there is a con- 
tinuous bed of Chalk, from 600 to 1000 or more feet in 
thickness. Below the Chalk there is a bed of Gault Clay 
of var>'ing thickness. But here our certain knowledge ot 
the geological structure of the country ends. Rocks of 
Silurian, Devonian, or Carboniferous age have been 
proved at various points under the east of England — at 
Harwich, Ware, Turnford, Tottenham Court Road ; rocks 
of probably Triassic age have been found at Crossness 
and Richmond. Still further west and north-west the 
older rocks have been proved at Burford and Northamp- 
ton. Over Central England the Jurassic and Triassic 
rocks cover a wide area, but from beneath these the older 
rocks appear in numerous places. 

One of the most interesting questions connected with 
the recent earthquake is to ascertain whether there be 
any relation between the known range of these older rocks 
and the range of the earthquake over areas far distant 
from its central spot. At first it seemed certain that such 
was the case. The shock was plainly felt at Bristol, 
Wolverhampton, Birmingham, and Leicester — all places 
on or near to the outcrop of the older rocks. Numerous 
intermediate localities have since been mentioned, many 
not being connected, so far as we yet know, with the near 
existence of older rocks ; but the far distant places still 
make it probable that some such connection exists. 

It seems therefore likely that the wider and more 
general range of the earthquake is connected with the 
range of the Palieozoic rocks, whereas the local pheno- 
mena depend very largely upon the nature and thickness 
of the Secondary and Tertiary rocks. It is therefore im- 
portant that those who study in detail the effects of the 
earthquake on the spot should do so with the aid of the 
Geological Survey Map of the district, which was surveyed 
by Mr. W. H. Dalton. The map and explanatory memoir 
arc both published ; in them the nature of the drift 
deposits are fully explained. 

Almost all earthquakes have a very striking effect on 
springs and wells, sometimes causing a permanent change, 
at other times having merely a temporary influence. It 
is somewhat remarkable that so little has been recorded 
upon this point. A strong spring at West Mersea, which 
issues at the base of the Glacial gravel, where this bed 
rests upon London Clay, is said to have ceased to flow for 
a short time, and to have been discoloured when the water 
returned. Any residents in the district 
opportunity of inquiring into similar cases, ''J^ch doubt- 
less occurred, will do good service by noting the facts. 

Dr. J. E. Taylor’s letter, which appears elsewhere, con- 
tains much valuable information, such as might well be 
collected from neighbouring areas ; his observations as to 
the twisting of chimneys, &c., and as to the direction in 
which that twist occurred, is a case in point 
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Information is also wanted as to the angle at which the 
shock emerged from the ground at various points around 
the central area, in order that the depth from the surface 
at mdiich the shock originated may be known. There 
should be no difficulty in collecting data for this in a dis- 
trict where so many buildings are cracked and shattered. 
The direction of the cracks, and the angles which these 
cracks make with a horizontal line, should be carefully 
noted. 

Another point upon which much uncertainty at present 
exists is the direction in which the wave travelled from 
its point of origin. The swinging of chandeliers, the 
swinging of pictures on certain walls and not on others, 
pendulums which stopped or not according to the direc- 
tion of the swing, are all important helps towards de- 
ciding this question. Of course it is always dangerous to 
seek for knowledge of this kind some time after the event, 
but in many cases it may be possible to speak with 
absolute certainty of the facts. 

Some observers speak decidedly of two distinct shocks; 
this probably was the case frequently, though seldom 
noticed. The rumbling sound so frequently accompanying 
earthquake shocks was in many cases noticed in Suffolk 
and Essex. It is rarely mentioned elsewhere, but is said 
to have been heard at Chelsea, Reading, and Ilristol. 

As regards the actual area affected by the shock, there 
is perhaps much yet to learn. It is recorded along the 
south side of the Thames from Herne Bay to London, 
and again at Reading. It was felt at Maidstone ana 
Croydon, and again along the south-east coast from 
Hastings to Portsmouth and Uyde. But at present we 
know of no observations in the central parts of Kent, 
Surrey, or Sussex. W. Topi.ky 

We have received the following further communications in 
reference to the earthejuake 

As all facts connected with the earthquake shock on Tuesday may 
prove of more or less value, I beg to communicate the following. 
The house which I occupy is situated in the centre block of 
buildings^ constituting Inverness Terrace, on the western side. 
Under this block of houses nins the Underground R.iilway, but a 
distance of one hundred paces from my house. During the day- 
time the passage of trains is wholly imperceived, but during the 
lught, when heavy luggage- trains run, a very perceptible vibra- 
tion is experienced, and in the stillness a distinct rumbling is 
heard. On the morning of Tuesday I was engaged reading, 
when my attention was called to what 1 supposed to be the pas- 
sage of a train ; but the peculiarity of the motion speedily unde- 
ceived me. The sensation was that of being borne rather on 
water than on solid earth, and as I had already had experience 
of an earthquake shock in India, I suspected that this disturb- 
ance I was feeling was of the same nature. I immediately 
looked at my watch and noted the time as being thirty-two 
minutes past nine o’clock. As no one of the other three inmates 
of the house had j>erceivecl anything unusual, I thought no more 
about the matter until I saw the announcement in the evening 
papers of what had happened. I then went to the watchmaker s 
and found that my watch was just fifteen minutes too fast. I 
am therefore able, with fair approximation to accuracy, to fix 
s^enteen minutes jmst nine o’clock as the lime at which the 
vibration ceased at this point. W. C. B. Eatwell 

69, Inverness Terrace, Kensington Garclens, W., April 24 

On Wednesday morning last, the day after the earthquake, I 
determined to start upon its track. In Ipswich here, little or no 
visible harm has been done ; but no sooner had I arrived at 
Colchester and commenced to walk through the town, from the 
chief station to the Hythe, than abundant evidence of the ruin 
wrought by it was visible. Chimneys were totally thrown down, 
and the brickwork had crashed through the frail roofs. Others 
were standby, but they looked as if they had been struck by 
lightning. Their upper parts were splintered and laterally 
expanded. 1 could not help noticing that nearly all the houses 
whose diimneys vrere vrrecked were the oldest — ^hardly any of 
the modern, cheaply-built cottages being afiected, contraxT to 
my expectation. 


At Wivenhoe I found the appearance of the town best 
expressed by the remark already made : It looked as if it had 
been bombarded.” That was the first idea which rose in my 
mind. 

Hardly a house was untouched, inside or out. The newist 
houses seemed to be externally least affected, but they made up 
for this inside. They looked as if they had given a few 
half turns, and then shaken up. The plaster had been detached 
from all the walls, the roofs were rent and loosened all along the 
cornices, and the framework of the windows was everywhere 
splintered or free. The battlements of the grand old church had 
been thrown down, and about fifteen tons of rubbish lay among 
the crushed headstones and the delicate and abundwt grave 
flowers. Here again there was evidence of a semi-rotatory 
motion on the part of the earthquake. The beautiful Inde- 
}>en(lent Chapel is so utterly wrecked within and without that it 
will all have to come down. The streets were full of bricks, 
mortar, and tiles, although with characteristic English tidiness 
and diligence the terror-stricken inhabitants were already clearing 
away the debris. I noticed several houses with rents at the bases 
of their walls, and in such of the chimneys as remained standing 
they were frequent. One thing struck me, the rents sprang at 
an angle of about 30” at the bases of the buildings, whilst in the 
chimneys this was increased to from 40° to 45°* 

The old ferryman related his experience after the manner of an 
old salt. He was just bringing his boat to the shore when the 
shock occurred — “it seemed just like ihne J/Yij,”he said — a 
capital and vivid expression to convey an idea of the wave- 
motion. 

Crossing the river I made my way through Fingrinhoe 
village, and on to L.angcnhoe. 1 did not see a single house on 
thcroa<l, large or small, for a distance of about four miles, that 
had escaped untouched. The fine old Jacobean hall at Fing- 
rinhoe has lost the ii]>per ])art of the western side of the front 
elevation. Here I found some of the chimneys that had been 
left standing twhted on their pediments. I carefully noted this 
on the way, and on examining those of the massive chimneys of 
the rectory at Langcnhoc, the torsion was very plainly visible. 
The twist had come from the south, for the faces of the chim- 
neys which had previously looked in that direction were now 
turned almost south-easterly. I did not set out a minute too 
soon to note these circumstances, for all the builders of the 
countryside were already abrdhd, and in a few days all the evi- 
dences of earthquake actiqp of the greatest value to seismologists 
will have been completely obliterated. Thus I found a very 
intelligent builder from Colchester on the lawn of theLangenhoe 
Rectory, giving orders for having the twisted chimneys removed, 
and I have no doubt they were all taken down within twenty- 
four hours. He liad been driving all over the disturbed country- 
side, and told me that wherever the big chimneys had been left 
they were twisted from the south-south-west to the north north- 
east, especially in the contiguous villages of Peldon and Abber- 
ton. This, I think, settles the original direction of the earth- 
quake wave, and also establishes its rotatory character, 

Langenhoe Church is an utter ruin, and all that yet stands will 
have to come down. It is a sad sight to see this picturesque, 
ivy-clad old church — standing so prettily overlooking the creeks 
where the ancient Danish Vikings landed in the dawn of our 
modem history but a comparatively few years before the church 
was built— now so utterly ruined. The porch on the north side 
is of brick, and a modern structure. Two large rents run up, 
one on each side of the doorway, at an angle of about 32®, 
They run from opposite directions, and meet just above the key- 
stone of the arch. Here another large rent parallel with the 
ground traverses the masonry. It seemed to me that the first 
earthquake shock which rent the brickwork sprang from the 
western corner, and was reflected so asNto form the opposite rent, 
after striking and lifting up and forming the parallel crack above- 
mentioned. 

The battlements of langenhoe Church, like those of Wiven- 
hoe, have been shaken down. But while those of Wivenhoe 
were thrown upon the ground chiefly on the west side, those of 
Langenhoe Church were thrown on the nave — that is, in an 
opposite or easterly direction. They crashed through the roof 
and carried a gallery with them, the concussion meantime burst- 
ing out the upper part of the chancel end. Am I right in think- 
in^hjfithis (utching forw^ of the loosened mbhisdi in opposite 
dilutions, as exemplified in these two churdies, taken in connec- 
tion the overwhelming proof of rotatory motion, indt ftf it M 
that the movement of the earthquake had swerved right round he- 
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.tween Wivenhoe and Langenhoe? In that case does it not also 
* suggest the loc^l character of the earthquake ? 

Langenhoe and the adjacent villages, with the Isle of Mersea 
close by and in full view, appear to form the focus of the dis. 
turbance. So far as I have been able to learn, the clocks 
stopped by the shock were those facing the north. 

1 see the newspapers refer to various cracks and fissures in the 
ground at Langenhoe, Abberton, Mersea, and elsewhere, as 
luiving been caused by the earthquake. I saw numbers of them, 
hut in everv instance they were the ordinary cracks which always 
appear in the London Clay during a drought, or after a spell of 
dry weather like that of the last three weeks. In none of the 
instances I saw had the fissures anything to do with the earth- 
quake. 

The local character of the area of chief disturbance is not 
only indicated by the different directions in which the rubbish 
was thrown from the battlements of Wivenhoe and langenhoe 
Churches relatively, but also by the fact that whilst the western 
side of Mersea Island suffered severely, the eastern side was only 
slightly affected in comparison. 

Museum, Ipswich, April 26 J. E. Taylor 

The earthquake was felt here very plainly, and I am able to 
give some evidence as to the amount of oscillation experienced 
at the moment when the wave passed under Cambridge. I 
happen^ to be looking at my marine aquaria at rather more 
than twenty minutes past nine on Tuesday morning (I regret I 
did not notice the exact time, but that was about it), and the water 
in them distinctly moved. The oscillation was not violent, as if 
produced by a concussion in the air, such as an explosion would 
cause, but rather as if the table on which the aquaria stand had 
l>een tilted up to the extent of an inch, and in the direction of a 
line running east and west. I was looking more particularly at 
a very shallow aouarium in which 1 keep shrimps, mussels, and 
sand-loving annelids, and one portion of which has less than a 
quarter of an inch depth of water. This was tilted up so much 
that the sand at the shallow end was quite uncovered by the water, 
and my first thought was that evaporation had taken place during 
the preceding night to such an extent as to endanger the lives of 
the nereids and other creatures j I therefore went hastily for 
some fresh water, but upon returning with it in a minute I mund 
the water at its normal level, and I had no necessity to pour any 
fresh in. I remember, too, that I was sensible of a slight giddi- 
ness at the time, and the house and everything in it seemed to 
he moving. The sensation indeed was much like being on ship- 
board. I had no suspicion of the rea! cause, but thought it was 
a slight faintness, as 1 had not then breakfasted. 

Mill Road, Cambridge, April 23 Albert H. Waters 

The following memoranda may be of interest ; — On January 
8, 1869, I was with Prof. Dawkins, engaged in examining the 
late Mr. Whincopp’s collection at Woodbridge, Suffolk, On 
my way home I was delayed three hours at Hury St. Edmund’s 
in consequence of a luggage-train having broken down to the 
eastward. While there I was told that an earthquake had been 
felt that day at Thurston, Elmswell, and Haughley, places be- 
tween Ipswich and Bury. It was reported that a workman, 
sitting eating his luncheon on the bank, saw the rails move. 
Mentioning this when I returned home, I was told that the 
policeman in this village had felt a shock. I therefore inter- 
viewed him and made the following note : — “January 15, 1869: 
P.C. Redhouse, when near the * Hare and Hounds (which is 
a few hundred yards south of my house) “ on Sunday morning 
the 3rd, aliout 2 a.m., heard a sound like heavy distant guns, 
which seemed to shake him and to make him reel. He was 
walking fast, and stopped. There was no shake after the 
sound. He thought there were six or seven reports in 
a couple of seconds. The movement was from north to 
south. There were three sounds before he stopped, and 
three afterwards. He did not regain his steadiness for two 
or three chains’ distance. The sounds were very heavy, and he 
went home in alarm.” I was awakened the same night by a 
tremor of the bed. This occurred a week before the shock in , 
Suffolk. T^e late earthquake was preceded at Langenhoe by a 
slighter one on Febru^ 18. 

A yacht captain at Wivenhoe happened, on the 22nd inst., to 
witness the emets from the top of a ladder. Hearing a rumbling 
sound, he looked a^ut h»m and saw the church and aU the > 
houses rocking about, some one way and some another, “like a 
lot of pleasure-boats at the seaside with a gentle swell on.” | 
This seems to show that the length of the vrave could not have 


been great, but that it must have been in opposite places^withi 
a few nundred yards. Knowing the district well, it strikes me 
as remarkable that the strength of the shock should have been 
so much localised, while the distance over which it was lightly 
felt was so extended. O. Fisher 

Harlton, Cambridge, April 28 

Although this Observatory does not possess a seisme^aph, 
yet the passage of yesterday’s earthquake wave was record^ by 
the magnetographs, although I am not aware the shock was felt 
by any one in this neighbourhood. It was registered at 9.17-18 
a.m. G.M.T., and ffom the fact that the disturbance of the 
horizontal force magnetometer was the greatest, we infer that the 
terrestrial movement was rather north and south than east and 
west. G. M. Whipple 

Kew Observatory, Richmond, Surrey, April 23 

PROBABI.Y one of the extreme limits of the action of the 
earthquake of April 22 was at Street, Somerset, ten miles beyond 
the Mendip main anticline. There it was certainly lAi by an 
invalid lady, who mentioned it at midday dinner, only a few 
hours after, no news having been received, of course, from other 
parts. Has there been any certain record of it north of the con- 
cealed Palaeozoic ridge across the North Midland counties ? 

York, April 28 J. EdmUND CLARK 


NOTES 

At the meeting of the Executive Committee of the City and 
(iiiilds of London Institute held on Tuesday, the following ap- 
pointments were made at the Central Institution, Exhibition 
Road : — To the Professorship of Chemistry, Henry Armstrong, 
Ph.I)., F.R.S., of the Technical College, Finsbury ; to the Pro- 
fessorship of Engineering, W. C, Unwin, D.Sc., of the Royal 
Engineering College, Cooper’s Hill ; to the Professorship of 
Mechanics and Mathematics, Olaus Henrici, Ph.D., F.R.S., of 
University College, London ; to the Professorship of Physics, 
Oliver Lodge, D.Sc., of University College, Liveriiool. 


In a crowded house on Tuesday last the Convocation of the 
University of Oxford passed the much-debated statute xdlowing 
women to enter for ‘ ‘ certain of the honour examinations of the 
University.” The statute has been opposed on very different 
grounds. I'he old Conservative Oxford School (fast becoming 
extinct among the resident teachers) of course objected to any 
change in favour of the higher education of women ; with them 
went a portion of the High Church party, who look with disfavour 
on any proposal tending to bring women into intellectual com- 
petition with men. Others, again, opposed the statute on the 
ground that it was unfair to men, who have to keep certain 
terms and pass certain examinations within a specified time if 
they wish to enter for an honour school, whereas the statute 
allows women to enter for honours without the same preliminary 
examinations, and without restrictions as to time and residence. 
Others again feared an influx of young ladies into Oxford, 
as likely to destroy the manliness of the undergraduates 
and spoil the natural modesty of the lady students. To 
these arguments the success which the present halls for ladies 
in Oxford have met with is the best answer. Their presence 
has not revolutionised the University ; they have not been a 
stumbling-block to discipline nor a rock of offence to the Church. 
The women’s examinations, conducted by the delegates, were 
exactly on the same subjects, and the papers were set by the 
same men, as in the men’s honour examinations before this 
statute passed. Now the same papers will wrve for 
trouble will be saved, and the women who obtain honours will 
win a certificate universally recognised throughout the country. 
Oxford is to be congratulated on Tuesday's vote. 


The Rede Lecture at Cambridge University wiU be delivered 
on May 28 by Mr. Francis Galton, the subject of the lecture 
being “ The Measurement of Human Faculty.” 
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We are informed that tickets have been applied for as follows 
for the Montreal meeting of the British Association : — Members 
elected prior to October 1882, 379; Members elected since 
October 1882, 181 ; Associates (relations of Members), 120; 
total, 680. 

The International Geological Congress will hold its meeting 
in Berlin this year, towards the end of September. 

The International Polar Conference concluded its labours last 
Thursday. 

In reference to the recent sunsets a correspondent writes that 
Graham’s Island was in eruption, throwing out vast quantities 
of steam, ashes, and cinders from July 19 to August 16, 1831, 
and in connection therewith sends us the following extract from 
a letter written from Malta, January 28, 1832 (see PhiL Trans. 
1832) : — In the month of August a singular appearance was 
witnessed in the heavens, many evenings successively, both here 
and in Sicily. Soon after sunset the western sky l>ecame of a 
dark, lurid red, which extended almost to the zenith, and con- 
tinued gradually diminishing in extent and intensity even beyond 
the limit of twUight. This phenomenon, too, was attributed to 
the volcano, and was supposed by many people, whom it greatly 
alarmed, to be portentous of some impending calamity.” Our 
correspondent also sends us the following old translation of 
Virgil’s ** Georgies,” Book i. line 542 : — ] 

“He, too, bewailing her unhappy doom 
When fell her glorious Caesar, pitied Home, 

With dusky redness veiled his cheerful light, 

And impious mortals feared eternal night ; 

Then, too, the tremblinj; earth and seas that raged, 

And docs and boding lards dire ill presaged ; 

What globes of flame hath thundering Etna thrown, 

What heaps of sulphur mixed with molten stone. 

From her burst entrails did she oft expire. 

And deluge the Cyclojican fields with fire.” 

The Kew Committee of the Royal Society have affiliated to 
the Department for the examination and verification of scientific 
instruments a branch which will rate watches for either makers 
or the public on very moderate terms. 

The Council of the Royal Geographical Society have decided 
to appoint for one year an inspector, to inquire thoroughly into 
and report on the state of geographical education at home and on 
the Continent. In addition to studying the best methods of geo. 
graphical teaching-— chiefly probably in Germany and Switzerland 
—he will be required to collect and rep^ort on the best text- 
books, maps, models, and ap>pdiances. His honorarium will be 
250/., to include travelling expienses, but not the purchase of 
books, &c., which will be defrayed by the Society on the selection 
being approved by the Council. 

Science in Japan has recently suflered a severe loss by the 
death of Dr. A. J. C. Geerts, which took place at Yokohama 
towards the end of last year at the early age of forty. He had 
been for fifteen years in the employment of the Japanese 
Government, and a few weeks before his death his services had 
been recognised by the £mp)eror, who conferred on him the 
Order of the Rising Sun. Dr. Geerts was originally Professor of 
Chemistry in the School of Military Medicine at Utrecht, and in 
1868 was offered by the Japanese Government the pX)st of Pro- 
fessor of Natural Science at the Medical School then recently 
established at Nagasaki. After occupying this position for five 
years he was nominated adviser to the Department of Hygiene 
and Public Health in Tokio, and was also charged with the 
establiiffiment of a chemical laboratory at Kidtd. In 1877 he 
establidied a similar institution in Yokohama, where his duties 
coBsisted chiefly in the testing of foreign drugs imported for sale 
amongst the Japanese, and this position he held at the time of 


his death. Like every other Eurof)can in the Japanese Govern^ 
ment service whose duty compels him to stand between his own 
countrymen and the natives, and to hold an even balance 
between the claims of both, his work was frequently of a harass- 
ing and unpleasant description ; nevertheless he found time to 
write numerous works on Japan. His papers on- Japanese 
mineral products, communicated during a number of years to the 
two learned societies in Japan, are of much value. He also 
published a Japanese Pharmacoj^xeia, an account of the 
numerous mineral springs in Japan, and finally he commenced, 
and actually published, two volumes of an encyclopaedic work 
entitled “Produils de la Nature Japonaise et Chinoise,” in 
which he intended to describe the names, history, and applica- 
tion “ to arts, industry, economy, medicine, &c., of substances 
derived from the three kingdoms of nature, and which are em- 
ployed by the Japanese and Chinese.” The formidable nature 
of this title is in no degree diminished when we come to exa- 
mine the torso of the work itself. Ordinary men, who bear in 
mind that human life and human powers are limited, can only 
stand amazed at the conception of this work ; for the author not 
only ransacked all that had ever been written on China and 
Japan in Europe, but also examined the whole of Chinese and 
Japanese literature l>cfore he sat down to write even the most 
insignificant article. In the section “ Iron ” alone one finds 
about 200 references to works in all literatures and of all ages. 
Each section contains the Japanese .and Chinese legends respect- 
in the origin and discovery ol the production which formed its 
subject, the places where it has been or is now found, the primi- 
tive modes of obtaining it, the various qualities ascribed to it, its 
employment in arts and industry, vK:c. From this method of 
writing, it was inevitable that the work should bear the appear- 
ance of a hotch-potch, an omnium gatherum of fact and myth ; 
but wc could at least feel sure that in each section all that had 
ever been known of the subject was given. The work was really 
beyond the power of any single individual, and, if it were to be 
brought to an end at all, should have been executed on some 
extensive plan of cooperation similar to that employed in Dr, 
Murray’s English Dictionary. As .an example of the minute 
care bestowed on each point, it may be mentioned that in 
dealing with “Jade ” the author gives two Latin synonyms, two 
Chinese, thirteen Japanese, a Si)anish, a Manchu, a Turkish, a 
Persian, an Arab, and a Maori synonym ! 

Lieut. B, Baden-Poweli,, Scots Guards, made an ascent in 
I hisown balloon from Aldershot on Monday last week. The weather 
at the time of starting (4.30) was threatening and the wind fresh 
from the north-east. On riwsing to a height of 4OQO feet, a lovely 
cloudscape was seen, the sky overhead being clear and blue, 
and a sea of clouds stretching around with very distinct horizon. 
Below, the earth could be seen through the haze, on which the 
shadow of the balloon was thrown, a bright halo surrounding 
the car. The descent was made at a quarter to six, about 
twenty miles off. 

Mr. H. O. Forbes writes In a note received from the cx- 
Govemor of Timor (now in Lisbon) I learn that a violent earth- 
quake was experienced in Dilly on November 11, which destroyed 
the hospital and also tlamagcd the church and other edifices, but 
without loss of life. 

The last number of Journal of the Straits Branch of the 
Poyal Asiatic Society (Singapore, 1883) has the continuation of 
Capt. Kelham’s notes on the ornithology of the Straits Settle- 
ments and the western States of the Malay Peninsula ; also a 
collection of Malay proverbs, by Mr. Maxwell. Mr. Cameron 
contrib||es a paper on the Patani, the most considerable river 
of 0 IS peninsula, which flows northwards into the Gulf of Siam. 
An article of extraordinary interest is that on latahy a nervous 
disorder among Malays, or rather the native name apptied to 
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tl^e who labour under the disorder. ** It includes all persons 
of a peculiarly nervous organisation, ranging from those who, 
from their mental constitution, seem absolutely subservient to 
another’s will, down to those who appear merely of a markedly 
excitable temperament.” Numerous examples of the effect of 
this mysterious mental affection arc added by the writer, Mr. H. 

A. O’Brien. 

We gladly notice t!ie i«.suc of three new numbers of the 
Encyclopadia of Natural Sciences^ from the publishing house of 
Eduard Trewendt, in Breslau. The tenth number is now out of 
the Alphabetical Manual 0/ Zoolosy, Anthropology, and Ethno- 
logy (part i. 1. 36), which’ with this new instalment has com- 
pleted its and entered on its “ CJ.” The number referred 

to contains very valuable articles contributed by Gustav jiiger, 
Reichenow, von Mojsisowic^*, RocckI, von Hellwald, Sussdorf, j 
and others. Nos. 19 and 20 of the second part of the collec- 
tive work have also appeared, both belonging to the Dictionary 
of Chemistry, edited by Ladenberg. Among other valuable 
articles in No. 19, by Ladenburg, Biedermann, Weddige, and 
Jacobsen, ** Azoverbindungen,” by lieumann, and “Benzoesaure ” 
by Weddige, are treated with special completeness. In No. 20 
are articles by Engler, Drcchsel, Biedermann, and others. 
These two numbers bring the Dictionary of Chemistry to the 
endof “B.” We agoin wish all success to this comprehensive 
collective work on the natural science'^. 

MM. Henry are experimenting with a system of photo- 
graphy for double-stars, in order to determine their dis- 
tance and position angle. They have already obtained good 
results on about twenty stars in various constellations. 

M. Leveau has been appointed Astronome Titulaire at the 
Paris Observatory, in place of the late M. Yvon Villarceau. 

In a small pamphlet published at Saigon Memoire sur les 
Poissons de la Riviere de Hue,” C. Guilland et Martinon), M. 
Tirant, the Administrotor of Native Affairs, has given a cata- 
logue of the fish to l>e found in the river of Hue, the capital of 
Annam, and in the adjacent lagoons. These latter are exceed- 
ingly numerous, running parallel to tiff; sea for miles, and are 
filled during the rainy season by the overflow from the rivers, 
'rhey are employed as resen-oirs for the fish supply of the capital. 
In them, and in the river itself, Dr. Tirant slates he procured 
seventy new species of fish. 


Buffon’s Touracou (Cotylhaix buffoni) from West Africa, a 
Diademed Amazon [Chr^'SoHs diademata), a Yellow-shouldered 
Amazon {ChrysoHs ochropiera) from South America, a Banded 
Aracari {Pteroglosms torguaius) from Central America, received 
on approval ; a Mediterranean Seal (Monachus albiventer) from 
the Mediterranean, ;two Chinchillas {Chinchilla lanigtra) from 
Chili, an Anaconda {Eunectes murinus) from South America, 

I purchased. 

OUR ASTRONOMICAL COLUMN 

The Southern Comet (Ross, January 7).— Adopting Mr. 
Tebbutt’-s elements copied into this column last week, we have 
the following positions of the comet observed at Melbourne and 
Windsor, N.S.W., for 6h. Greenwich mean time ; — 
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This ephemeris, founded upon an orbit which is certainly not 
open to material correction, enables us to decide that the sup- 
posed comet which was seen in Tasmania on the mornings of 
December 25 and 27, rising a few minutes before the sun, could 
not have been the comet detected by Mr. Ross on January 7, 
which on those mornings would not rise (at New Norfolk, for 
instance) till upwards of forty minutes after the sun ; on Decem- 
ber 2^ the sun rose there at 4h. 21m., the comet at 5h. am. 

It IS not easy to reconcile the estimate of brightness at Mel- 
bourne on January ii with that of Mr. Tebbutt on January 19. 
Mr. Ellery writes to the Observatory that on the former evening 
the comet disappeared in a faintly illuminated field, simul- 
taneously with a tenth-magnitude star, while Mr. Tebbutt con- 
sidered It on January 19 to be just beyond unassisted vision ; yet 
the ratio of the theoretical intensity of light on the former date 
would be to that on the latter as 2*9 to i. 

'I'he comet appears to have been well above the horizon in 
European latitudes before daylight, previous to the perihelion 
passage. Between December 17 and 21 it rose at Greenwich 
about 5h. 40m. a.m., but the presence of the moon would have 
rendered its discovery difficult. It was nearest to the earth on 
the morning of January i, the distance being then 0*646 (the 
earth’s mean distance from the sun s x). 


Information has recently been rtceived in Baris of the death 
ofM. Bruel, one of the most enterprising of French explorers 
in Cochin China. He was murdered by pirates on January 18 
in Cambodia, on the frontier of the Laos country. 

The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey {Macacus rhesus <J ) from 
Continental India, presented by Mr. A. MacDonnett Green ; a 
Common Fox {Cants vulpes), British, presented by Miss Bertha 
Haig ; a Herring Gull {Larus argentaius), European, presented 
by Mr. R. Morton Middleton, jun. ; a Green Lizard {Lacerta 
viridis), European, presented by Mr. J. H. Leech ; three 
Russell’s Vipers ( Vipera russelli) from Ceylon, two Indian Rat 
.Snakes {Pytas mucosa), an Indian Python {Python molurus), an 
Indian River Snake {Tropidonotus quincunciatus), two Indian 
Cobras {Naia tripudians) from India, presented by Mr. Gerald 
Waller; a Gray Ichneumon {Herpestes griseus) from India, a 
Short-headed Phalanger {Belideus breviceps) from Australia, 
^ three Lesser Birds of Paradise {Paradisea minor), two Red-sided 
^ Eclectus {Eclectus pectoralis) from New Guinea, a Chattering 
^ Lory (Lorius garrulus), a Three-coloured Lory {Lorius tricolor) 
■^.from Moluccas, deposited ; a Dusky Parrot {Pionus violaceus) 
^^rom Guiana, received in exchange ; a Smooth-headed Capuchin 
^fpCehui monachus) from South-East Brazil, a Severe Macaw {Ara 
^^jcvera) from Brazil, two Schlegel’s Doves {Chalcopelia pudla), a 


The Aspect of Uranus,— At the sitting of the Academy 
of Sciences of Paris on April 21, M. Perrotin presented a note 
on the aspect of Uranus, from observations maae with the 15- 
inch equatorial at the Observatory of Nice. On Mardi 18 he had 
remarked, in company with Mr. Lockyer, a bright spot near the 
lower limb of the planet, as seen in the inverting telescope. Further 
observations showed that it was near the equator of Uranus. 
It was a very difficult object, and much uncertainty existed as to 
its exact position ; it was better seen as it approached the limb. 
It was observed on April i about iih., at the northern extn n ity 
of the equatorial diameter, and on the next night about loh. / Om., 
at the southern extremity: it occupied the same p(» (ion on 
April 7 at loh. 30m., and April 12 at iih. These obs( ivations, 
M. Perrotin adds, made at the limits of visibility, requ'red very 
favourable conditions, and being aware of the possibility of illu 
sion in such a case, he invites the attention of ooservers posse- .s( d 
of powerful optical means, in order to control his own imp cs- 
sions. The appearance and the indeterminateness in the dura- 
tion of the phenomenon on April i, when the images were best, 
rather point to a luminous belt than to a single spot, which in- 
troduces uncertainty in the times of the observations ; with due 
regard to this, M. Perrotin finds a fair agreement with the 
assumption of a rotation not differing much from ten hourt. On 
April 12 Mr. Trepied was present, and confirmed the impres- 
sions received by the Nice astronomer ; he aLso remarked in 
the bright part a condensation which had previously escaped 

notice. ’ 

By ^‘diametre equatorial ” we presume M. Perrotin refers to 
the d.’ameter in the plane of the orbits of the satellites. 
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UNtVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — T he following courses of lectures arc being 
delivmd this term ; — 

Mathematics— JVof. Stokes, Optics ; Prof. Darwin, Theory 
of Potential and Attractions ; 'frinity College, Mr. Olaishcr, 
Theory of Krrors, Mr. Ball, Higher Solid Ocometry, Mr. J. J. 
Thomson, Dynamics of a Rigid Body, Mr. Rowe, Higher 
Integral Calculus and Abel’s Theorem, Mr, Forsyth, Thermo- 
dynamics ; St. John’s College, Dr. Besant, Analysis, for Schedules 
II. and III., Mr. Pendlehury, Daplnce’s and Bessel’s Functions, 
Mr. Webb, Elementary Rigid Dynamics; IVmbroke College, 
Mr. Burnside, Hydrodynamics; Emmanuel College, Mr. Webb, 
Elasticity. 

Physics — Trinity College, Mr. Trotter, Electricity and 
netism, Mr. Glazebrook, Elementary Physics ; Cavendiwi 
Laboratory, Mr. Shaw, Elementary Physics ; St. John’s College, 
Mr. Hart, Elementary Electricity, Practical Physics, Cavendish 
Laboratory ; Advanced Demonstrations in l.ight and Sound ; 
and Elementary Demonstrations in Optics and Electricity. 

Chemistry — Prof. Livcing, Course of Examinations and Per- 
^nal Instruction of those who have attended hLs general course 
in the lost two terms ; Mr. Main, General Course, including 
Carbon Compounds ; Mr. Pattison Muir, Non-Metals, and Ele- 
mentary Organic ; Mr. Sell, Elementary Chemistry ; Mr. Scott, 
Gas Analysis ; Mr. Lewis, Catechetical Course. 

Practical Chemistry — Demonstrations for ist M.B. by Mr. 
Sell and Fenton ; Demonstrations in Qualitative Analysis (Sid- 
ney Collece), Mr. Neville ; Practical Courses at St. John’s and 
Caius College Laboratories. 

Mineralogy — Prof. Lewis ; and two Courses of Elementary 
Demonstrations. 

Mechanism — Prof. Stuart, Differential and Integral Calculus 
for Engineering Students ; Mr. Lyon, Machine Construction and 
Heat ; Mr. Ames, Surveying and Levelling. 

Physiology — Elementary, Prof. Foster ; Structure and Func- 
tion of the Central Nervous System, Mr. Langley; Advanced 
Physiology of Respirations, Dr. Gaskell ; Preparation for and 
M.B., Mr. Hill. 

Human Anatomy— Prof. Macalistcr, Anatomical Basis of 
Anthropology, Advanced ; Demonstrations and Dissections. 

Elementary Biology, Mr. Sedgwick ; Morphology of the 
Vertebrata, Mr. Sedgwick ; Mollusca and Tunicata, Mr. 
Weldon ; Mammalia, Mr. Gadow. 

Botany — Prof. Babington, Structural and Systematic ; Morpho- 
logy, chiefly Ciyplogamic, advanced. Dr. Vines ; Demonstra- 
tion Lectures on Physiology, Mr. F. Darwin ; Demonstrations 
in Systematic Botany, Mr. Potter. 

Geology — Stratimphy, Local, Prof. Hughes ; General Course, 
Carboniferous to Recent, Dr. R. D. Roberts ; Palaeontology, 
Elementary, Mr. T. Roberts ; Microscopic Petrology, Mr, A. 
Harker ; Climatology, Mr. E. Hill ; Metamorphism, Mr. 
Marr ; Field Lectures, Prof. Hughes. 


SOCIETIES AND ACADEMIES 

London 

Royal Meteorological Society, April 16.— Mr. J. K. 
Laughton, M.A., F.R.A.S., vice-president, in the chair.— J. Y, 
Davidson and T. Wright were elected Fellows of the Society. 
— The following papers were read : — On the origin and course 
of the s<mall which capsized H.M.S. Eurydice^ Alarch 1878, 
by the Hon. Ralph Abercomby, F.R.Met.Soc. It will be re- 
membered that the EurydUe^ which was a full-rigged corvette, 
when passing Ventnor in the Isle of Wight, running free 
before a westerly wind, with all sails set, was struck by a sudden 
squall from the north-west ; and before sail could be shortened 
she went on her beam ends, and the lee ports being open, slie 
filled and foundered. The author has investigated the character 
of the weather preceding and following the day in question, and 
finds that the squall was one belonging to the class which is 
associated with the trough of V-shaf£d depressions. The squall, 
which originated in the north of Exj^land, swept across the Isle 
of Wight at a rate of about thirty-eight miles an hour. The 
V-depre^on was of an uncommon class, in which the rain occurs 
after the passage of the trou^, and not in front of it, as is 
usually the case. Tlie weather generally for March 24 was un- 
usually complex, and of exceptional intensity, and for this reason 
some of the details of the cha:^es be exjdained.— Water- 


spouts and their formation, by Capt. J, W. C. Martyr, — The,, 
f weather forecasts for October, November, and December, 1883,' 
byJC. E. Peek, M.A., F.R.Met.Soc. This is a comparison of 
the weather indicated in the forecasts of the Meteorological 
Oflice with that actually experienced at Rousdon in Dorset. — 
On certain effects which may have been produced in the atmo- 
sphere by floating particles of volcanic matter from the eruptions 
of Krakatoa and Mount St. Augustin, by W. F, Stanley, 
F.G.S. In this naper were given details of a microscopical 
examination which had l)ecn made of some dust that fell, 
to the thickness of about two inches, iipon the deck of the bark 
Arabella, in lat. 5“ 37' S., long. 88” 58' E,, at about 1000 miles 
from Krakatoa, and su})posed to be from the eruption of that 
volcano. The dust under examination was contained upon a 
single microscopic slide. For the convenience of discussion of 
the subject the visible forms were separated into eight different 
kinds of particles : — (a) Small masses and single crystals of 
mineral matter visible by polarised light only, 'fhese were 
principally of augite and of certain felspars, (b) Very thin chips 
and scales of the al)ove. (r) Very small masses of dense ordinary 
pumice, (d) Fractured chips of the above with one thin edge. 
(/) Light apparently overblown pumice in relatively large tmn 
latcs. (/) Fractured parts of e, but of larger bubbles traversed 
y seams upon which septa normal to the surface formerly 
existed, {g) Fractured parts of e, hut of larger plates, with a 
thicker seam on one edge or on one comer only. (A) Thin 
glassy plates of e, formerly of relatively much larger size. These 
are of equal thickness throughout, ancf generally with one hollow 
surface. 'I'he particles a and b form only about half to one per 
cent, of the mass, the whole of the remainder being of the dif- 
ferent forms of pumice described. The particles g and //, as 
being much the lightest in proportion to their extent of surface, 
were most dwelt upon. These particles, which the author termed 
ImbbU'plates, are of irregular, angular forms. I'hey measure 
under the microsco]^c, in diflerent directions, from a&>ut •$ to 
•0$ mm. The thickness of the plates is iairly uniform, varying 
between 'ooi and ’ooz mm. When there is a seam on one 
edge, the jdale is smaller, and thickens towards the seam. By 
takinij the interior part of a large mass of pumice and 
breaking it up into fine dust, some similar forms may be dis- 
covered. These plates being of quite transparent, volcanic 
glass (obsidian), they are invisible under the microscope, by 
direct light ; but being placed in a medium of higher refractive 
j-)ower, as Canada balsam, they become clearly defined under 
oblique illumination, above a spot lens, with careful adjustment. 
Mr. Stanley suggested that these thin plates were from over- 
blown bubbles of volcanic glass such as forms the mass of 
pumice ; that most probably they were projected from about the 
centre of the volcanic chimney, where they could maintain a 
melting temperature until they reached the higher atmosphere ; 
under which conditions the internal steam in each separate 
bubble would expand in volume through release of external 
pressure until the bubbles burst in the. very thin fragments 
shown. These thin forms of bubble-plates, having great surface 
in comparison with their very small masses, were such as were 
eminently adapted to float in atmospheric currents to great 
distances. As such particles would descend with their convex 
sides downwards, they would also be especially adapted to reflect 
the sun’s rays, wlicn the sun sank to the horizon, whereas when 
the sun was at greater altitude his rays would pass through 
them nearly unobstructed. It was therefore proposed that the 
after-glow so often observed since the eruptions of Krakatoa and 
Mount St. Augustin was possibly due to reflection from these 
thin plates. 

Dublin 

Royftl Society, March 17. — Section of P^’sical and Experi- 
mental Science. — Howard Grubb, M.E., F.R.S,, in the chair, 
— On the success of an instrument for completing the optical 
adjustment of reflecting telescopes, by G. Johnstone Stow, 
M.A., D.Sc., F.R.S., vice-president of the Society. The 
author had been astronomical assistant to the late Earl of Rosse, 
and while in charge of his observatory became impressed with 
the importance ofincreasing both the degree of accuracy and the 
facility with which reflecting telescopes can be adjusted. At 
the CnelteDham meeting of the British Association in 1857 he 
described an instrument designed to attain these ends, but had 
no oragrtunity of testing its performance till ^o years ago, 
whMpiftyelve-inch mirror came into his possession of exquiate 
defint^ power, figured by the late Mr. Charles £. Burton, B.A., 

! F,R«A.S. This mirror is mounted at a Newtonian t^eseope. 
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The collimator proposed in 1857 was made for it last autumn by 
Mr. Howard Grubby M,E», F.K.S., and its performance has 
be^ fully tested with the most satisfactory results during the 
present observing season. The new collimator is a short tele> 
scope of eleven inches focus and two inches aperture, which, 
when used, is to be inserted into the eyepiece-hcjldcr of the large 
telescope. A spark between platinum points is produced in the 
focus of this instrument by a small Khumkorn's coil such as { 
those sold with toy apparatus, and the light of the spark emerging 
from the collimator is reflected by the small mirror of the New- 
tonian, and so reaches its large mirror. By pushing the eye- 
piece and platinum points of the collimator a little inside its 
focus, the beam of light, as it passes down the large telescope, is 
rendered slightly divergent, and falls normally on the large 
mirror. Tf everything is in perfect adjustment, the beam of 
light will then, after reflection by the large mirror, retrace its 
steps, and, reentering the collimator, will form an image coin- 
cident with the spark. Any want of adjustment is at once be- 
trayed by the image in the field of view of the collimator iu»t j 
being coincident with the spark. On commencing the night’s 
observing, the mirrors of the large telescope arc first adjusted in 
the usual way. The collimator is then put into the eyepiece- 
holder, and if the telescope has been tolerably well adjusted, the 
image of the spark will be found not farther from the spark than 
a quarter or a third of the field of view of the eyepiece of the 
collimator. The adjustment is then completed in the following 
way ; — ^fhe eyepiece-holder, instead of being rigidly attached to 
the tube of the telescope, is mounted on a triangular plate fas- 
tened to the side of the telescope by screws acting against springs 
at the corners. B} these screws the line of collimation of the 
eyepiece-holder can be slightly altered, and by moving them the 
image of the spark is made to coincide with the spark. The 
instrument is tnen in a condition of optical adjustment vastly 
more perfect than has hitherto been attainable with reflecting 
telescopes. This whole process occupies less than half a minute, 
.and is so easy of application that the author is in the habit of 
repeating it every time the telescope is moved to a fresh object. 
He is rewarded by having the last degree of reflnement applied 
to the adjustment of his telescope in using it upon every 
object, an advantage the importance of winch will be ap- 
preciated by every astronomer who uses a sufficiently fine 
mirror and is working on a sufficiently good night. — ^Mr. 

J. Joly, B.E,, read a paper entitled “ Notes on a Micro- 
scopical 'Examination of the Volcanic Ash from Krakatoa.” 
The ash examined was part of aome which fell on board the 
Norwegian barouc Borjild while she lay at anchor off the great 
Kombuis Island on August 27, 1883'. Her position was some 
75 miles to the north-east of Krakatoa, a strong south-westerly 
gale prevailing at the time. She was hence most favourably 
placed for receiving good samples of tlie dust. A specimen of 
the floating pumice, picked up by the Borjild in the Straits of 
Sunda, was compared with the ash. Microscopically they were 
found to present the same features. 'I'wo sjiecics of pyroxene 
occur — a monoclinic and a rhombic variety. The first was 
augite ; the second presents many of the optical characteristics 
of hypersthenc. Both contain much magnetite. A triclinic 
felspar is very abundant, showing many different crystalline 
shapes. The identity of many of these with the triclinic felspar 
is shown by their occurrence, twinned with and superimposed 
uj)on crystfius presenting undeniable plagioclastic characteristics, 
l^hey show small angles of extinction. I'he presence of sana- 
dine appeared doubtful. Iron pyrites was found in the ash, 
both embedded in vitreous fragments and free, as aggregations of 
cubes, showing the striations at right angles for adjacent faces. 
Magnetite is abundant. The frequency of lines of growth on 
the felspars seemed indicative of a comparatively tranquil forma- 
tion. Most of the crystals showed a fine coating — much pitted 
and reticulated— of vitreous matter. A sudden mechanical 
separation from a viscous magma would explain this appearance, 
which somewhat resembled that produced by rapidly separating 
two flat surfaces compressing a viscous substance. Organic re- 
mains ware found abundantly in both ash and pumice. A 
foraminiforal shell, very perfect, was found in the ash, and an 
other in the pumice. Fragments, apparently of some algae, 
were found plentifully in the former. — Dr. R. S. Ball, F.R.S., 
exMbited Mr. Common’s photogmh of the great nebula in 
Orion. — Prof. G. F. Fitzgerald, F.R.S., exhibited Ayrton and 
Pe^’s new spring ammeter. 

S^on of Natural Science, W. Frazer, r.R.C.S.1., in the 
'^nair. — On spherical or globular phosphorites of Russian Podolia, 


I by Prof. J. P. O’Reilly, C.E. — Catalogue of Vertebrate fossils 
j from the Siwaliks of India, by R, Lydckkcr, B.A., F.G.S., 
F.Z.S. Communicated by V. Ball, M.A., F.R.S. — On the 
action of waves on sea-beadies and sea-bottoms, by A. R, Hunt, 
M.A., F.G.S. Communicated by Prof. A. C. Iiaddon, M.A., 

I F.Z.S. After detailing the conflicting views put forward by 
' various authors, Mr. Hunt discusses Mr. Scott Russell’s theory 
of oscillatory waves being converted into waves of translation, 
with observations and experiments to disprove it. The author 
then treats of the action of waves, currents, and wind currents 
on beaches, shingles, and sandbanks as observed in the neigh- 
bourhood of 'I'orquay, and describes experiments conducted in a 
specially constructed tank. 

Edinburgh 

Royal Physical Society, April 23. — Dr. Traquair, r.R.S., 
in the chair. — Mr. Hugh Miller, A.K.S.M., read a paper on 
boulder-glaciation and striated jiavements. Starling from local 
observations made near ICdinburgh by Charles Maclaren and 
Hugh Miller upon the glaciation />/ si/// of boulders and boulder 
pavements in the till, the author has been led to the conclusion 
that boulder-glaciation iff situ, registering the ice-movement dur- 
ing the formation of the till, is extremely common. The glacia- 
tion of the county of Northumberland, to which he referred in 
passing, may he roughly divided into upland-glaciation, valley- 
gl.aciation, and glaciation of the seaboard. All these are regis- 
tered equally well in the striation of the larger boulders (whether 
singly or in groups) as in that of the rock below. He confirmed 
the older ol>scrvations that the glaciating agent was the same in 
both the rocks and the boulders, adducing the fact ns strong 
evidence of the glacier origin of the deiwsit. 'Hint floating ice 
should striate in fixed directions so many blocks lying in soft 
mud at the sea- bottom he regards as impossible. As registering 
changes in icc-movement, the intercrossing of erratics, and a dis- 
tinction between successive boulder-clays, this widespread glacia- 
tion of boulders in situ may prove of general importance and a 
distinguishing mark of the true till. 

Paris 

Academy of Sciences, April 21, —M. Kolland in the chair.— 
Letter of condolence to the family of the late M. Dumas from 
the soTfants of Geneva. — On a theorem (ff Kant relating to the 
celestial mechanism, by M. Faye. — On the scale of temperatures 
and on molecular weights, by M, Berlbelot. The author en- 
deavours to show tlxal a profound study of sjHicific heats tends to 
establish the fact that heat, wliich resolves compound molecules 
into their elements, has also the effect of resolving the highly 
complex groups of jiarticlcs wliich constitute the bodies hitherto 
regarded as tietnen/ary . — On the optical identity of the crystals 
of herdcrite of Ehrenfriedersdorf with that of the State of 
Maine, by M. Dcs Cloizeaux. — Account of a young gorilla 
recently brought from the Gaboon and now in the menagerie of 
the Natural History Museum, Paris, by M. Alph. Milne- 
Edwards. This specimen is described as of a much more 
ferocious character than the chimpanzee or orang-utan, and 
greatly inferior in intelligence even to the gibbon. — Note accom- 
panying the presentation of the marine charts and hydrographic 
documents oftered to the Academy by the Depot of Charts and 
Plans on behalf of the Department of Marine, by M. de 
Tonquieres. — On the separation of phosphoric acid in arable 
lands, by M. dc Gasparin. — On the .speed attained by Lapps 
with their snowshoes ; extract from a letter addressea by M. 
Nordenskjold to M. Daubree. From the result of races insti- 
tuted for the purpose of determining this point, an average speed 
of over six miles per hour was verified at Quickjock in Lapland. — 
Further observations on the present appearance of the planet 
Uranus os observed at the Observatory 01 Nice during the month 
of April, by M. Perrotin. — Changes observed in the rings of 
Saturn, by M. E. L. Trouvelol. From continued observations 
made since the year 1875 ^1^ Meudon Observatory the author 
is able definitely to confirm the conclusion already arrived at, 
that the rings, so far from being fixed, are extremely variable.-^ 
On surfaces of the third order, by M. C. Le Paige, — On uni- 
formly inclined surfaces and proportional .systems, by M. L. 
Lecomu. — On the principle of the prism of ^eatest thrust, laid 
down by Coulomb in the theory of the limited equilibruim of 
sandy masses, by M. J. Bonssinesq,— On the diffusion of li^t 
through unpolished glass or metal surfaces, by M. Gouy.— On 
the propagation of sound through gases, by M. Nejrrttmif.— -'On 
the kiHng-point of oxygen, air, nitrogen, and the oxide of car- 
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bon under atmospheric pressure, by M. S. Wroblewski,— -On a 
metallic radical, by M. P. Schutzenl>crger. — Determination of 
the densities of the vapours of the chloride of glucinium, by 
MM. L. F. Nilson and Otto Pettersson. — On the neutral molyb- 
date of didymium, and on the equivalence of didymium, byM. Alph. 
Cossa. — On the curves of solubility of salts, by M. A. Etanl. — 
On the bark of Xanihoxylum caribaum^ Lk., a.s a febrifuge, l)y 
MM. Heckel and Fr. SchlagdcnhaufTen. — On the application 
of the digester for the destruction of microbes in liquids, by M. 
L. Heydenreich, — On some siliceous spicules of living sponges 
obtained from the dredgings executed during the last expedition 
of the Talismatft by M. J. Thoulct. — On the generic relations 
of OrbuHna nmvet^sa with (ilobigerina, two illustration^, by M. 
C. Schlumbergcr. From the comparative study of these organisms 
the author infers that the dimorphism of the Foraminifera is an 
initial character resulting from two original forms. — On the action 
of heat on the phenomena of vegetation ; ( i ) on the development 
and direction of the roots ; (2) on the heliotropism of certain 
plants, by M. A. Barthelemy. — On marine and fresh-water de- 
posits considered from the economical standpoint, according as 
they are or are not sulphuretted ; alluvia f)f the Durance, by M. 
Dieulafait. — New report on the diamantiferous deposit at* Gr&o 
Moffol, province of Minas Gcracs, Brazil, by M. Gorceix. — On 
the^nes of the head of the Simoedosaurions, and on the various 
species of this extinct reptile found in the Cemay formations in 
the Rheims district, by M. V. L^emoine.— -Note on the crepus- 
cular phenomena observed at the Imperial Observatory of Rio 
de Janeiro during the winter months 01 1883-84, by M. L. Cruls. 
— Note on the scientific mission to Cape Horn 1882-83 in con- 
nection with the question of the periodicity of barometric 
oscillations, by M. Ch. V. Zenger. 

Berlin 

Physical Society, March 21. — Dr. Frblich spoke of some 
modifications of Wheatstone’s bridge which had been applied to | 
the measurement of the electric resistance of galvanic elements 
and batteries. Wheatstone’s bridge consisted, as was known, 
of a wire quadrilateral and two wire diagonals. Of the two 
diagonals one contained a battery of constant electromotive 
force, the other the galvanometer. In these circumstances 
the resistance.s of the four lateral wires showed the proportion 
Wj ; Wj, = Wj ; W4. For the purpose of measuring the resist- 
ance in a galvanic batteiy, the arrangement was so far empiri- 
cally changed that the battery to be measured was insertea in 
one of the lateral wires. A second empirical method consisted in 
inserting the galvanometer into one diagonal wire and interrupting 
the second ; the battery to be measured was placed in a lateral 
wire. Dr. Frolich showed that both arrangements were only 
modifications of Wheatstone’s bridge. The way in which these 
modifications originated might be conceived by supposing that 
the bridge was formed of corts, and that the angles of the square 
were successively shifted ; the proportion which applied to 
Wheatstone’s bridge would still hold in the new case. Dr. 
Frcilich laid down a general law applicable to all individu^ 
cases. If in a Wheatstone bridge an element be inserted into 
each wire, while one diagonal wire contained the galvanometer, 
and the other was interrupted, if, moreover, on opening this 
wire, the electromotive force in the other diagond remained 
unchanged, then the proportion above stated between the resist- 
ances of the lateral wires would still hold. Whether this general 
law included such a case as could be applied practicafly and 
with certainty to the measurement of the resistance of elements 
must be determined by experience. — Dr. Frolich then gave 
a report on the continuation of his measurements of solar 
tem^rature. At a former sitting he communicated the measure- 
ments he had made during the previous year. These measure- 
ments yielded an almost equal result on June 29 and July i, an 
increase of solar heat of 6 per cent, over this last estimate on 
August 14, and a value pretty nearly equal to that of July i in 
the middle of October. Since then doubts had been expressed 
as to whether the calculated increase of solar heat in August 
corresponded with the fact, seeing that the amount of the ditter- 
ence was not so much greater than might be accounted for by 
assuming an error, not easily avoided, in an observation. In 
opposition to this consideration. Dr. Frolich contended that, even 
it It were daimed that the difference would have to be three 
times greater than any error in observation which might probably 
oc<mr, the increase in August had such a high degree of proba- 
bility in its favour that one might bet 22i to I for its accuracy. 

All doubt, however, on the matter was completely removed by | 


two measurements Dr, Frolich made on February 19 and Mard 
17. Both measurements yielded pretty nearly equal values 0 
solar heat, and one was 15 per cent, higher than the estimate o 
the middle of October last year. In this case the probable erro: 
was surpassed eight times. Dr. Frolich was of opinion that th« 
increase of solar heat in August was connected with an assumed 
formation of sunspots, and .seeing that the spots were bound up 
with the magnetism of the earth he made inquiries with a view 
to ascertaining the slate of the terrestrial magnetism at that 
time. From the average of the reports collected by him he 
found that in correspondence with the increased solar heat in the 
middle of August there was a diminution of the earth’s magnet- 
ism. — At the close Dr. I rolich produced a large lump of mag- 
nesium as the product of an electrolytic industry. The piece 
was wrought in a factory according to a patented method b^ed 
essentially on the melting of chloride of magnesium, and decom- 
posing it in the melted state by an electric current. 

Vienna 

Imperial Academy of .Sciences, March 20.— L. Martin, 
on the polydimcnsional argument. — R. von Drasche, on some 
new and less-known cx-E-uropean Ascidia, — T. Latschen- 
berger, on testing and determining ammonia in animal fluids. — W. 
Fossek, synthesis of dyad alcohols by action of alcoholic potash 
on aldehydes. — On the action of phosphorus trichloride on 
aldehyde, by the same. — F. Wiesner, on geotropic curvature 
of roots. — F. W. Dafert, -synthesis of glycuronic acid from man- 
nite (sealed packet). — K. Olszewski, determination of density 
and of coefficient of expansion of liquid oxygen. — Determination 
of the temperature of solidification of some gases and liquids, by 
the same. 

-April 3. — A. Adamkiewicz, preliminary communication on new 
slainings of the spinal cord, part ii. ; results obtained by staining the 
diseased spinal cord with saiTronine. — M. Loewit, contributions to 
theoiy of blood-coagulation, part i, ; on the coagulating power of the 
blood-disks. — A. Lustig, contributions to development of gustatory 
buds. — T. V. Tanowski, on direct substitution-products of azo- 
benzene and on an asymmetrical trinitroazobenzene. — E. Witlazil, 
on polymorphism of Chtctophorm populiy L.— M. Strainsky, on 
tides and their reaction on tlie configuration of the earth’s sur- 
face. — R. Benedikt and K. Ilazura, on morin. — R, Benedikt 
and P. Julius, on dircsorcin and diresorcinphthaline. — K. 
Hazura and P. Julius, on resorcin-ether.— P, Julius, on a new 
reaction of benzidine. 
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A PLEA FOR A NATIONAL MARINE 
ZOOLOGICAL SURVEY 

W HILST the influential meeting recently held at the 
Royal Society, for the purpose of founding a 
Society for the Biological Investigation of the British 
Coast, is still in the minds of naturalists, the present 
occasion is a fitting opportunity for the expression of 
opinions respecting the scope and aims of such an under- 
taking, as well as to suggest in what way zoological inves- 
tigation in general may be more systematically directed 
than has hitherto been the case in this countr>\ 

The primary object of the newly-formed Society, as 
indicated in the resolutions passed at the preliminary 
meeting, is the establishment of a zoological station. 
This of itself is an important step in the right direction ; 
and though much will depend on the thorough organisa- 
tion and efficient management of the station, the hearty 
thanks of naturalists are already due to Prof. Ray 
Lankester for the energy and perseverance with which he 
has brought this desideratum within possible attainment. 
The establishment of a zoological station, however, or 
even of a number of stations at different parts of our sea- 
board, is not the only thing wanted. Neither should the 
maintenance of a single biological laboratory be the only 
aim of such a Society as the one proposed. Indeed it 
may be seriously questioned whether a Society is the 
best, or even a necessary, piece of machinery for the 
maintenance of a zoologic^ station at all, excepting solely 
as a subscribing body, and even in this capacity its 
efficiency may prove inadequate. It is therefore to be 
hoped that the new Society^ will realise that there are 
broader and more extensive claims which zoology has a 
right to make in a country so peculiarly placed as Britain. 

Few will deny that, notwithstanding the impetus given 
to the study of zoology during the last quarter of a cen- 
tury by the theory of evolution and the revelations of 
embryology, this branch of science appears in many re- 
spects to have been more backward than several of the 
kindred sister sciences in revising methods of investiga- 
tion in accordance with the spirit of the age. Biology 
and morphology have of course made advances whose 
importance cannot be over-estimated ; but it would seem 
that Zoology— in the wider sense— might well take a leaf 
out of the book of her much younger sister. Geology. Years 
ago, quite in the infancy of that science, national geology 
was placed upon a systematic basis by the establishment 
of the Geological Survey. The reason of that step is 
perhaps not far to seek. It stood mainly upon utilitarian 
grounds. The geologist was able to show that a know- 
ledge of his science directly concerned the mineral wealth 
of the country, and that he offered as as it were the key 
to the then secret storehouses of coal, ores, and water, 
which were unmistakable synonymous terms for national 
wealth, advancement, and prosperity. It is quite unneces- 
sary in the present place to do more than refer incident- 
ally to the admirable manner in which the Geological 
Survey has ^fiUed, and is still fulfilling, the purpose of its 
being. While constantly keeping in view the industrial 
applications of geology, it has at the same time never lost 
VOL. XXX.— No. 758 


sight of the strictly scientifle problems which the geologi- 
cal structure of the country presents in such abundance. 
Its success in both these departments may well point the 
argument that the zoologist has an equal share, and an 
equal power to assist, in the nation’s welfare, besides 
possessing his own ample domain in science. 

The insular position of this countr>' naturally causes 
the sea fisheries and all that pertains thereto to be an 
important factor from a national and pecuniar>' point of 
view. The food, the habitat, the cultivation, the develop- 
ment, the enemies, and the diseases of fish all lie w^ithin the 
province of the zoologist ; and it is to him alone that we 
can come for information on these questions, whereon the 
prosperity of our national fisheries depends, just as it is 
to the geologist that w'e go for direction as to the acquire- 
ment of the coal and ores that lie treasured beneath our 
feet, or as to the sources and quality of the w'ater required 
for the supply of towns. On these grounds national 
marine zoology may claim an equally s> steinatic method 
of investigation and an equal recognition as an important 
handmaiden to national wealth. Patriotism, as w'ell as 
the desire for the advancement of human knowledge, would 
therefore urge with all possible earnestness the establish- 
ment of a national Marine Zoological and Physical Sur- 
vey, whereby the fauna and the conditions of every portion 
of our coast should be carefully investigated. Apart from 
the unquestionable advantages that would thus be afforded 
to our fisheries, it is not too much to promise that by this 
means a greater amount of light would be throwm upon 
the life-histories of marine organisms, upon the variations 
of species, and the conditions upon which these depend, 
together with the solution of a greater number of im- 
portant zoological problems than we could otherwise ever 
hope to attain. From a geological point of view, also, it 
is most desirable to have a better knowledge of the de- 
posits now forming around our coasts. Other countries 
have already recognised these claims, and the fruition of 
their foresight is too well known to naturalists to need 
recapitulation here. 

Such a scheme as the present naturally demands 
national encouragement and Government support. Many 
will of course say that the British Government is too much 
hampered and proverbially backward in assisting’ scien- 
tific projects to undertake what is here briefly indicated. 
May not, however, the want of success in obtaining assist- 
ance from Government be found to lie too frequently in 
the imperfect and partial manner in which application is 
made? Ministers and members of Government are too 
frequently “ asked " in a private, unofficial manner 
whether support might probably be obtained for such-and- 
such an object ; and should this happen to be one with 
which they are little conversant, it is only natural that the 
answer should frequently be unsatisfactory. 

The establishment of a systematic and permanent 
Zoological Survey has, from its direct relation with a great 
national source of wealth, apart from its equally important 
scientific bearings, a logical claim which cannot be gain- 
said ; and it is scarcely to be supposed that a properly 
organised application would fail to be favourably received 
by the Government. In the event, however, of the prayer 
of such an application being rejected, the onus of neglect- 
ing an important British industry would obviously then 
rest on the' shoulders of the Government; and scientific 
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mtxi would at least have done their duty in urging its 
claims and pointing out whereby it might be protected 
and augmented. It unfortunately happens that up to the 
present time scientific men have brought no definite 
scheme or proposition of this kind directly before Govern- 
ment ; and the onus of neglect may consequently in a 
certain sense be said to rest now at their door. 

The honour of removing this responsibility lies directly 
within the scope of the newly-formed Society for Bio- 
logical Investigation ; for naturally no other body of men 
could more readily put themselves into comnumication 
with the various kindred societies throughout the kingdom, 
and thus obtain a unison of \'icws upon this important 
subject. The next step would be to elect an influential 
representative deputation from the .Society to wait upon 
the Prime Minister for the })urf)ose of urging the appoint- 
ment of a Parliamentary Commission to inquire exhaust- 
ively into the various subjects pertaining to a Zoological 
Survey, 


rJ/£ ELECTRICAL CONGRESS OF PARIS, 1884 

T he first Congress of 1881 has borne good fruit. It 
has not only brought about an approchement between 
electricians of all countries, but it has led to the adoption 
of an international system of measurement which will be 
in universal use. It is satisfactor)^ to find that there are 
questions which can be amicalfly settled internationally. 
The Congress was divided into three Commissions which 
dealt with (i) electrical units, (2) atmospheric electricity 
and earth-currents, (3) standard of light. 'I'hc first Commis- 
sion virtually dealt with the length of a column of mercury 
of one square millimetre section which represented the 
ohm— it ha^'ing been decided at the Congress of 1881 that 
this should be the unit of resistance. Many physicists 
had been working on this in different countries and on 
different methods. M. Mascart grouped the results in 


the following useful table 

Methods Experimenters 


1. B.A. 

2. Weber (I.) ... 

3. Kirchhoff 

4 

5 

6. Lorenz 

7. Weber (II.) ... 

8. Heat 


IJriiish Association 
Rayleigh- Schuster 
Rayleigh (18S2) 

H. Weber 
Kohlrausch 
■I Wiedemann 

( Mascart 

i F. Weber 

1 Rowland 

J Glazebrook 

f Mascart 

Roiti 

Fr. Weber 
Lorenz (first) ... 

Rayleigh 

) I^nz 

( Lorenz (second) 

Dorn 

Fr. Weber 

Wild 

Bailie 

Joule 


Column of 
Mercury in 
Centimetres 

104- 83 
106 -oo 
106-27 
io6-i6 

105- 81 

.. 106-19 

.. 106-33 

105- 02 

.. 10579 

106- 29 

.. 106-33 

.. 105-9 
.. 105*33 

.. 107-X 
.. 106*24 

.. 106-13 

106-19 
.. 105-46 

105-26 
105*68 
... 105-37 
.. 106*22 


From this it appears that the figures obtained by the 
different methods were — 


B.A 



. ... 106*21 

Weber’s I. ... 

... ... ■ 

. ... 106-14 

Kirchhoff ’s . . . 


. 105-93 

Lorenz 


. ... 106*19 

Weber’s II. 


. ... 105*47 

Joule 



. ... 106*22 


The mean of which was 106-02, but 106 was taken as a 
round figure sufficiently near the truth for all practical 
and useful purposes. Hence the Congress decided that 
“ the legal ohm should be the resistance of a column oi 
mercury of one square millimetre section and of 106 cm. 
of length at the temperature of freezing,” and a resolu- 
tion was passed desiring the French Government to 
transmit this resolution to the different Governments, with 
a view of making its adoption international. It was de- 
cided that primary standards should be constructed in 
mercury, but that secondary coils should be made of solid 
alloys, which should be frequently compared among them- 
selves and with the primary standard. 

It was resolved that the anip6re should be exactly 
JO*' C.G..S. electromagnetic unit of current, and that the 
volt should be the electromotive force which maintained an 
ampere in a conductor whose resistance was the new ohm. 

We can now congratulate ourselves upon having a 
scientific system of electrical units independent of any 
particular instruments or of any particular process. It 
is not absolutely exact. That is, the new ohm is not 
10'^ e.G.S. units, but it is the nearest approach to it that 
can be practically attained. It will probably be known 
as the Congress ohm, to distinguish it from the true ohm 
(lo’* e.G.S.) or the B.A. ohm of 1864. 

One subject of regret is that Prof. Rowland's measure- 
ments in Baltimore are not completed, and will probably 
not be ready before the end of the year. The United 
States Congress voted a large sum of money to enable 
this to be done. He is using a Plants secondary battery 
and employing three methods, viz. Kirchhoff ^s, Joule^s, and 
Lorenz’s. His well-known experimental skill has given 
much interest to this investigation of Rowland’s. 

The second Commission dealt with atmospheric elec- 
tricity and earth-currents, apd recommended that it was 
desirable to send each year to the Bureau International 
des Administrations TdKfgraphiques in Beme the reports 
that were collected in the different countries, so that they 
might be distributed to the different Governments. 

The third Commission dealt with the standard of light, 
and it was decided, not without considerable opposition, 
that the unit for each simple light should be the quantity 
of light of the same kind emitted in a normal direction 
by a square centimetre of surface of fused platinum at 
the temperature of solidification, and that the practical 
unit of white light should be the total quantity of light 
emitted normally by the same source. This is a very 
unsatisfactor>- standard. It was accepted because there 
was virtually none other before. But it was obtained by 
only one observer (M. Violle) ; it is not portable ; it is 
not even reproducible except at great expense, and it is 
so eminently impracticable that it is scarcely likely to be 
generally adopted. It is to be regretted that the British 
Association Committee on a Standard of White Light 
has not yet finished its work, but we may hope that at 
Montreal Capt. Abney will be able to give some results 
which will give us a better and more practical standard. 

There was a universal consensus of opinion that the 
Congress had faithfully and earnestly done its work, and 
that the success of its labours and the rapidity of its 
action was due to the energy and ability of M. Cocheiy , 
th 4 liilimster of Posts and Telegraphs. Our English 
representatives were Sir William Thomson, Capt. Abney, 
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Prof, Carey Foster, Prof. Hughes, Prof, Fleeming-Jenkin, 
Mr. Graves, and Mr. Preece. The full text of the resolu- 
tions is as follows ; — 

“ I. Electric Units, strictly so called. First Resolution : 
The legal ohm is the resistance of a column of mercuiy^ of 
a square millimetre cross-section and 106 centimetres in 
length at the temperature of melting ice. Second Resolu- 
tion ; The Conference expresses the wish that the French 
Government should transmit this resolution to the dif- 
ferent States, and recommend an international adoption 
of it. Third Resolution : The Conference recommends 
the construction of primary standards in mercur>' con- 
formable to the resolution previously adopted, and the 
concurrent employment of scales of secondaiy* resistances 
in solid alloys which shall be frequently compared 
amongst one another and with the primary standard. 
Fourth Resolution : The ampere is the current the abso- 
lute value of which is ten to the power minus one in 
electro-magnetic units. Fifth Resolution ; The volt is the 
electromotive force which maintains a current of one 
ampere in a conductor the resistance of which is one legal 
ohm. 

“II. Earth'Currents and I Je^htnin oils. First Reso- 
lution: It is to be desired that the results of observations 
collected by the various administrations be sent each year 
to the International Hureau of Telegraph Administration 
at Berne, which will make a digest of them and communi- 
cate it to the various Governments. Second Resolution : 
The Conference expresses the wish that observations of 
earth-currents be pursued in all countries. 

“III. Standard of Li(fkt. Resolution : The unit of each 
kind of simple light is the quantity of light of the same 
kind emitted in a normal direction by a square centimetre 
of surface of molten platinuin at the temperature of 
solidification. The practical uni^ of white light is the 
quantity of light emitted normally by the same source.” 


DE. JOULE^S SCIENTIFIC PAPERS 
The Scientific Papers of fames Prescott Joule, D.C.L,, 
LED,, F,R,S., &*c. (London : Published by the 
Physical Society, 1884.) 

O UR benefactors are oftentimes unrecognised ! The 
writer of the present notice of our latest ac- 
quisition in scientific literature, takes credit to himself 
for having been the first to propose to Sir William 
Thomson the reprinting of his original papers. Seized 
with a great desire to possess those invaluable electro- 
static papers, which, in 1867, could only be read in the | 
original by those who were fortunate enough to have 
access to the Cambridge and Dublin Mathematical 
Journal, he urged that there must be many others by 
whom a reprint would be gladly welcomed. Thus was 
originated the reprint of the “ Electrostatics and Mag- 
netism.” 

The initiative being taken, we have now a second scries 
from Sir William Thomson — part published, part in pro- 
gress — intended to include all his mathematical and 
physical papers. Prof. Stokes also, under the influence 
of pressure and good example, has produced the first half 
of a reprint of his classical papers. Abroad we have col- 
lections of the papers of Prof, von Helmholtz and Prof. 
Kirchoff. Last at the present moment, but far from the 


least in importance or in general iiuerca;, wj luve the 
first volume of republished papers by Mr. Joule. 

But what a debt of gratitude we owe to the Physical 
Society for its publishing enterprise—first for the publica- 
tion of Prof. Everett's “ Illustrations of the C.G.S. System,” 
a book which has been helpful to every student of physical 
science ; then for its graceful tribute to the memory of 
Wheatstone ; and now for this fresh and most happy 
undertaking. 

Before looking at the papers themselves, let us unburden 
ourselves of one or two remarks. The form of the book 
is admirable. The printing and the diagrams are all that 
can be desired. The accuracy of the author of the papers, 
who has personally undertaken the editing, appears in 
that there is scarcely a misprint to be found in the 650 
pages. One serious want, and one only, we have felt, 
and it is this. Throughout the book there are many back 
references to previous papers. These references are 
given in footnotes exactly as they were given in the 
original papers, thus, Phil, Mag,, ser. 3, vol. xiii. p. 268. 
But what the reader of the book wants, nay absolutely 
requires, is the reference to the page of the reprint itself 
where the passage alluded to is to be found. May we be 
allowed to suggest this as an improvement for the second 
volume now promised ? 

To come to the papers themselves, almost one hundred 
in number. There is a considerable number of unconnected 
papers on a great variety of subjects, several on meteoro- 
logical phenomena, six or eiglit on new instruments or 
modifications of instruments, a mercurial pump, an 
improved barometer, a new dip circle, a current meter, 
&c., in addition to his tangent galvanometer, and one or 
two others to which we will immediately refer more parti- 
cularly ; then we have a paper on utilisation of sewage ; a 
note on the prevalence of hydrophobia ; improvements in 
the common kite, &c. : all of considerable value. For the 
most part, however, the papers are on two or three classes 
of subjects very closely connected, and these are of super- 
lative interest, containing, as they do, the germs, or rather 
affording the foundation, of the modern theory of energy. 

Mr. Joule’s papers are remarkable in form as well as in 
substance. Of mathematics there is scarcely a line ; but 
what clearness, and depth, and penetration into the 
hidden things of Nature ! Thus their interest is general 
to an unusual degree. To those who shun the labour of 
arriving at results by “chasing the p” through mazes of 
equations they are the perfection of clear exposition of 
fundamental principles. The mathematician, on the 
other hand, finds in them a model of concise expression, 
and results of experimental investigation stated in a form 
ready and convenient for being represented in mathe- 
matical symbols. 

It is impossible within the limits to which these lines 
are necessarily confined to notice exhaustively the investi- 
gations themselves, or even the results arrived at. We 
must content ourselves with a brief reference to some of 
the most important. 

The first subject which seems to have attracted the 
attention of Mr. Joule was that of magnetism and the 
electro-magnetic engine. His earliest papers are taken 
up with the description of novel forms of the electro- 
magnetic engine, and of experiments in this connection. 
In a very early paper he investigates the laws relating to 
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what is now commonly spoken of as the electro-^ 
motive force of a motor. In connection with these re- 
searches Mr. Joule obtained valuable results with regard 
tbihe construction and the efficiency of various forms of 
^i^etS| both permanent magnets and electro-magnets, 
lie was led also to improvements in the galvano- 
na^a^ich, in the form of the tangent galvanometer, 
t^^li^ierwaMs perfected. 

^t%ese experiments led naturally to investigations on 
ihe connection between heat, electricity, and mechanical 
energy, and to a comparison between electricity obtained 
fi;om ^emic^ action and that obtained from magneto- 
electric machines, and also to an examination into the 
heat given out during electrolysis. 

A paper of March 1841, on the heat evolved by metallic 
conductors of electricity and in the cells of a battery 
during electrolysis, is of special interest. It is here that 
the law is first announced that the heat developed by a 
current of electricity, whether through a metallic con- 
ductor or in an electrolytic cell, is proportional to the 
resistance and to the square of the current. It is proved 
that the whole heat generated by a voltaic battery is pro- 
portional to the chemical action which goes on in each cell 
of the battery multiplied by the whole ** intensity or 
electromotive force ; and the localities at which the 
several portions of the heat developed in a compound 
circuit, are clearly distinguished, and the quantities of 
heat developed in each part are determined. 

In this paper improvements in the galvanometer are 
referred to. A degree of electricity,*’ or unit-current, 
is defined as ‘Uhe quantity of current electricity which is 
able to electrolyse a chemical equivalent expressed in 
grains in one hour of time.** Hence the results in this 
paper, and in many others which follow and in which 
the same degree is used, are now easily reducible to abso- 
lute measure. His degree was somewhat less than two 
amperes, or onc-fifth of the absolute C.G.S, unit. In this 
paper also he defines his first unit of resistance — a wire 
of copper ten feet long and 0*024 of an inch in diameter 
(about No. 23 B.W.G.) ; and it is curious and somewhat 
amusing to find that the copper wire which Joule used 
for this unit must have been preternaturally bad/ If 
the wire had been of conductivity *’ copper, such as is 
now universally insisted on, the resistance would have 
been 0*167 ohm. An easy calculation from Joule’s re- 
sults shows that the resistance must have been at least 
one-half more ! It was not until the manufacture of the 
1858 Atlantic cable was in progress that it was^found 
that variations, not previously dreamed of as possible, 
were commonly to be met with in the conductivity of 
oopper wire. 

A most interesting paper on the electric origin of the 
heat of combustion, also in 1841, naturally follows that 
just referred to. It is in this paper that Joule determines 
the electromotive force necessary to decompose water. He 
finds it to be 2*8 of Smee’s elements, and then proceeds 
to similar determinations for various chemical compounds 
used as electrolytes. 

Space fails altogether for mentioning the multitude of 
interesting results, then perfectly unknown, which Joule 
brings out in these early papers. Many of them have 
played important parts in guiding and in assisting other 
investigators. We find tests recorded as to permanency 


of resistance coils. We have investigations of the resist- 
ance of electrodes of various materials in various electro- 
lytic cells. Joule’s early (1841 to 1844) determinations 
enabled Sir William Thomson in 1851 to calculate in 
absolute measure the electromotive force of a Daniell’s 
cell. He found it to be 2,507,100 British absolute units or 
1*0739 volt ! It is. doubtful whether we are assured of a 
better result at the present day. 

We must notice next the series of papers containing 
Joule’s researches on the dynamical equivalent of heat, 
unquestionably the most important of all his investiga- 
tions. The complete and successful prosecution of 
this investigation belongs to Joule, and to Joule alone. 
The methods are his ; the carrying out of the experiments 
is his. The result will ever be known under the honoured 
name of “Joule’s equivalent.” 

It is interesting to notice the first germ of the idea, and 
to be enabled to follow, from its commencement to its 
conclusion, the series of experiments which gradually 
brought out the result with which we are now so well 
satisfied. 

In a paper dated January 24, 1843, we find the first 
mention of the idea as follows : — 

“The magnetic electrical machine enables us to con- 
vert mechanical powers into heat bv means of the electric 
currents which are induced by it. And I have little doubt 
that, by interposing an electro-magnetic engine in the 
circuit of a battery, a diminution of the heat evolved per 
equivalent of chemical change would be the consequence, 
and this in proportion to the mechanical power obtained.’* 

A note dated February 18, 1843, is as follows : — 

“ I am preparing for experiments to test the accuracy 
of this proposition.” 

The results of the experijnents alluded to in the note 
just quoted were given to the British Association at its 
meeting at Cork, in a piper read on August 21, 1843, “ On 
the Calorific Effects of Magnetic Electricity, and on the 
Mechanical Value of Heat.” The experiments were 
made by rotating “ an electro-magnet immersed in a vessel 
containing watei between the poles of a powerful magnet, 
to measure the electricity thence arising by an accurate 
galvanometer, and to ascertain the caloric effect of the 
coil of the electro-magnet by the change of temperature 
in the water surrounding it.” 

Permanent steel magnets were first employed for pro- 
ducing the magnetic field, and afterwards a huge sta- 
tionary electro-magnet was used for this purpose. The 
writer of the present notice well remembers the interest 
with which this great rough magnet and its accompani- 
ments were viewed, by some of the foreigners who visited 
the Loan Collection of Scientific Apparatus at South 
Kensington in 1877. 

Joule’s conclusion, given to the British Association at 
this time was that the mechanical equivalent of a water 
pound-degree Fahrenheit of heat w'as 838 foot-pounds of 
work. In a postscript to this paper, of date August 1843, 
he says : — 

“I have lately proved experimentally that heat is 
evolved by the passage of water through narrow tubes. 
My apparatus consisted of a piston perforated by a 
of small holes working in a cylindrical glass jar 
emnming about 7 lbs. of water. I thus obtained one 
degree of heat per pound of water from a mechanical 
force capable of raising about 770 lbs. to the heigh of 
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one foot^ a result which will be allowed to be very 
strongly confirmatory of our previous deductions.*' 

In 1844 we have a paper communicated to the Royal 
Society on Changes of Temperature produced by the 
Rarefaction and Condensation of Air.'* This paper was 
not accepted by the Royal Society for its Transactions, 
and the Philosophical M[agazine had the honour of pub- 
lishing it 1 In i845i A paper read before the British 
Associatitm, he desoribes experiments made by stirring 
water with a ''sort of padcUe-wheri" in a "can of peculiar 
construction;” and in 1846 this was followed by an 
important paper on "Heat disengaged in Chemical 
Combinations.*' 

It waS) however, in 1849 that his celebrated paper " On 
the Mechanical Equivalent of Heat ” was communicated 
by Faraday to the Royal Society. This was the first of 
Joule's papers which was communicated to and not 
rejected by the Royal Society, and it was rewarded by a 
Royal Medal ! In this paper he describes experiments 
(i) on friction of water; (2) (3) friction of mercury, two 
scries of experiments; (4) (5) friction of cast-iron, two 
series. From all these he concludes : — 

" (i) That the quantity of heat produced by the friction of 
bodies, whether solid or liquid, is always proportional to 
the quantity of force expended j and 

“ (2) That the quantity of heat capable of increasing the 
temperature of a pound of water {weighed in vacuo and 
taken at between 55® and 6o°] by i® requires for its 
evolution the expenditure of a mechanical force represented 
by the fall of -jy 2 lbs. through the space of one foot.'^ 

In 1867 a report was communicatei to the British 
Association through the Committee on Standards of 
Electrical Resistance, containing the results of fresh 
experiments on the dynamical equivalent of heat. Finally, 
at the desire of this Committee, and aided by funds 
placed at his disposal by the British Association, Mr. 
Joule undertook a complete redetermination. This was 
commenced in 1870, and his report was given in 1878. 
Here is his conclusion, stated in the last two sentences 
of the present volume : — 

"The equivalent at the sea-level and the latitude of 
Greenwich will therefore be 773'492 foot-pounds, defining 
the unit of heat to be that which a pound of water, 
weighed by brass weights when the barometer stands at 
30 inches receives in passing from 60® to 61° F. With 
water weighed in vacuo the equivalent is finally reduced 
to 772'SS* 

It is impossible for us to do more here than mention some 
of the other papers contained in this volume. Perhaps 
among those which are of highest importance we should 
refer first to a short piper " On the Theoretical Velocity 
of Sound,” in which outstanding difficulties are cleared 
up, and deductions as to the true relation between the 
specific heat of air, volume constant, and the specific heat, 
pressure constant, are brought forward. We have also 
important experiments on " Some Amalgams,” in which 
their made of productio.a and characteristics are dealt 
with. A paper " On Surface Condensation of Steam ” was 
largely conducive to the great improvement which the 
substitution of this method, for condensation by injection, 
has realised in the condensing engine of the present day. 

In connection with his very earliest work Joule gave 
special attention to the construction of thermometers. 
He was the first to produ:e accurate thermometers in 


England, as Regnault did, just about the same time, in 
France. Joule's thermometers were made for him by 
Mr. Dancer of Manchester. In 1867 we have a paper 
"On the Alteration of the Freezing-Point,” giving the re- 
sults of the observations of five and-twenty years on this 
curious phenomenon. In the present volume the paper 
is supplemented by observations carried down to Decem- 
ber 1882. 

We mention, lastly, his papers describing experiments 
t>tMt the brittleness supposed to be imparted to iron 
castings by frost— experiments which, so fur as they go, 
negative altogether the popular idea on the subject ; and 
with this mention we must take our leave of the volume, 
expressing once more our deep appreciation of its value, 
and earnestly hoping for the speedy appearance of its 
promised companion. 

LETTERS TO THE EDITOR 

[ Tht Editor does not hold kimstlf responsible for opinions expressed 
by his correspondents. Neither can he unaertake to return, 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of comh.unieations containing interesting and novel facts.'] 

Long or Short Fractions for Great Natural and 
National Standards — Barth’s Axis of Rotation 

In the two last numbers of the American School of Mines 
Quarterly Journal the learned President Barnard of Columbia 
College, New York, has involuntarily opened a question of far 
wider interest than the ])articular one with which he set out. 
For on his j)age 120 there stands llic following remarkable 
I statement : — 

“Tlic length of the polar axis of the cartl) is a quantity which 
may with strict triiili l)e pronounce<l to f)o, uj) to tins time, 
absolutely unknr)wn.” 

Now if that really l)c the pe«>i)les of every civilised country 
on the face of the earth, who ha\e been ta.xed during the last 
hundred years to the extent of millions and inilli(»ns for the sup- 
port of inagnilicent arc-of-the*nieridian measuring establishments, 
have some right in ecaninon sense to rise with rev«»luli«»nary wrath, 
and demand how those enormous sums of their money, given to 
<Ictennine the size and shape of the earth, have l)ecn cxj)ende<l. 
And when shall \vc know the far greater distance of the sun ! 

But the statement can only be true on some i)rivate interpreta- 
tion which is needless to inquire into; for when we take the 
various lengths of the earth’s axis of rotation as determined in 
modem times, and collected by President Barnard himself from 
very diverse sources indeed, we find them all to Ije coincident to 
four places of figures at least. And considering that for some 
other most important natural standards the world is apparently 
content with a certainty of two places of figures only, the officers 
of the several trigonometrical establishments of all the countries 
of Christendom deserve high praise, rather than blame, for the 
results they have succeeded in bringing out. 

The mean of their last five measurements, as given by 
President Barnard for the polar axis of the earth, is 
500,492,732*8 British inches, 

,he ten-millionth part of which is evidently 

50*04927328 British inches ; 

hough he has chosen to bring it out as a very difi'erent quantity 
indeed, viz. 49*273 British inches. 

But the rather important point now to be discussed is, whether 
-n practical use as a standard of measure, either on paper or for 
mechanical work, we should attempt to realise that long fraction ; 
or be content with the 

50*05 British inche.s, 

at which, as quoted by the President, I had years ago ventured 
;o assume the said ten-millionth of the earth’s axis of rotation. 

In place of merely, and perhaps vainly, theorising on the mb- 



^egory’8 reformation of the calendar, by introducing 
tlie former (or something like it) in place of the latter quantity, 
etnaed sufficient disturbance to all the ordinary affairs oi men m 
erery nation when it was first adopted ; and has some arguments 
which may be alleged in its favour still. 

But if 1 read aright a recent tract by so consummate a physi- 
cal astronomer as Prof. Simon Newcomb, he holds that the 
Gregorian alteration has done so much more harm than good, 
being quite a needless refinement, and is so totally unsuitable to 
'calcmations in physical astronomy, compared with the Julian 
year, that civilised nations should, and presently will, return to 
tlxat year and reckoning, or “ Old Style,” — leaving a few 
curious^ computers, whom it may concern, to prepare tables of 
corrections where they are absolutely required lor their own 
abstruse and recondite purposes. C. Piazzi-Smyth 

15, Royal Terrace, Edinburgh, April 26 


The Ancestor of the Dipper {Citiclus) 

In Nature for A])ril 3 (vol. xxix. ]). 524) the Duke of Argyll 
desires Mr. Romanes to prove “that the dipper once had an 
ancestor which began to dive in water, &c.” The Duke well 
knows that such anccsti y cannot be exhii)ite<l, but seems unaware 
that there arc oilier lafii birds that are divtrs besides the dipper 
( Cinclns), 1 have often seen the winter wren dart or dive through 
a sheet of water, and remain in the <latn]) and dripping space 
behind the little cascade. The water-thrushes {Sciums^ sp.) all 
wade in water, and often, seeing minute mollusca on flic bottom 
of the stream, plunge both head and neck beneath the surface ; 
so that, often for several seconds, a large part of the body is 
submerged. Now, these birds, like the winter wren, still have 
the plumage “pervious to water, and so arc liable to he drenched 
and sodden ” ; but they have also the faculty of giving these 
drenched feathers such a goo<l shaking, that flight is praclic.able 
a moment after leaving the water. Swcdlows, too, are often seen 
flying in and through spniy and thin sheets of falling waters, yet 
with no detriment to their flight power. Certainly the watcr- 
ihriishes or wagtails {Seittnts Indovinauus^ auricapillusy and 
boraemsis) have taken many jireliminary slops towards becoming 
as acjuatic as the dijijier {Cimlus)^ and the winter wren, .and even 
Maryland yeJJow-thront, are n<.»l far behind, 'I'lie Duke can 
scarcely derive any- comfort from the dippers; Mr. Romanes 
can. CiiAs. C. Ahuott 

Trenton, New Jersey, U.S.A., April 18 


Double-storied Houses and Concave Roofs 

In your issue of Janu.iry 31 I notice a review of Mr. Im Thurn’s 
book on the Indians tif (iuiana, in wdiicli attenti<m is called to 
the manner in which a jule dwelling may be coiiverte<l into a 
two-storied house, and I’rof. Moseley’s suggestion that the Swiss 
-ch&let did so originate is quoted, the general impression intended 
being apparently that this, in the majority of cases, is the origin 
of a double-slorlecl dwelling. Now in that portion of the Hima- 
layas lying south of the snowy range, to wdiieh my j>ersonaI 
experience is confined, double-storied houses are almost uni- 
versal, the lower story being used as a cattle-shed, the upj)er as 
a dwelling ; at the level of the floor a platform is carried out 
from the building on one side at least, usually on three, or, if the 
house stands clear of the hillside, on all four sides. The only 
means of access to this platform and the iipiicr story is by a 
ladder or flight of steps — it is difficult to say which it .should be 
called — but it consists of the trunk of a tree split in half on the 
flat surface of which a series of notches are cut to give foothold ; 
this is placed in a sloping position leading to the outside edge of 
the platform, or if, as is often the case, the platform is inclosed 
by boarding, through a hole in the floor. It will be seen that 
this is a principle of constniction such as might easily have 
descended from a pile dwelling, and yet I cannot lielieve that 
this is the case ; my reasons are : (i) there are no lakes in the 
Himalayas in which the habit of buUding on piles could have 
been acquired ; (2) the houses are built of dry stone, strength- 
ened at intervdds by timber frames, these frames being without 
exception horizontal, and built into the wall in courses, sudi a 
Jibing as a vertical post being unknown^ while had the style of 


and even five stories l^hj^ while those of the natives wbo are 
rich enough to aiibrd it build three-storied houses, the ground- 
floor being used for the cattle, the intermediate one as a storeroom, 
and the upper one ^ the dwdling. On the other hand, the Kolis 
or Koltas, an aboriginal race who are as a rule the servants, or 
pi^ctically slaves, of the so-called Brahmin and Rajput land- 
owners, generally inhabit a single-storied cabin, but where these 
Kolis themselves own land and cattle, they, too, have double- 
storied houses. The true origin of this style of building lies, I 
fancy, in the fact that stone or wooden slabs are practic^ly the 
only available roofing material, and the preparing and collecting 
these, not to mention the timbers required, forms a very serious 
part of the labour involved in building a house, and it is conse- 
quently an advantage to make one roof cover both the cattle and 
their owner rather than to undertake the labour and expense 
involved in two separate roofs. 

In this connection there is a point to which I would wish to 
call attention. When first entering the Himalayas I was struck 
by the fact that, wherca.s the roofs of the villagers’ houses were 
made with a single straight slope from ridge to eaves, those of 
the temples were as a rule steeper near the ridge, so as to pre- 
sent a concave outline, and as the ends were usually ornamented 
with dcc]^ weather boards fringed with pendent wooden orna- 
ments, while the corners often had what can best be described 
as a wooden tassel, the aj^pearance of the whole was decidedly 
Chinese ; as 1 worked higher up into the hills, towards the 
region of the deodar, the origin of this construction revealed 
itself. Where deodar is abundant the roofs of the common 
houses, as well as of the temples, are made of split planks the 
whole width of the tree, and from 6 to 8 feet long, the ridge 
being made w'ater-light by a coping cut out of a single deodar- 
tree shaped into a ridge a>)ovc, while in the lower side a V-shaped 
group is cut. If the row of jdanks next the ridge were set at a 
low .angle, it might be clifficiilt to fit this coping ; but when the 
angle of the hloj)e is high, the fitting is easier, and besides the 
beam by its weight gri])s the planks of the oj)posite slopes and 
hohls them together cfleclually without the need of nails, a con- 
sideration of prob.ably far greater weight at the time when this 
melliod ot construction originated than at the present time, 
lints the origin of tlie Iiigh slope near the ridge is explained, but 
to carry this higli slope doWn to the eaves w^oiild necessitate the 
use of an inordinate amount 0/ material, and so the second row 
of jilanks is arranged with n gentle slojie ; in those rare cases 
where the roof is large enough to require three sej^aratc rows of 
planks, the middle t>ne is arranged generally with a slope inter- 
mediate between those of the two marginal ones, and the roof 
assumes a conca\’e form. A.s deodar gets scarce the first roofs in 
which it di.s.apncars are those of the villagers’ houses, and it is 
invariably the lower or gentle slope that is the first to be roofed 
with stone ; then this spreads on to the steeper part of the roof, 
but here the slope ha.s to be lessened or the slates nailed on. 
Where roofing slabs can be obtained, large and w'ell-shaj^ed, the 
latter alternative is adopted, and merely the deodar coping 
remains of the original wooden roof ; as a last stage this too 
disappears, and the ridge i.s made water-tight by carrying the 
slates of one slope over llie edges of those of the other. This 
style of roof, however, only persists where roofing slabs are 
obtained in such abundance and of such size that they can \>e cut 
to the desired shape ; where slates are only procurable of small 
sizes and irregular shaj^es, the concave roof is soon found to be in- 
applicable, the higher slope near the ridge disappears, and the 
roof assumes the form of a single gentle slope, hut in the temples 
the archaic form survives. I have called attention to this con- 
cave outline of roof because a similar concavity of outline in 
Chinese roofs is commonly said to be a sur%dval from the time 
when the ^Chinese dwelt in tents ; this can hardly be the true 
explanation, for, as Fergusson has pointed out, the Tartar tents, 
and those of all nomads with which I am acquainted, have, a 
convex and not concave outline. I do not know whether there 
are in Chinn any trees from which roofing slabs of good quality 
are or could be made, nor have I at present means of access to 
any hy ks by reference to which I could settle this question, but 
if^^pjirbe the case it is more probable that the concave outline 
originated as I have indicated above than in the manner 
suggested hy Fergusson in his book on Eastern architecture. 
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This letifir im alxoidir nm to great kiigflt, hot in conclusion I 
ihotdd like to add a ww 'wotds anent die arooden onmments 
already leferred to. Th^ are nsnally turned in a lathe, and in 
shape are not i^ke the ninei^s of our childhood, but the knob at 
^ top is originally larger in proportion, and continued upwards 
into a tenon ; the knob is then carved away so as to leave two 
interlocking loops, and the tenon is fitted into the weather board. 
At 'the comers of the roof there are often pendent disks of wood 
fringed with these ninepins, so as to form a sort of wooden 
tassel. These would answer well for a rude copy of bells which 
similarly fringe the roofs of the Chinese pagodas, and it is 
possible that there is a direct connection between the two, but in 
any case their association with a concave roof is at least a 
remarkable coincidence. B. D. Oldham 

Camp Matil in the Himalayas, April 9 

The Recent Earthquake 

Since the earthquake of Lisbon in 1755 troubled the waters 
of the fish-pond, called Peerless Pool, in the London City Road, 
it has been a well-known fact that earth-waves had a direct 
influence in producing an alteration in the level of waters inland, 
as well as in producing tidal waves sweeping the coasts. The 
earthquake of Tuesday, April 22, has produced a marked, and, 
so far, permanent, change in the level of underground waters in 
the district most aflected by the shock, but how far this influence 
extended there is not yet evidence to show, for, judging by p.'ist 
experience, it may probably prove th.at springs have increased in 
volume and the underground water-levels have been raised over 
the whole area aflected by the recent sliock, which includes the 
district lying between Broadstairs and Bristol, 165 miles from 
east to west, and from Spilsby If^ Rydc, 170 miles from north to 
south, and possibly beyond it. It will be of especial interest to 
know whellier the We.aldcn area, which, as Mr. Tcqdey has 
pointed out, was free from the more direct influence of the shock, 
experienced any rise in its underground waters. 

At Colchester the water supply is derived from a deep artesian 
well in the chalk, the supply from which has slightly lessened 
during the past few weeks, necessitating the lengthening of the 
suction pipes ; and the necessity of still further lengthening them 
was under discussion, when the Water Committee were agreeably 
surprised to find that the earth- wave of the 22nd had caused an in- 
creased flow of water, and a rise in the water-level of 7 feel, which 
has so far been maintained. • 

Earthquakes were described Ijv Mallet “as the transit 
of a wave of elastic compression.^’ I’his motion at I.angen- 
hoe produced fissures in the gravel walks of the vicar’s 
garden, and at West Mersca opened a fissure a rod in length, 
which for a short time took off the springs which supply the vil- 
lage with very pure water, and when, after an interval, the pools 
in which the water accumulates were again full, it was found to 
be red and thick, and in some of them to be strongly mixed 
with chalk. 

At Bocking the height of the water in Messrs. Courtauld and 
Co.*s well has been taken weekly for some years ; the surface of 
the well is 137*07 feet alK)ve the mean sea-level, and the heights 
given represent the number of inches the w.ater rises above the 
surface ; the results arc very remarkable, the highest previous 
reading being on Easter Monday, 1883, when it was 19 inches. 

The following is the weekly record of the level of water in 
Messrs. S. Courtauld and Co. ’s well, Bocking, Braintree, Essex. 
The observations are made at 6 a.m. on Monday mornings ; no 
water is drawn from the well on Sunday, 


1884 


Inches 

Correspondine period 18S 
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March 31 .. 


... 144 

April 2 

13 

April 7 .. 
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12 
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... 124 
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»» 28 .. 
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30 

16 

M 29 .. 
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May I .. 
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II 3 •• 


... 384 



s .. 


... 42 

May 6 
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The readings being weekly, and the earth-wave ocairring the day 
after the record war taken, unfortunately a week elapsed before 
the remarkable rise was ascertained ; after that the readings were 
taken daily, showing a continued steady rise in level. 


These fiicts tend to show that the recent earth-wave has caused 
the fissures to open, and to permit a freer circulation of water, 
and t^t consequently the “cone of exhaustion ” has been filled 
up i^th water ; and that the onl^ epmple of this efiect so £sr 
receiTed should be from chalky districts is not surprising when it 
is remembered, as Prof. Ansted pointed out, that, though the 
chalk absorbs water freely, it parts with it slowly, the water 
derived from chalk-wells being due more to water travelling in 
the joints and fissures than to the water stored in the chalk itself. 
It would appear probable that when the increased volume of 
water now running off, through the enlarging of the sectional 
area of the fissures, is agam lowered by 'pumping, the old 
artesian gradients will be resumed, and that the present increase 
will be only temporary. 

As Secretary of the Underground Water Committee of the 
British Association, I shall be glad to receive any further infor- 
mation on these phenomena. C. E. De Range 

Museum, Jermyn Street, S.W. 


From recent observations I have concluded th.it the seismic 
vertical was at or near Dr. Green's house, dose to the Strood 
or Causeway which connects the mainland of Essex with 
Mcrsca Island. The house was built in i860, and is therefore 
new. I may here observe that (as T liinted before in former 
letters) the modern, cheaply-built cottages were not so much 
affected as the nuuc ancient ones. 'rUc chimneys, walls, &c., 
of the latter were invariably destroyed, damaged, or cracked — 
the former seldom so. I was much surprise*! at this. The first 
thought naturally was that these “jerry-built” houses would be 
shaken down like a pack of cards, Is ii that their very looseness 
of structure is in ilieir favour, as compared with the stronger-built 
cottages of two and tluce hundred years agt)? 1 have somewhere 
seen that in earthquake- visitctl ccnties the houses most secured 
from deslntcl ion are the loosely-built, low edifices. One can speak 
plainly on this matter, ns no premium is required to encourage 
the development of “jerry-building.” 

Dr. Green's house is literally split and cracked in all direc- 
tions, and the splits and cracks are the most vertical of any to 
be seen. 'I'hc entire building was twisted on its foundations. 
At the soutb-wcsl corner this is visible to the amount of about 
one inch and a half. Dr. Green infinmed me he was lifted up, 
as if from liehind, and shot violently forward. 

A friend of mine remarks (and I iioiic(<l the Siime fact in my 
note-book, but omitted inclosing it in my last communication) 
that the railway culling at Wivenhoc n|»peprs to have broken the 
continuity of the undulalions, for the luiuses c*mliguous to it are 
comjjaralively uninjured. 

A noteworthy fact in connection with the recent earlh(|uake, 
to wliich 1 can jiersonally testify, and wliicli nppears to be the 
general experience of all the most trustworthy observers I have 
come across, is that the sounds or noises preceded the oscilla- 
tions for an appreciable period of time. Mallet’s experiments 
showed that the shock of an explosion travelled through wet 
sand at the rale of 951 feet per second. In Ijxswich we are 
situated chiefly on drift sands and London Clay, and allowing 
that the earthquake shocks travelled through these strata at a 
more rapid rate, it is not likely to have fieen much more rapid. 
As sound travels at the rate of 1118 feel jier second, it is very 
probable that the noise accompanying the earth-movements pre- 
ceded the oscillations 

Mr, Wilkins, the well-known yaciu-buiiacr at Wivcnhoe, tells 
me he was standing at the lime the earth(juake occurred in the 
yard, and his first impression was that a new yacht he was 
looking at was heeling over, and he called out so to his workmen 
in the shop close by. Then followed the crash of the tali 
chimney and the rending of the walls, 'i'he workshop has an 
upper floor, with windows on each side, and, as he stood in the 
yard, Mr. Wilkins says the oscillatory waves were such that he 
was enabled to look right through these windows, .so as to see 
the falling chimneys of the buildings on the other side. He cal- 
culates that there must have been a rise and fall of the ground of 
2 feet 9 inches to have enabled him do this. . , « • 

On Saturday, May 3, the members of the Ipswich Scientific 
Society made an excursion to Langenhoe and Peld^ and Mr. 
Henry Miller, C. E., the honorary secretaiy, kindly took the follow- 
ing exact measurements of the rents seen in a building adjoining 
Pridon Mill. '1‘here are two of them, succeeding each other at 
a short distance, and they pass through the brickwork at an 
angle of just 30®. At the gable end of this building there w 
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toother rent in an opposite direction at an angle of exactly 32*. 

brick shaft of the mill stands by itself, and is about 40 feet 
high. The upper part, ten feet from the top, is broken right 
through, evidently by the swaying motion, and is twisted round 
on the lower part one inch and a half towards the south-east. 
The size of the chimney at this part is 3 feet 9 inches square. 

In view of Mr. Topfey^s suggestion that the earthquake may 
have some connection with the underlying ridge of Palaeozoic 
rocks, it would l>e interesting to know if any shocks were felt in 
the Boulonnais and the Ardennes. J. £, Taylor 

Ipswich Museum 


At the Cross Farm, East Mersea, on April 25 , 1 was shown in 
the garden two places where water, it was said, spouted up shortly 
after the shock on the 22nd. They were about ten yards apart 
on a freshly dug piece of ground on a slight slope, and the woman 
who lived in the house close by informed me that after the shock 
she liad observed water spouting out from them, and that it con- 
tinued to do so until after her dinner, which was at one o’clock, 
when it ceased. There was enough water she said to cause a 
small stream to run down from each ])lace towards her house, 
where they formed a puddle ; her husband tasted the water and 
told her it was brackish. There was still evidence of the truth 
of this statement : the earth at each spot was damp, as was also 
a small channel which the water had matle running down the 
slope. It appeared as if a small underground water- j>ipe had 
burst and the water had been forced alcove the surface. Cross 
Farm, I believe, is about a quarter of a mile from the sea, and 
perhaps twenty feet above its level. Edward Newton 

Lowestoft, May 5 


This village lies partly on the lowest beds of the Chalk, and 
partly on the Gault ; it is between N. lat. 51° 49' and $1*’ 50', 
and W. long, o® 40' and o'^4i'. The shock was felt at the church, 
and at two cottages where are invalids in bed. The church is 
on rising ground at the edge of the chalk platfonn which lies 
below the Chilterns, some two miles away from them. I was 
on the scaffolding erected for repairs to the church. At a little 
past nine — it could hardly have been later, I think, than 9.15, 
if so late — I felt the church give what seemed like a fierce 
shudder. This seemed to begin on the east, rather to north, 
and travelled westwards nearly. By shudder I mean that a sort 
of vibration began, which almost instantly increased in intensity, 
reached a climax, and then rapidly decreased and died away. 
It seemed to me to begin slightly north of east, because I 
remember feeling (for what reason I can hardly say) that the 
cause was hidden from me behind the cast end of the church. 
1 was on the south side, some eighteen feet from the south- 
east corner. A moment after a whirlwind followed, which 
began, as I find, near the top of the slope north-east of the 
church, and followed the churchyard wall which bends round 
the churchyard to south-west. In a cottage on the junction of 
the Chalk and Gault (or very near the junction), according to 
the result of inquiries I have made of an invalid there, the 
pictures on a wall lying north-west and south-east waved from 
^d to the wall, but seemed also to move along it somewhat, 
ue. north-west and south-east. Flower-pots on a table rocked 
in a direction almost east and west, and a window facing the 
south-east shook ; her bed also, lying north-west and south-east, 
waved, and seemed as if giving way. This took place, she says, 
a little after nine. In a cottage on the Gault where another 
invalid was lying, a window facing south-west rattled, a pic- 
ture shook on the wall on which it is fixed, and the b^, l^ng 
south-east and north-west, also waved. This was, she thought. 
At nine, but the time must have been later. She noticed that 
the wind was still. No noise was heard except the clatter 
caused by the rattling of the buildings ; but at a mill on the 
Icknield way, near Tring, lying at nearly lat. 51® 48', and long. 
0“ 40', a nimnling was heard. Frederick W. RaCwG 

Masworth Vicarage, Tring, May 6 


Black Rain 

The following paragraph from the Fteld of May 3 will pro- 
bably interest those 01 your readers who- have seen my note in 
the last number of Nature (p. 6) : — 

•'Black Rain.— Yesterday afternoon (April 28) a violent 
thimden^rm raged over the district between Church Stretton 
and Much Wenlock. Torrents of rain fell, seemingly a mixture 


of ink and water in equal proportions. One old man here says 
he never saw anything like it Wt once. I certainly never saw 
such a coloured rain, and 1 intend to have a bottle of it analysed. 
Even this afternoon the little brooks are quite black, and the 
ruts in the roads look os if ink and water had been poured into 
them.— Rev. R. I. Buddicombe, Ticklerton, Church Stretton.” 

An analysis of the rain which fell at Stonyhurst showed that 
the impurity was almost entirely carbon, S. J. Perry 

Stonyhurst Observator)% Whallcy, May 4 


The RemArkable Sunsets 

Because of the volcanic hypothesis that has been proposed 
to account for the red sunsets of the past fall and winter, other 
instances where similar phenomena have been seen after like 
enrotions are of interest. 

Graham’s Island, w'hich arose off Sicily in 1831, attracted 
attention from July 19 to August 16, but was most active on 
August 7, according to the account given by John Davy in the 
Philosophical Transactions for 1832. The same writer says (p. 
252): — “In the month of August a singular appearance was 
witnessed in the heavens, many evenings successively, both here 
and in Sicily. Soon after sunset the western sky became of a 
dark, lurid red, which extended almost to the zenith, and con- 
tinued gradually diminishing in extent and intensity even beyond 
the limit of twilight.” 

A few days after this eruption, August il and 12, on the 
clearing away of a hurricane, the sun appeared blue at the Ber- 
muda Islands {Amenjoum, Sci. xl, p. 323) ; on August 13, 14, 
15, at Mobile, in the southern part of the United States, the 
rays of the sun were pale blue or violet, varying to sea green 
[Amer» Jonrtt, Set, xxi. p. 198). 

In the month of October the sunsets were prominent enough 
in the vicinity of Washington to attract popular inquiry. At 
Alexandria, Virginia, October 12, the heavens continued to 
reflect a very red light for a long time after the sun had set. 
October 13, at midday, the sun had a silvery appearance, and 
its rays gave a ghastly appearance to the countenances of persons. 
Between 3 and 4 p.m, it appeared greenish blue {//ites* Nejgislerf 
October 1831). L. G. Carpenter 

State Agricultural College, Lansing, Michigan, U.S.A., 

April vy 


It may interest readers of Nature to learn that on the occa- 
sion of a rain-storm at 5 p.m, on the 26th ult. at Crowle, an 
agricultural village a few miles eastward of this city, the rain- 
water was so greatly discoloured and loaded with an ash-like 
matter as to present, until after subsidence, a deep black hue, 
when caught in vessels placed for the purpose. Again, on 
Saturday last, the 3rd inst,, on the occurrence in this city of 
rain-storms during a fialf gale from the north-west, there remained 
after the storms, on the panes of windows exposed to the north 
west, a considerable film of dust which had fallen with the rain. 
While writing it may be mentioned that the phenomenon 
described as red sunrises and sunsets has prevailed here, before 
and after sunset, ever since November 9 last ; of late, in gradually 
decreasing tone and variety of colour, and extent of sky area. 
The coloration at this date is of a russet hue, and there is a 
steely glare. J. Ll. Bozward 

Worcester, May 5 

Rotating Thermometers 

In reference to the Froude thermometer, to which attention Is 
drawn in your last number (p. 6) by Mr. Hazen, I feel con- 
fident that if its merits were better known it would be uni- 
versally employed, not only as insuring among all observers 
absolute uniformity' in the record of the temperature of the air^ 
but as affording the only satisfactory means of determining the 
degree of saturation by means of the wet and dzy bulb. Nothing 
is more perplexing to the meteorologist than the selection of his 
screen and of an appropriate site. The mtem of whirling a 
thermometer rapidly through the air effectually dwarfs all, 
external influences from tne rapidity with wnich renewed 
particles constantly Impinge on the bulb, and it is well known 
that in the case of the wet bulb the indication is greatly a^ected 
by tkyMBsence or absence of wind. 1 found this to M practi- 
coImR only means of determining the temperature and 
humidi^ in a steamer at sea. The oniy objection was the in- 
convenience and risk of whirling small thermometers on a string, 
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imd the difficulty of reading without afifecting their record ; but 
this I completely got over as explained in my ** Visit to South 
America/’ 1878, by using a simple whirling table, on which the 
thermometers were fixed, the reading being effect^ by bringing 
them in succession under a plate of glass covering part of the 
circumference of the table. Nothing can exceed the simplicity of 
such an arrrangement, which is almost independent of position, 
and with stmUT thermometers affords a uniformity and accuracy 
impossible of attainment w*ith a fixed thermometer, as it becomes 
a repeating instrument by a few extra turns of the table, thus 
insuring freedom from error of observation* 1 have used this 
system for many years with most satisfactory results. 

Edwin Clark 


Science and the Public Service 

Whilst sincerely regretting the new scheme of openly cutting 
down the science marks in the army examinations, 1 think it is 
not so much the low maximum of marks supposed to be attain- 
able which is discouraging the science subjects, as the low' 
marks actually given at all Government examinations (excepting 
the Indian Woods and Forests) to any one who is so unwise as 
to take up natural science. To take, as an example, the Indian 
Civil Service marks of last year. While in Frencn and German, 
each of w’hich is a 500 subject, more than 30 per cent, of the 
candidates obtained over 200 marks ; in chemist n', which is 
also a 500 subject, only two out of thirty-two, or o per cent., 
scored over 200. The marks in the other subjects included in 
the fatal column of natural science are equally low. Now I do 
not think that any one will maintain that science is not properly 
taught at Clifton, Dulw'ich, &c., yet in French and German a 
boy has every chance of obtaining 100 marks more than in 
chemistry (the highest marks last year were — chemistry 229, 
French 325, German 347). Two possibilities present them- 
selves : either the clever boys will not take up science subjects 
at all owing to the low marks persistently given, or the ex- 
aminers expect more chemical knowledge from a boy of eighteen 
(who must take mathematics or classics, English, &c., in addi- 
tion to chemistry) than he can possibly acquire. I trust that 
examiners may be induced to seriously consider the last possi- 
bility. F. C. S. 

s 

THE EOYAL COR^S OF NAVAL 
CONSTRUCTORS 

B y an Order in Council of August last this corps was 
established ; an Admiralty Circular of November 
last published the details of the new arrangements ; and 
the result of the first examination for the grade of 
“ Students in Naval Construction ” has recently been 
announced. An important change has thus been made 
in the entry, training, and promotion of the professional 
officers upon whom devolve the responsibilities connected 
with the design and construction of ships for the Royal 
Navy ; yet little public interest has been evinced. There 
can be no dispute, of course, as to the great im- 
portance attaching to the maintenance in the highest 
state of efficiency of the constructive department of the 
navy. Shipbuilding is making such rapid strides that all 
who have to take part in its developments, whether for 
war or for commerce, require a highly scientific as well as 
a thoroughly practical education, if they desire to keep in 
the forefront of progress. And for modern war-ships 
writh their high speeds, heavy burdens of armour and 
armament, and liability to damage in action, specially 
difficult problems continually present themselves, the 
solution of which is only possible by means of scientific 
procedure. Recognising these facts, it may be well to 
make a brief statement respecting the new Constructive 
Corps, and to indicate the manner in which its creation 
may be beneficial not merely to the public service but to 
the mercantile marine. 

It is only proper to remark at the outset that the Lords 
Commissioners of tbe Admiralty have hitherto been the 
chief patrems of the scientific education of shipbuilders in 
England ; and to ^eir generosity has been due the exist- 
ence of the only establishments in which the higher train- 


ing of naval architects was provided for. Early in the 
present century (i8ii) the first School of Naval Archi- 
tecture was established in Portsmouth Dockyard, and 
continued at work for more than twenty years. It was 
established in consequence of the absolute necessity for 
opposing to the well-trained French naval architects men 
ot equal education and ability, who could not be found 
at that time in our naval service. Ship-designing was 
clearly in a very inferior position here, when no shame 
was felt in building servile imitations of vessels captured 
from the French. In 1832 this school was abolished, and 
for sixteen years there was no training establishment of the 
kind open for English students. But during that interval 
men eaucated at Portsmouth occupied important positions 
both in the Royal Naval service and in private establish- 
ments, helping to maintain our national reputation. In 
1848 a second school was opened at Portsmouth, on a 
much more modest scale, and destined to have a shorter 
life, for it lasted only five years. That brief period 
sufficed, however, to produce a number of men still hold- 
ing some of the highest positions in the profession. 
Another interval of ten years elapsed, and then the Royal 
School of Naval Architecture was opened at South Ken- 
sington, the Admiralty giving it large support, although it 
aimed at educating other than Admiralty students. Since 
1864 there has been no interruption in the good work, 
although in 1873 the establishment at Kensington was 
broken up, and the Admiralty section of it transferred to 
the Royal Naval College at Greenwich. There, as at 
Kensington, all comers are welcomed if they possess 
sufficient preliminary training, and private English stu- 
dents, as well as foreigners, have opportunities for instruc- 
tion afforded them as good as those which the Admiralty 
provide for their own students. By the munificence of 
Mrs. John Elder the University of Glasgow has had a 
Professorship of Naval Architecture recently established, 
and the classes will, it is understood, commence work 
this year. But up to the present time the Royal Naval 
College affords unrivalled opportunities for instruction, 
and may challenge comparison with any similar institu- 
tion in Europe, 

By means of the very excellent training schools in the 
Royal dockyards, and the large field of selection from 
among the apprentices, the Admiralty have been able to 
secure a continuous supply of well-prepared students foi 
the higher training at Kensington or Greenwich ; and thus 
have obtained the educated naval architects required for 
the public service. Nor is this all that has been done. A 
very considerable number of the trained men have passed 
from Admiralty employment into private establishinents, 
where they have done and are doing good work. 

It may be asked, in view of these results, why change a 
system which has worked so well ? The answer is two- 
fold. First, there were grave objections to the continuance 
of the restrictions imposed by the regulations for first 
entry into the service. Second, there was not proper recog- 
nition of the special training which a student had recciv^ 
when he passed out into actual work, nor any guarantee 
of a subsequent career. These points require brief 
explanation. 

Although the Admiralty so fully recognised the value of 
scientific training for its naval architects, and made pro- 
vision for it, yet for half a century they maintained regula- 
tions which necessitated the first entry into the service 
being made either as an apprentice or as a working man* 
A few exceptions may be quoted : but the generm rule 
was as stated. The result of this arrangement was that, 
with few exceptions, candidates for entry came from the 
working classes ; and there was no attraction into the 
service of the sons of persons in good social positions, such 
as very commonly become pupils of civil or mechanical 
engineers. This was obviously a matter which reqttired 
alteration. The competition for entry was absolutely fnse, 
no doubt ; but it was surrounded by conditions which 
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xnade the re^d held of selection narrow, and did away 
with many possibilities of attracting well-educated youths 
into the service. 

Competition was of the essence of the whole system — 
unlimited and fierce. There was an open competition for 
entry as apprentice, with probably ten times as many 
candidates as there were appointments ; then from 
amongst each year’s successful candidates— perhaps 
thirty or forty in number— three only could reach the 
Naval College after five or six years’ work and frequent 
^examinations. Supposing the College course successfully 
passed, and the student launched on his professional 
career as a fully certificated naval architect, he then only 
began a fresh series of competitive examinations on the 
result of which depended his future promotion. This was 
a second objection to the old scheme : it was much the 
same as if a wrangler were called upon to begin work as 
teacher in an elementary school, and to compete for that 
position in elementary subjects with men who knew little 
or nothing beyond those subjects. 

Both these objections have been disposed of by the 
constitution of the Constructive Corps. For the future, 
while the apprentices in the dockyards will still retain the 
possibility of advancement to the highest posts, a new 
class is to be created, termed “ Students of Naval Con- 
struction.” Not more tlian three are to be entered 
annually by open competitive examination ; they will 
receive special training at Portsmouth for six years in 
both professional and educational subjects, living mean- 
while m quarters there, and receiving the same treatment 
as is given to the students in course of training as engineer 
officers of the Royal Navy. No possible objection need 
be felt by any gentleman in placing his son under these 
conditions, and the training is certain to be thorough. 
Once entered at the Training School, a student has a 
definite career before him, provided he is well behaved 
^d diligent. He has simply to pass certain standards to 
insure entrance into the Naval College ; and similar con- 
ditions hold good during his stay there, as well as at his 
graduation therefrom. Very properly, powerful induce- 
ments are offered to the students in order that they may 
exert themselves and pass out in the highest class ; but 
those who pass the standard fixed are to receive appoint- 
ments at once as Assistant Constructors in the Royal 
Navy. With position thus assured to begin with, and 
with duties to perform suited to the special training 
received, the graduates of the N aval College can look for- 
ward to an honourable and useful career in the Construc- 
tive Corps. Promotion throughout the subsequent stages 
is to be by selection, and not by competition, selection 
being governed by the reputations which men make in 
their professional work. 

There are many degrees of rank in the new corps, 
reaching up from the junior assistant constructors, to con- 
structors, chief constructors, and the highest office — that of 
Director of Naval Construction, now so worthily filled by 
Mr. Bamaby. But from the highest to the lowest all the 
mexnbers of the corps have recognised positions in due 
relation to one another. This is a great gain. 

Still another notable feature in the new arrangements 
is the possibility which liow exists for a naval architect 
who has obtained his training outside the Admiralty 
service to enter it after he has proved his capabilities for 
the appointment of assistant constructor by passing a test 
examination at the Royal Naval College. There are cer- 
tain limits of age laid down, and it is possible that the 
number of candidates who will present themselves for 
some time to come will not be ^eat. At the same time 
the Admiralty have shown a wise discretion in thus ex- 
tending the field from which their shipbuilding officers 
may be recruited. The private trade has drawn largely 
hitherto from the Admiralty staff: perhaps some return 
will be made in future. 

In the Constructive Corps are included all the principal 


officers at the Admiralty and in the Royal dockyards, ax^ 
all the specially educated men from me Naval Coll^ 
who have been successful in their course of study. Pro- 
vision is also made for admission to the corps of 
subordinate shipwright officers from the doc^ards who 
may be qualified for the appointment. This is a matter 
of less public interest than those above mentioned, but it 
has a very important bearing on the discipline and smooth 
working of the dockyards. 

These are the main features of the new arrangements. 
They promise well for the future. While retaining for the 
apprentice class their possibilities of advancement to the 
highest positions, the Admiralty have greatly enlarged the 
field of selection for their constructive staff, and made it 
possible for any gentleman to place his son in the Training 
School at Portsmouth with the assurance that the sur- 
roundings will be as suitable as the system of training is 
excellent. Further, the Admiralty have recognised the 
wisdom of training men who from the first shall take rank 
as officers, and not be compulsorily forced through the grade 
of workman in order to become officers. This is what is 
done in all the principal foreign navies and in private 
establishments : it need not involve any loss of practical 
knowledge of details, and it is a gain from an adminis- 
trative point of view. 

For my present purpose it will suffice to terminate here 
this sketch of a ‘‘ new departure ” which promises well 
for the Royal Navy, and to w’hich most people will wish 
entire success. There arc matters of detail which seem 
open to criticism, and it would be interesting, did space 
permit, to show in what respects the new regulations re- 
semble or differ from the corresponding regulations in 
force in the French or other foreign navies. As this 
could not be done within the limits of this paper, I have 
been content to draw attention to the openings which the 
Admiralty have presented to youths who have a taste for 
naval architecture, but who would not submit to the 
drudgery of an ordinary apprenticeship ; and have en- 
deavoured to point out how the public serv'ice may be 
benefitted by the changes introduced. 

The shipbuilding proffcssion has hitherto been a very 
“ close ” one, both in the public service and outside it. 
But it may be reasonably anticipated that, at least in the 
Royal Navy and possibly in private establishments also, 
a change of system would prove advantageous. If the 
conditions for admission and training are made to re- 
semble more closely those holding good in various 
branches of engineering, there seems no good reason 
why a larger number of wcll-cducated and intelligent 
young men should not adopt naval architecture as a pro- 
fession. The new Constructive Corps has been created 
on the recommendation of a departmental Committee, of 
which Sir Thomas Brasscy was chairman. The Report 
of this Committee, as well as the minutes of the evidence 
taken by them, have been published as a Parliamentary 
Paper (No. 277 of 1883), and will well repay perusal. It 
may there be seen that the appointment of the Committee 
resulted chiefly from action taken by Admiral Sir Houston 
Stewart, when Controller of the Navy : and it is a matter 
of great gratification to myself that 1 had the honour of 
assisting that distinguished officer in the preparation of 
the scheme, which was substantially recommended by the 
Committee for adoption, and has been adopted by the 
Admiralty. A few years’ experience will decide whether 
or not the benefits anticipated from the changes above 
described will be realised. Much must depend, no doubt, 
upon the manner in which the scheme is developed, and 
the pocess must be gradual and carefully watted if it 
is to be successful. But whatever the result may be, 
nothing but good can come from the changes which 
enlarge the field of selection for the shipbuilding officers 
of th^lp^yal Nav}\ and which unite in one corps all 
rankMra classes of the constructive staff. 

W. H. White 
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THE FLORA OF PATAGONIA'^ 

T his work, the joint production of the late Prof. 

Lorentz and of Mr. G. Niederlein, is a substantial 
addition to our knowledge of the vegetation of one of the 
iMst explored portions of the earth. It forms one por- 
don of the scientific results of the expedition into Pata- 
gonia conducted in 1879 General Roca, who has since 
been elected President of the Argentine Confederation. 
The Indians who, under the vigorous and stern adminis- 
tration of General Rosas, had li^en terrified into inaction, 
if not into submission, gradually took courage when they 
had to deal with less energetic opponents. At repeated 
intervals the wandering tribes, especially those of Arau- 
canian stock, made destructive incursions through North 
Patagonia and the south of the province of Buenos 
Ayres, xnassacring the white settlers and driving off the 
cattle. It had long been the declared policy of the 
Argentine Government to confine the Indians to the 
region south of the Rio Negro, by establishing military 
posts at suitable points in the valley of that river ; and to 
carry out this project was the object of General Roca's 
expedition. The chief station occupied was Choloechel, 
a large island inclosed by two arms of the Rio Negro. 
From thence the upper valley of that river was followed 
to its junction with a large tributarj', the Nauquem. Prof. 
Lorentz had already returned to Buenos Ayres, while Mr. 
Niederlein travelled northward to Mendoza. Although the 
expedition was carried out at an unfavourable season-— the 
autumn and early winter of the southern hemisphere — 
the authors succeeded in collecting 337 species, of which 
thirteen are ferns and the remainder flowering plants, in 
a district which includes only the north-western portion 
of Patagonia. It is not, however, easy to say how many 
of the numerous species not hitherto recorded as natives 
of Patagonia are henceforward to be added to its scanty 
flora. Many of the species recorded were found in the 
region lying north of the Rio Colorado, which is generally 
regarded as the northern boundary of Patagonia, and are 
not said to spread to the south of that river. Again, as 
many as sixty-five species of flpwering plants were collected 
in such an imperfect condition that the authors have not 
been able to assign to them speoific names, and many of 
these will doubtless be found identical with those already 
known as natives of the country. Further, it must be 
added that, of twenty plants described as new species, 
several appear to rest upon slight distinctive characters, 
which, in the eyes of many experienced botanists, will 
entitle them to be counted rather as varieties than as 
altogether new species. 

Making due allowance for these deductions, it appears 
that we may reckon about 150 species as additions to the 
meagre catalogue of the plants hitherto known as indi- 
genous to Patagonia, scarcely 300 in number for a terri- 
tory more than 1000 miles in length and from 200 to 400 
in breadth. Apart from the interest felt by the systematic 
botanist in the special forms of vegetation displayed in 
each region of the earth, many questions of a more 
general character are suggested by the study of local 
floras, and that of Patagonia is especially suggestive. 
Ever since naturalists ceased to regard the existence of 
each organism as due to a special and separate act of 
creation, and have learned that the existing population 
of each region is derived by descent with modification 
from earlier races, the influence of geological and physi- 
cal changes has assumed a paramount importance in 
regard to all changes relating to the geograpnical distri- 
bution of plants and animals. If we seek to understand 
how the flora of a given region of the earth has come to 
be what it is, our f&st business is to inquire into the past 
history of that region, and to ascertain from what sources 
the indigenous species may have been derived. With 

* ** lAforme QfficUl de la Comision Cientifiea agre^ada al Eftado Ma)wr 
uenaral ^ a) Rio Negro (Patagonii) bajo las ord ones del 

General D. JuIil^CrRoca.** Entrega il. Dot^ca. (Buenos Aire», x88x.) 


reference to the special features of the Patagonian flora, 
the subject was discussed during the past winter at a 
meeting of the Linnean Society. It was then pointed 
out that nearly the whole of Patagonia and a considerable 
part of the adjoining Argentine territory had been raised 
from beneath the sea-level during the latest geological 
period, and that the only quarters from which the vege- 
table population could be derived were either the range of 
the Andes or the subtropical region now included in the 
northern Argentine provinces. It was argued that the ex- 
ceptional poverty of the Patagonian flora is not mainly due 
to climatal conditions, but to the fact that in the time 
which has elapsed since its upheaval only a relatively 
small proportion of the plants of the adjoining regions 
had been modified to suit the conditions of life in the 
newly-formed territory. 

It is interesting to see what light is thrown on the sub- 
ject by the present work, which, although bearing the 
date 1881, appears to have but very recently reached this 
country. Our previous knowledge of the flora was nearly 
confined to the region near the coast, whereas ' most of 
the plants here enumerated come from the territory near 
the eastern base of the Cordillera. Whether owing to 
the season, or to the fact that they do not extend to the 
interior, many of the indigenous species known to occur 
near the coast — at least a hundred might be enumerated 
— ^are absent from the enumeration of M M, Lorentz and 
Niederlein. But a comparison of all the nwerials acces- 
sible displays a remarkable degree of uniformity in the 
general features of the vegetation. When raised from 
the sea the newly-formed territory of Patagonia was de- 
pendent for a vegetable population on the immigranc 
species which it might receive either from the range of 
the Cordillera to the we^t, or from the subtropical region 
to the north. As a matter of fact the predominant 
features of the vegetation are derived from the lower zone 
of the Andes, the majority of the species being either the 
same or slightly modified forms of plants of that zone. 
Our knowledge of the eastern slopes of the Andes in 
Patagonia is so imperfect that we cannot say whether a 
few apparently very distinct plants, two of which are hero 
described as types of new genera under the names 
Nicderlcinia and Griscbachiclla^ are derived from the 
higher zone of that range ; but it is remarkable that as a 
general rule very few of the characteristic plants of the 
higher Andes should have been able to adapt themselves 
to the conditions of life on the plateaux of Patagonia. 

The plants of the subtropical region have exhibited 
greater power of adaptation to new conditions. Of the 
larger trees none have been able to spread so far south- 
ward ; and, except where planted and specially protected, 
it is not likely that they ever can do so. But of the small 
bushes and perennial herbs which make up the bulk of 
the flora a considerable number must be reckoned as 
more or less modified descendants of subtropical types. 
It is rather singular to note that this power of adaptation 
seems to be characteristic of certain groups or natural 
orders. The most marked instance is that of the Legu- 
minosce. In the Old World the tribes of this family 
characteristic of the tropics show no tendency to extend 
into the warm temperate zone, the only exceptions that 
suggest themselves to the writer being a few acacias in 
North Africa ; whereas we find in this volume out of 
twenty-one species of indigenous Leguminosae ten belong- 
ing to characteristic genera of the tropics^ including two 
species of Ccesalptnia and one (new) species of 

The condition of an extensive territory inhabited by a 
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perennial herbs, and cattle make war on the species suit- 
able for their food, and at the same time carry with them 
the seeds of many species adapted to such means of trans- 
port To these causes we must attribute the wide diffu- 
sion of many plants chiefly from southern Europe, intro- 
duced by man, either accidentally or intentionally, into 
Ute Argentine region and No:th Patagonia. A few of 
these appear^ to have spread beyond the bounds of 
European colonisation, but the majority seem to keep 
pace with the extension of the white race and of domestic 
cattle. 

This volume, dated 1881 when it went to press, but not 
published till 1882, is very well printed and illustrated by 
twelve well* executed lithograph plates, in a manner credit- 
able to the typographic resources of Buenos Ayres, 
and reflects honour on the administration of the republic 
and on General Roca, who, as commander of the expedi- 
tion, deserves the credit of associating with his staff several 
competent scientific men. We probably owe it mainly 
to his influence that the results have been given to the 
world in a manner so complete and satisfactory. 


ACROSS THE PAMPAS AND AMONG THE 
ANDES^ 

T he interest attaching to the confederation of South 
American provinces known as the Argentine Re- 
public more than justifies Prof. R. Crawford in the 

? ubli cation of an account of his journeys across the 
*ampas and the Andes. Some fourteen years ago the 
Government of the Province of Buenos Ayres, foreseeing 
the vast importance of a line of railway which would 
connect the two oceans, entered into an agreement with 
the firm of Waring Brothers of London to send out a 
staff of engineers to explore and survey a route for a pn»- 
posed Transandine railroad. Prof. R. Crawford was 
given the command, and, with his colleagues, left Liver- 
pool in March 1871 for Monte Video, which was reached 
after a voyage of a month’s duration. On landing, it was 
soon ascertained that matters were in desperate plight 
at Buenos Ayres. The frightful epidemic of yellow fever 
was still- raging, the local Government had proclaimed 
public holiciays and itself migrated to a distance from 
the doomed city, business of all sorts was suspended, and 
silence reigned in the streets. Under these circumstances, 
but for “the pluck and energy of Prof. Crawford, the 
scheme for the survey across the Pampas would have 
come to an untimely end (that from the Chili side had 
commenced towards the end of April 1871) ; but he deter- 
mined it should proceed, and never let the local authori- 
ties have any rest until all preliminaries were settled. In 
the meanwhile the enforced sojourn at Monte Video was 
not over pleasant. The city was in a state of siege, and 
it was not for some time after the arrival of the party that 
a temporary peace was patched up. Weary of the forced 
delay, Prof. Crawford and some members of his party 
visited Concordia and made a survey for the Salto Grande 
Canal. They passed, in their voyage up the Plate, Buenos 
Ayres, looking in the distance bright and pleasant, though 
death was stalking through it. In steaming up the 
Uruguay they saw Liebig’s famed extract-of-beef factory 
at Fray Bentos, and McCall’s vast establishment at Pay- 
aandu. In an account of a short excursion made from 
Concordia, we find the following interesting anecdote 
about the black vulture (Caihartes atratus) of La Plata ; 
perhaps the coolness of the vulture’s behaviour is fully 
equalled by the coolness of the driver in appropriating 
the stray horse : — 

*‘The roads were very sandy, and the wheels sank 
deeply into them, making the carriage heavy to draw, so 
that the driver gladly appropriated a stray horse we met 

* **Acroif ili« Pampai ani the Andea.** By Robert Crawford, M.A. 
With a,Map and inustn.tion8. (London : Longmana, Green, and Cr«., xS8 .) 


upon the way that'seemeS inclined to join himself to ours, 
and having extemporised a rude set of harness with some 
spare pieces carried in reserve, attached him to our t^am, 
and drove oflT in triumph with this new acquisition. 

I was sitting on the box-seat with my gun in hand, 
when a black vulture came flying past, at which I fired, 
bringing it to the ground with a broken wing. The 
strange horse testified his dissatisfaction with me pro- 
ceeding bv the most violent plunmng and kicking, that 
required all the driver’s skill and address to overcome. 

" When at last he was brought to a state of rest, due, 
no doubt, in a great measure to exhaustion, the wounded 
bird occupied our attention by the strange coolness of its 
proceedings. Regardless alike of our presence and an 
injured wing, to say nothing of the noise and confusion 
the horse had created, instead of attempting to escape, it 
walked quietly up to us, as if about to demand an ex- 
planation of the treatment it had received ; then mounting 
deliberately on the wheel of the carriage, hopped in 
through the open window as composedly as if it were a 
regular passenger about to occupy an inside seat for 
which it had been booked in the ordinary manner. 

“ So offensive was the odour emitted by the unwelcome 
intruder that we could with difficulty bring ourselves to 
approach and dislodge it ; and when we had done this, 
the vulture took refuge under the legs of the strange 
horse, frightening him to such a degree that he began 
again his strenuous endeavours to get loose, not stopping 
till he succeeded in smashing the harness to pieces, and 
escaping from his flapping foe. 

‘‘ I am afraid that 1 was not popular that afternoon 
with my comrades and the driver, for my unlucky shot 
had entailed upon them much inconvenience and delay, so 
that it was late when we reached the estancia house.” 

Just as the survey of the canal was finished, traffic 
between Monte Video and Buenos Ayres was resumed, 
and, returning to the former place, the whole expedition 
left for Buenos Ayres on June i6, 1871. The city was 
still overwhelmed with gloom. Between 20,000 and 30,000 
of its inhabitants had been buried within the few previous 
months out of a population pf only 200,000 souls. Nume- 
rous houses had the plague spot still marked upon them, 
but in a very short time things looked more cheerful, and 
there were no outward tokens of the plague the city had 
passed through. Now began the negotiations for the 
necessar>’ escort to accompany the expedition across the 
Pampas. While the expenses of the expedition were in great 
measure to be defrayed by the local Government of Buenos 
Ayres, it will be remembered that this Government has 
no national authority, nor could it undertake any outside 
its own territory, it was therefore necessary for the pro- 
vincial Government to come to an understanding, which 
they did, ’with the national Government and with its 
neighbouring provinces, and with the Republic of Chili, 
for the passage of the expedition through these lands and 
for the supply of a military escort “Along the whole route,” 
the general commanding on the frontier reports to the 
President of the Republic (May 20, 1871), “there will be 
danger : the Indians were in a state of alarm that the 
objects of the Survey were to take more and more of their 
territories from them, and w’ere determined to destroy the 
members of the expedition when possible,” and the general 
calculated that an adequate force to properly protect the 
party from all danger snould not number less than 1 500 
men perfectly equipped. Under these circumstances, 
and after some months’ delay, the originally proposed 
route was abandoned, and a more northern one, in terri- 
tory likely to be more free from the predatory attacks of 
the Indians, was adopted, and with a small escort the ex- 
pedition left Buenos Ayres on August 17, 1871, and took 
up ^ejpauarters at Chivilcoy, 100 miles to the west of it ; 
herlUffiai preparations were made for the formidable 
journey across the Pampas. The Chili expedition in tbe 
meantime had, before reaching the summit of mountains, 
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been obliged, owing to heav^ falls of snow, to abandon 
the work, which was not resumed until September. In 
this month too the preliminary party of the Pampas expe- 
dition started, and were followed by the rest of the party 
towards the end of October. We leave the reader to 
peruse in the volume itself an account of all the troubles 
and difficulties that had to be, and were, overcome ere a 
party of sixty-six persons, not counting the escort, could 
be started on such a journey across the boundless 
Pampas. 

By the end of November the Indian frontier was 
reached, the work of the Survey having proceeded well. 
Water was often scarce, and only procured by sinking 
wells, which furnished but ver)^ moderate supplies. Some 
ver>' sudden changes of temperature were encountered. 
Thus, on November 13, “the thermometer, which had 
hitherto been registering great heats, suddenly fell to 
26^ F., converting the water in our tents into ice.’^ Deer 
{Cervus campestris) and partridge {Nothura maculosa 


I and Rhyncotus rufescens) were abundant. The deer at the 
j season they were met with went about in small herds of 
; from three to seven. As they advanced water became 
i more scarce, and moreover was often muddy. Once when 
the stock at the disposal of the engineers’ mess was reduced 
to a small kettle-full, and that heavily charged with sedi- 
ment, it was resolved as a means both of economising the 
fluid and making the most of the mud, that it should be 
made into coffee. Anxiously the little group sat around 
the camp fire watching the kettle, the water in whiefe was 
never to boil, for by some unfortunate accident, the 
particulars of which were never explained, as the subject 
was one too painf^ul to be talked over, the kettle was over- 
set, and its contents poured out on the resenting flames, 
amidst a groan of horror from the parched throats around 
it. In this Indian territory Rheas {Strut hio rhea) were 
numerous, and the young birds were very easily tamed, 
those captured by the men becoming pets in a few days, 
and wandering about the camp like young turkeys. The 



Tupungato, from the River Lujan. 


generally careful and prudent engineer-in-chief was here on 
one occasion so heedless of his own safety that he was 
nearly coming to griefi One night he passed out of 
bounds unnoticed, but on attempting to regain the en- 
campment he found his situation most serious, for he was 
at once challenged by the sentry, who happened to be a 
Frenchman fresh from the experiences of the Franco- 
German war, and not being satisfied with Prof. Crawford’s 
explanation, he proceeded to present his rifle. Not 
anxious to serve as a target, the professor, to prevent the 
sentry from getting him projected on the sky line, fell flat 
on the ground, and while m that somewhat undignified 
position, some of the men coming out on hearing the 
alarm, recognised his voice, and rweased him, resolving 
to be more prudent the next time that he wandered beyond 
range. Several troops of wild horses were met with; 
they had all flowing manes, and tails that swept the 
^imd. On November 29, an attack in force of the 
Indians being most imminent, and the military escort 
Vto retire on Fort Media Luna, the surveying 


operations were most reluctantly discontinued. The last 
peg was driven well into the ground and covered with a 
large mound of earth. When thinking of resuming opera- 
tions, Prof. Crawford demanded an escort of 200 men, but 
after a promise of fifty, was only eventually furnished with 
twenty. To continue the survey work with such an 
escort was quite out of all reason, and the question 
arose, what was to be done ? After all that had 
endured and all that had been accomplished, was the 
expedition to be abandoned ? Such a termination would 
have been a most painful one to all engaged ; Crawford 
therefore determined to risk everything, and endeavour to 
accomplish the mission by crossing the Pampas in a com- 
pact body, keeping along the line 
Andes were approached, and then beanng • 

ascend their eastern slopes until they should 
colleagues from the Chilian side at ^ 

vous. This determination they 

December 6, when Media Luna was left. On the i8th tM 
swampy district known as the “ Amarga was reache 
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Hm tbe RIq Q^to loses itsdf in an extensive sandy ! 
ola^ MMwur not fist off as the^ Salado. which river 
about aixty mites soam of Buenos 
Am of days later, near Fort " Nichodiaea 

rfKpMteMS met with and die potato in blossom. The 
mfmi of the latter were very small, and, when boiled, 
miteilesi. Lakes were now often met with, the water 
generally sweet, and the lakes encircled by sand-hills. At 
Fort Sanniento the Rio Quinto was crossed ; it had here 
cut for itself a channel 300 feet wide through a gravelly 
soil to a depth of some ten feet below its banks. About 
December 23 trees became numerous, and the monotony 
of the ocean-like plain was broken by the appearance of 
a mountain (El Morro). Here Colonel Roca was in com- 
mand of a garrison, and at once struck Prof. Crawford as 
a man most highly gifted by the possession of many 
qualities not often associated in the same individual. He 
has since risen in his profession to be a general, and now 
as President of the Argentine Republic directs its affairs 
with wisdom and firmness. 


The country now became more interesting, and the Rio 
Quinto presented well- wooded banks. Christmas Day was 
spent in camp, the thermometer indicating 104° F. in the 
shade. At Villa Mercedes the Rio Quinto runs in a 
valley it has formed for itself some 1 270 yards wide. Here 
oxen were changed for mules, and the weariness of the 
delay at this station was aggravated by the great heat of 
the weather during the day, and the intensity, by contrast, 
of the cold at night, the thermometer ranging from 107° F. 
in the shade during the day to 34'’ F. at night. The mules gave 
great trouble, refusing to carry the baggage carts, and almost 
bringing the expedition to a close ; but again the energy 
of its head succeeded in getting matters to rights, but not 
before a journey to San Luis, and procuring there the 
requisite number of pack mules. San Luis was left on 
February 3, and Mendoza was reached about the nth. 
The first sijfht of the glorious range of the Andes inspired 
the expedition with a fresh energy. 

The scene which met our tired eyes was one of 
such magnificence and grandeur .as soon dispelled all 
weariness, and filled us with wonder and amazement. 
There stood the Andes boldly outlined against the sky, 
with the mighty ‘ Tupungato^ towering like a giant above 
the other peaks, its snow-clad summit bathed in gold by 
the sun’s first rays (itself not yet apparent over the 
horizon), while rosy clouds alternating with crimson and 
violet of deepest hue, brought out the lights and shades 
upon the rugged mountain tops, and all below was merged 
in one vast sea of sombre grey, night’s mantle, which the 
sleeping earth had not yet put aside. Each moment did j 
the picture alter, and every change brought with it some | 
fresh beauty not before perceived, till the sun, rising from 
the pampas as from the ocean, covered the mountains 
with a dazzling light, in which the delicate tints and 
shades of colour disappeared, and last of all the darkness 
at their base resolved itself into a thin blue cloud like 
smoke, which hung about them for a while, and then too, 
was in turn forced to yield and vanish as the rest had 
done. It was impossible to look on such a scene un- 
moved, or to find words wherewith to reproduce it to 
another’s eye. Gladly would we have lingered gazing at | 
the view before us, but business, demanding our attention, 
recalled us to more practical affairs. It was necessary 
that we should be off without delay ; a long and weary 
journey lying before us. That day we travelled six-and- 
thirty miles, three-fourths of the distance being over a 
barren sandy soil, destitute alike of grass and water. The 
day was very hot, and during it all our dogs, which for 
many months had followed the fortunes of the expedition, 
disappeared ; where they had gone to no one knew, but it 
was thought that possibly they had sought shelter from 
the scorching heat under some thick shrubs we passed 
upon the route, and never afterwards had been able to 
overtake or find us ; or when the cold of night came on. 


they may have retraced their steps back on rout e jye 
tooK that morning and joined thdr lot with the Stft 
setder they fdl in with. Whatever was their &te>we 
deeply regretted to have lost ojor ftdthftd followers and 
friends.’’ 

Soon they were up among the Andes into deep mviiies 
among lofty hills, now descendinginto vidleys, and soon after- 
wards ascending giddy heights. An extinct volcano, now a 
beautiful mountain called the Cerrito Diamante,” was 
passed ; some thirty miles from it a rill of a yellowish- 
white fluid, like petroleum, issuing from the motmtain-side 
at a considerable height, was discovered. The source from 
which it flowed was at the junction where a hard metamor- 
phic rock interspersed with small augite crystals overlay a 
stratum of volcanic tuff. It was in form like a crater of a vol- 
cano, and full of a black bituminous matter, hot and sticky, 
which could be stirred to a depth of about 18 inches. 
Floundering in it was a polecatj which had been enticed 
to its fate by a bird caught in this natural birdlime. The 
overflow was 2 or 3 feet wide, and as it spread out it 
became of an asphalt-like form. Two other little birds 
were found entangled in the stream, and on being released 
both feathers and skin came off. Possibly they had mis- 
taken the stream for water. A further search revealed 
many bird and small mammalian skeletons embedded in 
the mass, possibly a puzzle for some palaeontologist in 
days to come. After leaving the River Atuel sandstone 
and limestone strata were met with, and on Februaty 29 
their colleagues from the Pacific coast who had crossed 
the Andes by the Planchon Pass were met The com- 
bined party rested a few days in the highland valley of 
Las Lefias Amarillas, where guanacos abounded. The 
watershed of this district was reached at a level of 9200 feet 
above the sea, the scenery being of surpassing beauty, and 
the Andes are described as having no lovelier spot than 
this secluded Valle Hermoso.” Here a good deal of land- 
surveying was accomplished, and also in the region of the 
Kio (irandc. In the middle of March the passage of the 
Andes was begun vid the Planchon Pass. The attempt to 
cross by the head of the Rio Grande was frustrated by the 
dangerous illness of a colleague when a height of about 
11,000 feet had been jittained, and fearing the conse- 
quences if they bore him to the summit (1000 feet higher), 
tney retraced their steps and went over by the Planchon 
Pass, 8225 feet above sea-level. On the descent silver and 
copper mines were passed. After five months of hard- 
ships, a day at the lovely baths of Cauquenes was 
thoroughly enjoyed, and on March 25 the party arrived 
at Santiago de Chili, described as a city which for its 
position cannot be surpassed in grandeur and the mag- 
nificence of its surroundings. After a fortnight’s sojourn 
here, Valparaiso was reached by rail, from whence, pro- 
ceeding through the Magellan Straits, Monte Video was 
reached, and thence home. 

All through the narrative the reader’s interest is sus- 
tained, and the author might often indeed have ventured 
on further details without the least risk of being tedious. 
The trials and hardships undergone are very slightly 
dwelt upon, but they must have been many and great. 
On the result of his labours, and on this pleasant nar- 
ration of some of the chief incidents of his travels, we 
heartily congratulate Mr Crawford, whom we are also 
glad to find once more located wiAin the walls of his 
ancient University, laying the varied experiences of his 
life before the engineering classes of Trinity College, 
Dublin. 

In a most valuable and important series of appendixes w© 
have an excellent account of the peaks and passes of the 
Andes, which seem in every way worthy of the Alpine 
clubs ^ Europe ; a most important essay on the Argen- 
tin^^^li^ublic, its position and extent, its Indian frontier 
an“nvasions, its colonies and railways — a Republic with 
a great future before it, and one] in which our British 
interests are largely involved. 
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'J^HERE is at tot sight soneladk of tnto of purpose 
^ m anoidiil^on wMchtmtotitos to iSosInite sudi 
diverse subjects as health and public education. Hus im- 
pression will be in the present case confirmed partly by 
tlie postponement of the opening of the Educational Sec- 
tion to the month of Jtme, and partly by the fact that the 
display of educational appliances will be held in the 
neighTOurkig building, the new Technical School of the 

S and Guilds of London Institute, and not in the 
»ies of the Exhibition building itself. A mere mis- 
cellaneous collection of objects more or less illustrative of 
school work, furniture, fittings, apparatus, and dia- 
grams, would, however, prove of little general interest and 
value, unless it were on a very comprehensive scale. The 
Executive Committee, therefore, have wisely decided to 
limit the scope of the educational part of the Exhibition 
of the present year, and to direct the attention of 
exhibitors mainly to the elucidation of a few special 
problems which possess exceptional importance or public 
interest at the present time. Foremost among these are 
the subjects of technical and scientific instruction, trade 
and apprenticeship schools, the teaching of art, and the 
Kindergarten with other devices for infant training. The 
accidental association of this part of the Exhibition with 
one devoted to the subject of health has also naturally 
suggested another class of illustrative display likely Ic 
prove particularly interesting to school managers and tin 
public at this moment. While the Executive Committe< 
has shown no disposition to encourage the absurdl; 
exaggerated and not very sincere outer)' which ha: 
been raised about the “over-pressure” of children in 
schools, they have shown much judgment in giving 
special prominence to those “exhibits” which are de- 
signed to illustrate the conditions of healthy life in 
schools. Accordingly, models of the best school build- 
ings, appliances for wanning, lighting, and ventilating, 
improved desks and fittings, contrivances for securing 
right posture for the limbs and Tor preventing injury to 
eyesight, precautions against disease in schools, will be 
largely shown. The whole subject of physical training 
will also, it is expected, be illustrated with unusual fullness 
and variety. Models and examples of the latest and best 
forms of gymnastic apparatus in use in England and in 
foreign countries w'ill be shown ; and arrangements are 
being made, with the sanction of the heads of the Ad- 
miralty and of the War Office, for the practical exposition 
of the methods of military drill in use in the great military 
and naval schools at Chelsea and Greenwich, on certain 
afternoons on which the boys can be spared for this pur- 
pose from their ordinaiy school duties. 

The increased attention now being directed to the whole 
subject of infant training ; the extended interest taken by 
the best teachers in the study of the methods of Frdbel ; 
and the recognition by the Education Department for the 
first time, in Mr. Mundella^s Code, of the need of training, 
object lessons, recreation, and varied employment in infant 
schools, as well as instruction in reading, writing, and 
arithmetic, have Justified the appropriation of a consider- 
able space to the Kindergarten, and to the exhibition of 
pictures, games, manual exercises, and apparatus specially 
adapted for the training of very young children, whether 
in schools or nurseries. There is reason to believe that 
this department of the display will be especially full and 
interesting, and will comprise some of the latest and most 
ingcauious of the device^ for infant discipline which are in 
use in Germany and Switzerland, as well as in our own 
country. 

Closely connected also with the general design of 
the E^ibition to show how school-life may be made 
healthier, brighter, happier, and more interesting, there I 
will be a considerable oisplay of pictures and school de- | 


coxatioQS. The Ait for Schools Association ” and other 
exhUton win seek to show how the school-room may be 
inddeQla%.tt8elol in improvingthe taste and stimulating 
the imagination of the sdiolars; and it mav be hoped 
that many teadien will gather from tiie Esthi^on some 
fruitful sumstkms as to the maimer in which art may 
give added reality mid force to lessons on history, on 
descriptive geography, on the facts of science, and on the 
life of the ancient world. 

The London, Birmingham, and other School Boards 
have arranged for collective displays of their best fittings, 
desks, and other apparatus. Illustrations and models of 
school kitchens, cookery schools, and the latest appli^ces 
for the practical teaching of domestic economy will be 
tolerably numerous ; and special pains have been taken 
by those members of the Eaucation Committee who have 
recently served on the Technical Instiuction Commission 
to procure some of the most characteristic illustotions of 
the methods of technical and industrial teaching in use 
in the trade and apprentice schools of the Continent. 

There will be a library and reading room attached to 
the educational department of the Exhibition ; and a large 
collection of the newest text-books, treatises, diagrams, 
and works of reference having relation to the subject of 
the Exhibition will be so arranged that they may easily be 
consulted by visitors. 

One very interesting feature of the whole programme 
will be found in the plan— not yet fully matured— for an 
International Congress or series of Conferences to be held 
in connection with the Exhibition during the first week in 
August. A large attendance of delegates from foreign 
countries is expected, and some of the most important 
educational problems of the day will be discussed. The 
sub-Committee, which has spent much time in arranging 
the details, is representative in its character, and consists 
of Lord Kcay, the Hon. L. ^Stanley, two of the Senior 
Inspectors of .Schools, Mr. .Sharpe and Mr. J. G. Iritch, 
Archdeacon ICmcry, the Rev. Dr. Graham of the Ham- 
mersmith Training College, Mr. Storr, Mr. Magnus, Mr. 
St. John Ackers, and Dr. Kigg. So far as the arrange- 
ments have yet been published, they promise to provide a 
scries of \'aliiable public discussions, by persons of 
authority in tJicir spcci.'il departments, on the organisation 
of primary, Kccondar)', and university education; on the 
conditions of health and physical development in schools ; 
on the i)rofcssional training of teachers, the testing of 
their cpialifications, and the public recognition of those 
qualifications ; on several special departments of instruc- 
tion, infant training, art teaching, science and technical 
teaching > and on museums, libraries, and other subsidia^ 
agencies by which the influence of the school may be 
extended to the home life, to leisure, and to the means of 
self-improvement. 


NOTES 


The Council of the Royal Society have selected the following 
fifteen canclidates to be recommended for election at the annual 
meeting on June 12 next : — Prof. George Johnston Allman, 
LL.D., Prof. Isaac llaylcy Balfour, D.Sc., Joseph Baxendell, 
F.R.A..S., James Bell, F.I.C., I‘rof. Walter Noel Hartley, 

F. R.S.E., Prof. Alexander Stewart Herschel, M.A., Wilfrid 
II. Iludleston, M.A., Prof. Horace Lamb, M.A., Prof. John 

G. McKendrick, M.D., Arthur Ransome, M.D., Prof. Charles 
Smart Roy, M.D., Prof. Arthur William Rucker, M.A^ Jos^h 
John Thomson, B.A., Lieut.-Col. Charles Warren, C.M.G., 
and Prof. Morrison Watson, M.D. 


THE following three savaittt were elected Foreign 
he Linnean Society at the last meeting, May i t Dr. 
laeckel, Professor of Zoology and Director of the ^logical 
nstitut, Museum, University of Jena, Motijg othw things weU 
nown for his studies of Sponges, Radiolanans, Medusae, &c. ; 
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Dr. Alexander Kowalevsky, Professor and Director of the Zoo* 
tomical Cabinet, &c., in the University of Odessa, notable for 
his anatomical and embryological researches on the Tunicates, 
Holothurians, Coelenterata, &c. ; and Dr. S. Schwendener, Pro> 
fessor of Botany, University of Berlin, whose labours in cryp* 
togamic botany, more especially Lichens and Algsc, receive due 
appreciation by his kindred workers on these and allied topics. 

A CIRCULAR signed by Prof. Ray Lankester, Secretary 
t£m.t and Mr. Frank Crisp, Treasurer pro tern., has been issued 
from Burlington House, London, with reference to the pro- 
posed ** Marine Biological Association of the United Kingdom.’* 
The object of the Society, as explained by the speeches made at 
the meeting of March 31, is to erect and maintain at suitable 
points on the coast one or more laboratories similar to the 
Zoological Station of Naples and the American Laboratories of 
Newport and Chesapeake, to which naturalists may resort for 
the purpose of investigating the history of marine life, both 
animal and vegetable, and the various conditions affecting the 
welfare of British food-fishes and mollusks. It is proposed, in 
the first place, to establish a laboratory on the south coast of 
England. To build this laboratory and equip it in an efficient 
manner with boats, dredging apparatus, and tanks, a sum of not 
less than 10,000/. is desirable, whilst an income of not less than 
1500/. a year will be required to maintain it and to pay the wages 
of attendants and fishermen and the salary of a resident superin- 
tendent. The Provisional Committee, as authorised by the 
meeting on March 31, has made the following rules with regard 
to membership of the Society ‘‘The Members of the Society 
shall consist of three classes— (rt) Donors of 500/. and upwards 
to the Society, who shall be Governors and permanent Members 
of the Council. {l>) Donors of 100/. to the Society, who shall be 
Founders and Members of the Society for life. (/) Annual 
Subscribers of 1/. u. The subscription maybe compounded for 
at anytime by a payment of 15/. iSj.” The members of the 
Society will shortly meet to elect a Council and Officers, and 
to adopt a constitution and rules. It is proposed that the 
members shall meet at least once a year for the purpose of 
electing a Council and transacting other business, and they wdll 
receive reports of the work done by the Society, and especially 
of the investigations carried out in the laboratory maintained by 
its agency. In addition to the fixed contributions above men- 
tioned in connection with membership, the Committee invite 
special donations towards defraying the expenses of erecting the 
first laboratory. Those desiring to become members should 
communicate as soon as possible with the Treasurer, at 6, 
Old Jewr}% E.C. 

The Annual Meeting of the Academy of Sciences of Paris was 
held on Monday, M. Blanchard, president for 1883, being in the 
chair. M. Blanchard opened the sitting by an address, reciting all 
the losses that the Academy had sustained during the past year. 
He dwelt principally on the exceptional eminence of M. Dumas. 
He summarised also the several scientific expeditions which had 
been fitted out by the French Government during the year after 
having taken the advice of the French Academy. M. Bouley 
read the list of the awards granted by the several academical 
commissions, and which is too long to be reproduced in our 
columns, the number of these foundations being yearly enlarged ; 
thus far no less than three prizes were distributed for the first 
time— the Penaud Prize for progress in Aeronautics to MM. 
Tissandier, Taton, and Leroy de Brognac, and two prizes by 
Le Petit d’Ormay, one for physical sciences, and the other for 
mathematics. The interest of the Br^nt Prize (4000/.) for 
curing the cholera was bestowed on M. Pasteur’s pupils, who have 
studied the subject in Egypt on the spot. One of the astronomical 
prizes was given to M. Stephan of Marseilles, and the other to 
several members of the transit missions not belonging to the 


Academy Gold medals were distributed to the marine officers 
who took part in the expedition of the TravailUur under Milne- 
£d wards for exploring the Atlantic, and to those who wintered 
with the Romancht in Terra del Fuego, in connection with other 
Polar expeditions. M. Bertrand read the Hoge which had been 
written by M. Dumas on the brothers Deville, both of 
them members of the Academy of Sciences, who died, Charles, 
the geologist, in 1876, and Henry in i8$i, both at the same age. 
After having read this address on behalf of his illustrious col- 
league, M. Bertrand read for himself an iloge on Puiseux, a 
Member of the Mathematical Section. 

The following, according to Science^ is a complete list of the 
papers read at the meeting of the United States National Aca- 
demy of Sciences, April 15 to 18 : — G. K. Gilbert, the suf- 
ficiency of terrestrial rotation to deflect river-courses ; T. Sterry 
Hunt, the origin of crystalline rocks ; Simon Newcomb, on the 
photographs of the transit of Venus taken at the Lick Observa- 
tory ; A. E. Verrill, zoological results of the deep-sea dredging 
expedition of the U.S. Fish Commission steamer Albatross ; Ira 
Remsen, the quantitative estimation of carbon in ordinary phos- 
phorus ; reduction of halogen derivatives of carbon compounds ; 
Elias Loomis, reduction of barometric observations to sea-level ; 
C. S. Peirce, the study of comparative biography ; C. S. Peirce 
and J. Jastrow (by invitation), whether there is a minimum per- 
ceptible difference of sensation ; S. P. Langley, the character 
of the heat radiated from the soil ; J. E. Hilgard, on the depth 
of the western part of the Atlantic Ocean and Gulf of Mexico, 
with an exhibition of a relief model ; on the relative levels of 
the western part of the Atlantic Ocean and Gulf of Mexico with 
respect to the Gulf Stream ; account of some recent pendulum 
experiments in different parts of the world, made in connection 
with the U. S. Coast and Geodetic Survey ; E. D. Cope, on the 
structure and affinities of Didymodus, a still living genus of 
sharks of the Carboniferous period ; on the North American 
species of mastodon ; Thco. Gill and John A. Ryder (by invi- 
tation), the characteristieswof the lyomerous fishes ; on the clas- 
sification of the apodal fishes ; Theo. Gill, on the ichthyological 
peculiarities of the bassalian realm ; George F. Barker, on the 
Fritts selenium cell; on a lantern voltmeter; George J. Brush, 
on the occurrence of mercury in native silver from Lake Supe- 
rior ; H. A. Rowland, progress in making a new photograph of 
the spectrum ; B. Silliman, on the existence of tin ore in the 
older rocks of the Blue Ridge ; H. M. Paul (by invitation), the 
Krakatoa atmospheric waves, and the question of a connection 
between barometric pressure and atmospheric electricity ; John 
S, Billings, memorandum on composite photographs in crani- 
ology ; A. W. Wright, some experiments upon the spectra of 
oxygen ; Elliott Coues, on the application of trinomial nomen- 
clature to zoology ; E. M. Gallaudet (by invitation), some recent 
results of the oral and aural teaching of the deaf, under the 
combined system ; F, W, Clarke (by invitation), jade imple- 
ments from Alaska ; Henr}” L. Abbot, recent progress in elec- 
trical fuses ; J. S. Diller (by invitation), the volcanic sand which 
fell at Unalashka, October 20, 1883, some considerations 
concerning its composition. The following biographical notices 
of deceased members were also read ; — Of Gen, G. K. Warren, 
by H. L. Abbot ; of Prof. Stephen Alexander, by C. A. Young ; 
of Dr. J. Lawrence Smith, by B. Silliman ; and of Dr. John 
L, LeConte, by S. H. Scudder. 

On Saturday last a banquet was given by a number of anthro- 
pologists to M. Gabriel de Mortillet, Conservator of the St, 
Germain Museum of National Antiquities, and his portrait, 
was presented to him. M, de Mortillet stated that his usual 
summer excursion would take place this month or in the be- 
ginningof June, and that Brittany would be chosen as a field 
for jpjiftration. Any person wishing to join the Professor 
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in his scientific tour may write to M. de Mortillet at the Chdteau 
de Saint Germain. The banquet hall was decorated with a 
life-size picture of an early Gaul. The picture was executed 
according to the last discoveries of M. de Mortillet. The 
man is represented as having no hair on his body ; his 
arms are very long and muscles ver>' powerful, but the 
toes of his feet are not opposable, although they could be 
used for climbing the trees of the primitive forest. His jaw 
is strongly prognathous, but not at all equal to that of an anthro* 
]x>id ape. His breadth is strongly compressed laterally and his 
abdomen prominent. The skin is not negroid, but of our pre- 
sent colour. The expression of the face is in intelligence on a 
level with that of an Australian. 

Anthropology plays a great part in the Paris sahn this 
year. One of the largest pictures, attracting the attention of 
crowds, represents a primeeval tribe preparing in their cave to 
feed upon an Vrsus spiUucus which has been killed by the 
warriors with their stone implements. 

The spring meeting of the Institution of Mechanical Engineers 
was held at the Institution of Civil Engineers on May i and 2. 
The most interesting paper read was on the Consumption of 
Fuel in Locomoti\*es, by M. Georges Marie, Engineer to the 
Paris and Lyons Railways. This paper is of considerable im- 
portance as bearing on the actual economy of the locomotive 
considered as a heat engine. The chief conclusion is that the 
locomotive is a better engine, as regards economy of fuel, than is 
usually believed, and cannot be very much improved unless the 
pressure in the boiler can be increasetl at one end or a condenser 
applied at the other. The author looks forward confidently to 
both these improvements, but when achieved they will, he cor- 
Hiders, necessitate an improvement in the valve gear, and 
probably the use of comi)ound engines on the scheme now- 
brought forward by Mr. VVebb. With those and w-ith some 
other improvements, such as a bqjtter clothing of the boiler and 
the heating of the feed -water by the exhaust -steam, M. Marie 
looks forward to the locomotive attaining a [)osition, as regards 
economy of fuel, much beyond even that which it j)ossesses at 
l^resent. The other papers read were entirely of a practical 
character, with the exception of one by Mr. Robert Gordon, of 
Burmah, describing the apparatus used at Mr. Froude’s w-orks 
at Torquay, for testing current meters. The arrangement of 
the tank, dynamometer, governor, &c., is clearly described, but 
would hardly be intelligible without the aid of drawings. 

W^E are glad to direct the attention of our readers to the Ilial h 
Journal^ published by Heywood of Manchester, and which, with 
the May number, has concluded its first volume. The Journal is 
a monthly review “ of sanitaiy- science and of voluntary effort for 
the public good.” It seems to us to be admirably calculated to 
serve the purpose for which it has been established, and we hope 
it will receive all the encouragement it deserves. 

The recent threat of certain French journals that their troops 
would occupy the island of Hainan until China had paid an 
indemnity hsi& directed attention to that little-known appendage 
of the Chinese Empire. In a late number of that valuable 
periodical, the CAina Review, we find an account of a journey 
through Hainan by Mr. Henry. As in other outlying possessions 
of China, the native tribes have succeeded in a measure in holding 
their owm against the ubiquitous Chinese. The northern part of 
the island is described as a large plain, while the centml and 
southern portions are mountainous. Here the aboriginal tribes, 
the Les, take refuge. They are cordial and hospitable to 
strangers, and are probably of Malay origin. There are fifteen 
or sixteen different tribes, known under distinct names, varying 
more or less in dress, language, and customs, but all evidently 
belonging to one homogeneous race, bound together by common 
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ties, and, as a rule, living on friendly terms with each other. 
The flora and fauna appear singularly rich, and but little 
investigated. In a visit of a few weeks the late Mr. Swinhoe 
noted 172 species of birds, nineteen of which were new to 
science, and were first described by him. The leeches are an 
especial plague to the traveller. They are described as of a 
grayish-brown and earthen hue, and vary from half an inch to 
an inch and a half in length, and swarm from the ground on all 
sides. Along the path, on the ends of grass blades and branches 
of shrubs, they may be seen holding by one end, w-hile they 
reach out their whole length feeling on ever}» side for their 
prey. The instant they touch foot or hand, or any part of the 
body, they take fast hold, and can only be detached by the 
application of fire, or when they are sated with blood. The 
natives carry bamboo sticks, with which by a quick motion they 
can sometimes detach them. Although the people appear in a 
state of rural prosperity, as there is very little foreign trade, while 
the climate is bad, it is difficult to see what France would gain 
by the occupation of the island. 

Reports from Mount Hamilton, California, Science states, 
say that this has been the most stormy winter known since obser- 
vations were begun at the Lick Observatory. The bad weather 
did not begin till so late in Januar>- that a drought in California 
was feared ; hut there have been 40 inches of rain and melted 
snow up to April 4, and at that date the mountain w-as covered 
with 2 feet of snow. The anemometer cups were blown away, 
with the wind-gauge indicating 65 miles per hour. The lowest 
temperature has been + 12®; and at this temperature outside 
water did not freeze within the uncompleted buildings. 

The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey {lifacacus rhesus 9 ) from 
India, presented by Miss Ilarbord ; a Pig-tailed Monkey 
[Maeaens nemestrinus) from Java, presented by Miss Ethel 
Fenwick ; a Macaque Monkey {Macacus eynomolgus d ) from 
India, presented by Mr. P'. Harrison ; a Garnett’s Galago 
{Galago garneUi J ) from Eastern Africa, presented by Lieut. 
James Knowles, R.N. j a Dow’s Tapir {Tapirus dowii 6 ) from 
Venezuela, presented by Mr. Reginald Pringle ; a Spotted 
Iclineuinon {fferpestfs nepalensis) from Nepal, presented by Mr. 
John Walker ; two Clapperton’s FrancoUns clappn^ 

tom) from West Africa, presented by Major H. Wade Dalton ; 
twoChukar Partridges {Caccabis chukar) from North-West Indio, 
presented by Lieut. -Col, C. Swinhoe ; a Herring Gull {Lavus 
argentatus), European, presented by Miss Laura Dunnage ; two 
Barn Owls {Strix Jlammta), British, presented by Mr, R. 
Church ; two Hoary- Snakes {Coronella cana) from South Africa, 
presented by Mr. E, Watson ; two Wattled Cranes {Gfus carun- 
culata) from South Africa, two Spur- winged Geese (Plectropte* us 
gambensis), four Vinaceous Turtle Duves {Turiur vina^eus), 
three Harlequin Quails {Coturnix histnonica 6 6 9 ) from West 
Africa, dci)osite(l ; a Grey-cheeked Mangabey {Cercocebus albi- 
gena <J) from West Africa, two White Cranes {Grus Icuco- 
geranos) from India, a Cabot's Homed Tragopan {Cetiornis 
caboti 6 ) from China, a Banded Gymnogene {Polyboroidcs 
typicus) from Africa, two Yucatan Blue Jays {Cyanccitta yuca- 
tanica) from Yucatan, two Axolotls (Siredon mexicanus) from 
Mexico, purchased ; a Moustache Monkey {Cercopithecus cephus) 
from West Africa, received in exchange ; a Maholi Galago 
{Galago maholt), seven Coypus {Myopotamus coypus), bom in 
the Gardens. 


OUR ASTRONOMICAL COLUMN 
White Spots upon Venus.— Four years since M. Trouvelot 
rew attention to two remarkable white spots which he had 
bserved on opposite limbs of Venu^, near the extremi^ of the 
xsps, from November 13, 1877, to February 7, 1878. The 
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fouthera «pot was the brigrhter of the two, and ** appeared then 
to be composed of a multitude of bright peaks, forming on its 
northern border a row of brilliant, star-like dots of light.” The 
white spots disappeared after the inferior conjunction, which 
occurred on Februair 21. 

At the sitting of the Academy of Sciences of Paris on March 
24, M. Trouvelot mentioned that on two hundred and forty-two 
occasions since February 1878 he had observed one or other of 
the luminous spots, and occasionally both, and had made up- 
wards of one hundred and twenty drawings. Since April 5 in 
the present year he had not lost sight of the northern spot, which 
alone was visible at that date. He did not find the spots affected 
by the diurnal rotation of the planet, and hence infers that the 
axis passes either through or very close to their centre. In this 
view it will lie interesting to compare the position of the axis of 
the spots determined by his observations with the results ob- 
tained by De Vico and others. An attempt in this direction, 
founded upon some of the more satisfactory drawings, did not 
promise a near agreement. M. Trouvelot arlds that the s|X)ts 
appear almost permanent, and thinks they are the summits of 
high mountains projecting beyond the cloudy envelope, generally 
opague, which covers the planet. 

Tne observations in 1877-78 were made at Cambridge, U.S., 
those of the present year at the Observatory of Meudon. De 
Vico’s investigation on the position of the axis of Venus ap- 
peared in the Memoirs of the Observatory of the Collegio 
Romano for 1840-1841 : it can hardly be said that his results, 
founded upon data necessarily vague, have inspired much con- 
fidence amongst astronomers. He made the inclination of the 
equator of Venus to the ecliptic 53“ ii', and the longitude of the 
ascending node 57^ 19’ for 1841 ; the rotation of Venus in side- 
real time, 23h. 21m. 21 ■93s. ; these are the figures quoted in 
Secchi’s ** Life of l^c Vico.” 

The Great Comet of 1882. — Prof. Howe notifies that he 
has undertaken a definite determinatiem of the orbit of this comet, 
which will doubtless be a work of some labour, ^'bus far calcu- 
lation appears to indicate that the comet was moving in an ellipse, 
with a period not differing much from eight centuries : Kreiitz 
gave 843, Fabritius 823, Frisby 794, and Morrison 712 years; 
the orbit of J'^abritius <le]K‘nds upon the widest extent of observa- 
tion. Between the earliest and latest accurate positions the 
comet (lescrilied an orlutal arc of 340®: a similar arc was traversed 
by the comet of 1680 between its discovery by Kirch on the 
morning of November 14 and the last observation by Sir Isaac 
Newton on March 19 following. 

I'hose who may h.ave unpublished observations of position of 
the great comet of 1882 will do well to communicate them to 
Prof. Howe forthwith. 

Brorsen’s Comet of Short Period. — Wc have not yet 
met with any intimation that an ejihcmeris of this comet for the 
approaching reappearance is being prepared : that for the last 
return in 1879 was furnished by Prof. L. R. Schulze of T>ol)eln ; 
the time of j^crihelion passage was almut eleven hours later than 
his calculation gave it. Disregarding perturbation, the comet 
would be again clue at perihelion in the middle of September 
next, in which case it would be obsciTnble in the two hours 
before sunrise, in August and September, under somewdiat 
similar conditions to those in 1873. Supposing the perihelion 
passage to occur September 14 *5, the comet’s position at that 
time would be in about R.A, 154® *5 and N.P.D. 76® *2, the 
distance from the earth i'4i. 

Since the discovery of this comet within one clay of perihelion 
passage in 1846 it has been observed at four returns, viz, in 1857, 
1868, 1873, and 1879. 


THE IRON AND STEEL INSTITUTE 

^HE annual meeting of the Iron and Steel Institute took place 
•* at the Institution of Civil Engineers on April 30 and May 
I and 2. The proceedings commenced with the reading of the 
Council’s Report and the Accountant’s statement, and with the 
presentation of the Bessemer Medal jointly to Mr. E, B. Martin 
of Dowlds and Mr. E. Windsor Richards of Middlesbrough, in 
recognition of the part taken by them in introducing the basic 
proce^ for the manufacture of steel. In returning thanks, Mr. 
£. Windsor Richards mentioned that his firm, tmit of Messrs, 
Bolckow, Vaughan, and Co., were now making no less than 
3000 tons per week by this process from Cleveland pig-iron, such 


as would have been thought, until recently, wholly unsuitable 
for steel-making. Sir H. Bessemer, who was present, con- 
gratulated the recipients and the steel trade gener^y upon the 
brilliant success of Messrs. Thomas and Gilchrist’s invention. 

The first paper read was by Mr. I. L. Bell, F.R.S., and dealt 
with the use of Raw Coal in the Blast Furnace. It pointed out 
that this question, as being more complicated than thSat of coke, 
had never been treated before the Institute, although raw coal 
was largely used in the United States in the form of anthracite, 
and in Scotland in the form of the splint coal of the Lanarkshire 
coal-field. It is with the latter that the paper was chiefly con- 
cerned, Taking the Brockwell seam as a ^ood specimen of 
Durham coking coal, analyses were given of it first in its raw 
state, and secondly when converted into coke, together with the 
number of beat units developed from one weight-unit of each. 
It api>ears that this numl)er is 7437 in the case of the coal, and 7395 
in the case of the coke, so that the heat developed in the two 
kinds of fuel is practically the same. This theoretical result 
was checked l)y experiments on a latge scale made upon the 
North-Eastern Railway, using the same engines and the same 
weight of trains. The trials were continued for one week with 
each kindi of fuel, full loads being taken to the place of ship- 
ment and tlie wagjgons returned empty to the collieries. The 
result in one trial in j^ounds consumed per train mile was 40*5 
of coal and 41*6 of coke. In another experiment the difference 
was larger, but still it was not serious, and the theoretical deduc- 
tion just given is thus fully cemfirmed. This equality of value 
between coal and coke is not, however, found to exist in the 
blast furnace, for the simple reason that the volatile constituents 
of the coal are scarcely oxidised at all, and therefore ^ve but 
very little useful effect. They mijp;ht, however, be utilised in 
another way, namely, as a means of reducing the oxide of iron 
to the metallic state. The gas from the coal would thus do part 
of the work now done by CO, and might enable a larger quan- 
tity of COa to be evolved in the escaping gases. At present, 
however, this effect docs not seem to be realised in practice. 
Analyses were given of the Lanarkshire splint coal, which 
show that, as a source of bent, it is inferior by about 30 per 
cent, to the .South Durham coal. Analyses were also given of 
the escaping gases where this coal is used for smelting, and from 
this the quantity of heat evolved and appropriated was calculated, 
and compared with furnaces u^ing coke. It thus a]>pears that 
the raw coal occasions a much less perfect oxidation of the carbon, 
and in consequence a muefl smaller evolution of heat. On the 
other hand, the hyeirogen contained in the coal affords a large 
supply of heat, but this .and far more is absorbed in the expulsion 
of the volatile constituents, which is sufficiently proved by the 
very low temjicrature of the escaping gases, 190® C. as compared 
witli 332® C. in the case of coke. 

As regards the proportion of COjj and CO in the escaping 
gases, it appears that with coal it is much below the limit which 
Mr. Bell has fixed as the maximum compatible with reduction, 
viz. I of COjj to 2 of CO. Hence it follows that a considerable 
(piantity of CO^musi have dissolved carbon and so returned to CO. 
Calculatingllhis quantity, it ajjpears that the total carbon which 
reaches the hearth and gives up its heat for the fusion of iron, 
&c., is not very different in the two cases. Why then is there 
so large a disappearance of COo in the Scotch furnace as com- 
pared with the English ? Mr. Bell attributes it to the fact that 
the latter is 80 feet high, whilst the former, though 74 feet high, 
was only filled to 8$ per cent, of its real capacity. The effect of 
the lower furnace is to diminish the time during which the ore 
is exposed to the reducing agency of CO, whilst still too cool 
for the fuel to decompose CO2. In addition it is suggested that 
I the presence of hydrogen in the coal might cause the formation 
f of steam, which would subsequently react on the fuel and tend 
to lower the percentage of CO3. On the whole it appears that 
when using raw coal in the blast furnace there is a waste of 
carbon to the extent of 372 units ; but before recommending 
that the coal should be coked in order to avoid this loss, the 
commercial aspect of the question must be considered, and it 
I appears tliat the cost of coking even where possible would in 
! many cases exceed the saving attained. A further point, however, 
which needs consideration is the possibility of condensing the 
tar and ammonia given off by the coal and so saving the valuable 
products. Here we have a difficulty in the Scotch furnaces from 
the enormous quantity of gas which would have to be dealt with ; 
nevertheless the results attained by Messrs. Baird in the Gartsherrie 
furnaces (fflven below) ^eem to show that the yield of ammonia is 
abentjliAime as in the Simon-Carv^s process for coking, as used 
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by Messrs. Pease, in which case the sulphate of ammonia and tor 
were worth about y, per ton of coal used. As theoretically five 
times this amount of sulphate of ammonia might be obtained from 
the coal, it seems probable that a large quantity of nitrogenous 
compounds may eventually be secured in this manner. 

In the discussion on the paper, the fact of coal and coke being 
practically equal in heating power was confirmed by severed 
^eakers ; and some interesting facts as to the anthracite blast 
furnaces of the United States were elicited. I'lie advantages of 
calcining the limestone (which seem in most cases to be nU) and 
of mixing coke with coal in the charge were also discussed ; 
and the important question of raw coal as an iron-smelting 
material may thus be said to be fairly opened. 

The next two papers were taken together. The first was by 
Mr. R. Smith Casson on the system worked out by himself and 
M. Bicheroux for gas puddling and heating furnaces. This 
^stem, which has been worked with most satisfactory results in 
Belgium, is simpler and cheaper than that introduced by Sir 
William Siemens, and as regards efficiency and economy has 
much to recommend it. The other paper, by Mr. W. S. 
Sutherland, was on tlie most recent results in the application 
and utilisation of Gaseous and Liquid Fuels. It appears that 
Messrs. Baird and Co, are now recovering the tar and ammonia 
from the gases of no less than sixteen of their blast furnaces, 
consuming about 100 tons of coal daily. They manufacture the 
ammonia into sulphate and distil the tar, the actual yield per 
ton of coal vamng from 18 lbs. to 25 lbs. of sulphate of 
ammonia, and from 180 lbs. to 200 lbs. of tar. I'hc gas is 
found to be perfectly clean and free from moislure, and is thus 
better adapted than before to such purposes as raising steam, 
heating the blast, &c. In addition U) this the paper described a 
new method of working the producers employed for generating 
gas in the Siemens or other systems of gaseous fuel, and for 
abstracting from the gas so obtained the tar and ammonia it 
comprises. It appears that a generator gas of high (quality can 
now be got with certainty, at the same lime yielding 20 lbs. 
of sulphate of ammonia with ten to twenty g.alfons of good tar 
per ton of coal. A net saving of from 2r. 6 d. to 4?, jicr ton 
may thus be eft'ected, and with the same result as in tlie case of 
the blast furnace, viz. that the ga'^es arc improved instead of 
being damaged by the removal of their valuable products. The 
using of such substances as lar and ammonia merely for fuel can 
only be considered barbarous, and it now seems probable that in 
a very few years it may be a thing of the past. 

t)n Thursday the first paper read was by Mr. Walter R. 
IJrowne on Iron and Steel Permanent Way. It described the 
system of iron sleejicis, sueeessfiilly introduced by Mr, Webb of 
the London and IS orth- Western Railway, ami pointed out the 
many advantages that would result, esjDecially to the iron trade 
of this country, if the use of metallic slecjjers became a recog- 
nised fact. In Germany it is .so already, thousands of miles 
being now laid with metallic sleepers ; and it is to Ije hoj)ed that 
a vigorous effort will be made to dcvcloj) their use both in 
England and in our colonies. 

rhe second paper, by Capt. C. Ordc-Browne, K.A., dealt 
with the behaviour of Armour of different kinds under fire. Four 
kinds of armour were specified : first, wrought iron ; secondly, 
comjiound armour or wrought iron with a steel face ; thirdly, 
solid steel ; fourthly, chilled cast iron. The different modes in 
whicli these yield to the impact of a shot were clearly described. 
Wrought iron is punched with a clean hole, the rest of the target 
hardly suffering any damage. As complete penetration is neces- 
sary, hardness and rigidity of metal arc the essentials for a pro- 
jectile, and not tenacity. Hence the extended use of Palliser’s 
chilled shot. In compound armour the hard steel face severely 
tries the tenacity of the metal, so that the shot frequently breaks 
to pieces ; at the same time the plate yields by cracking in 
radiating lines from the point of imjiact, and sometimes in con- 
centric fines. Solid steel does not yield at the point of impact, 
but as the shot enters, it wedges and sets up the metal round it, 
the plate swelling and yielding by radiating cracks. Such cracks 
are much more likely to extend through the metal than is the 
case with compound plates. Chilled iron is broken up bodily by 
the direct blows of heavy shots, cracks radiating from the point 
of impact, which is never pierced even to a single inch of depth. 
Details were then given of the experiments carried out in 1882 
at Essen, at Spezia, and at Ochta near St. Petersburg ; in 1883, 
at Shoeburyness, and at Buckau on chilled cast iron ; and 
finally experiments by Capt. Palliser and Sir Joseph Whitworth. 
Stress was laid on the necessity for dividing armour into two 


distinct classes, soft and hard : the former signified armour which 
was perforated, and the latter armour which must be broken up. 
The difference was illustrated by a simple dropping apparatus, 
in which a model of a shot with a heavy weight behind it was 
allowed to fall either upon millboard, to represent soft iron, or 
upon brick, to represent hard iron. The likeness of the results 
to those found in practice with hard and soft armour respectively 
is very remarkable. It is therefore altogether a mistake, when 
attacking hard armour, to use the data obtained for perforation 
as a measure of the shot to be employed. The energy in the 
shot per ton of the weight of the shield is another measure which 
may oe useful, but is not theoretically correct. To work out the 
problem mathematically is ver^ difficult, and it is suggested that 
mucli might be learnt by firing steel bullets against plates of 
steel and chilled iron, keeping all conditions uniform except 
those whose relation is the object of investigation. Certainly 
some such experiments are needed, as arc also actual trials 
against the bard armour, solid steel, or chilled iron, which is much 
used abroad ; otherwise, should we be involved in a war, we 
might find that our calculations, based only on soft armour, 
would land us in disastrous failure. 

The first paper on Friday was on Recent Improvements in 
Iron and Steel Shipbuilding, by Mr. William John of Barrow- 
in-Furness. This paper ga^'c .some remarkable statistics of steel- 
built vessels during the last few years. It n]>pears that between 
1879 and 1883 the pr<^])ortion of steel vessels built and registered 
in tile United Kingdom increased from 4*38 per cent, in 1879 to 
157 per cent, in 1S83 ; wooden vessels being left out of account 
in each case. It is eviilent that steel as a material for shipbuild- 
ing has ]>asscd entirely out of the experimental stage, and must 
be judged by the results of its working in the shipyards, and the 
])erfonnance of the ships already alloat. The experience of 
those shipbuilders who have ]\aid most attention to steel is that 
it has now become a much more uniform and satisfactory mate- 
rial than iron, so that workmen actually complain if they are put 
to work upon iron, from the trouble and annoyance it involves. 
'I'he only i)()int of practical importance left is the deterioration 
which occasionally occurs when thick plates of steel are punched. 
On this furllier information is necessary, as also on the real cause 
of the failures that took place some years ago, especially those 
in the boilers of the Livadia, In some cases, metal of which 
the chemical analysis .showed nothing abnormal, and which 
would bend double wlien the edges were carefully prepared, 
broke off like glass when the edges were rough, or when holes 
were punched in it. The ])a])er then went on to consider the 
difference in cost between vessels built of iron and steel, which 
at the ])rescnt rate aj^pears to be jimctically insignificant. On 
the other hand, strength is decidccllv in favour of steel ships, 
even with the present reduction 01 scantlings sanctioned by 
LIoyd^s. I’he case was mentioned of the Duke of WestminsUr^ 
a vessel 400 feet long, which bumped for a week at the back of 
the Isle of Wight on stony ground without making a dro]) of 
water. I'his was owing to the elasticity of the steel, and could 
not possibly occur with an iron ship. With regard to corro- 
sion, Mr. Johns considered that this was a matter to be 
overcome by increased knowledge and care in maintenance, 
while there was no evidence to show that the difference in 
corrosion between steel and irrm is sufficient to stop the progress 
of steel shipbuilding. Finally he observed that great attention 
h.ad been paid of late to the longitudinal strains on ve^ large 
ships, much greater use being made of iron decks, longitudinal 
stringers in the bottom, &c., so that he could no longer show, as 
he had in 1874, that vessels grew steadily weaker as they in- 
creased in .size. In the discussion, Mr. Martell, Inspector of 
Lloyd’s, confirmed the view that steel is infinitely superior to 
ordinary iron, and that there is no reason to suppose that it 
deteriorates faster. He mentioned a ship built in 1878 for the 
iron ore trade, which as yet showed no sign of deterioration. On 
tlie other hand, Mr. Jeremiali Head mentioned that, despite the 
progress of steel, more iron had been used in shipbuilding 
during the last year than ever before, and that steel plates were 
still much more expensive than steel rails from the necessity of 
hammering them after rolling, He maintainerl that common iron 
did not corrode so much as best iron or steel : the 
Britain, built in 1845, is still in existence, and so is a collier 
built in 1831. Mr. Riley confirmed the necessity of hammer- 
ing, owing to the increased number of failures if this ww 
neglected. Sir Henry Bessemer and others als^ took part m 
the discussion. This concluded the business of the meeting, the 
remaining papers being adjourned. 
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THE BUILDING OF THE ALPS » 

A^HEN were the Alps upraised, and what is the age of their 
building stones ? On the former of these questions there j 
is less diversity of opinion than on the latter ; yet, notwith- 
standing all that has been written on both, I am not without 
hope that I may find a few things sufficiently novel to be of 
interest to a general audience. 

The subject, indeed, is so vast that I must crave vour indul- 
gence for leaving some gaps in my reasoning unfilled, and pre- 
senting you with little more than an outline. To save time I 
shall assume a knowledge of the simpler geological terms, asking 
you only to remember that I always use the word ** schist,” as 
1 maintain it ought to be used, to aenote a more or less fissile 
rock the constituents of which have undergone so much mineral 
change that, as a rule, their original nature is almost wholly a 
matter of conjecture* I must fuso ask you to remember that, 
though I have seldom mentioned the names of other workers, I 
am really doing little more than giving an epitome of the labours 
n 1® host of geologists, conspicuous among whom are Heim, 
Baltzer, Von Hauer, Gastaldi, Lc^, Favre, Renevier, and 
many more, ^th Continental and Einglish ; I select, however, 
those facts with which I have myself become familiar during 
many visits to different districts of the Alps, from the Viso on 
the south to the Dachstein on the east. 

It is needless, I assume, to explain that mountain chains are 
the result of lateral thrust rather than of vertical upheaval, .and 
their contours are mainly due to the sculpturing action of heat 
and frost, rain and rivers, acting upon rocks bent into various 
positions, and of various degrees 01 destructibility. There are, 
however, three principles which are less familiar, but which I 
must ask you to bear in mind throughout this lecture ; ( i ) that 
when a true schist is asserted to be the metamorphosed repre- 
sentative of a post-Archican rock, the onus probandi lies with 
him who makes the assertion ; (2) that rocks composed of the 
detritus of older rocks may often readily be mistaken for 
them ; (3) that ^reat caution is needed in a])])lying the principles 
st ratigraphy to a mountain region. The first of these 
IS, I know, disputed, nut there can be little doubt as to its accu- 
racy ; the second is indisputable, so is the third ; but I will 
briefly illustrate what I mean by the statement, [Attention was 
then directe<l to diagrams of folds and reversals of strata in the 
Alps.] 

The first section to which I invite your attention is in the 
neighbourhood of the Lake of Lucerne. 'I'here arc few travel- 
lers to whom the cliffs of the Kigi are not familiar. Those great 
walls of rock, along and bcncatli which the Rigibahn now takes 
Its audacious way, arc mainly composed of enormous masses of 
conglomerate, an indurated gravel of Miocene age, called the 
nagelflue. These pebble beds may be traced in greater or less 
development along the north-western margin of the Swiss Alps ; 
they attain in the Rigi and the fatal crags of the adjoining Ross- 
^^rg a thickness of not less than 2000 feet. The structure and 
nature of this nagelflue show that it has been dejiosited by rivers, 
possibly at their entry into lakes, but more probably, as suggested 
w my friend Mr. Rlanford, on beginning a lowland course at 
• j gates of the mountains. In this great mass there are 
indeed pebbles of doubtful derivation ; hut we need not hesitate 
to refer the bulk of them to the mountains which lie towards the 
e^t, and we may regard the great pebble lieds of the Rigi and 
the Rossberg as built of the ruins of Miocene Alps by the 
streams of Miocene Reuss. Now wlien we scrutinise the 
pebbles of this nagelflue we are at once struck by a remarkable 
fact. The Reuss, at the present day, only passes through Meso- 
zoic rocks when it approaches the neighbourhood of the Lake of 
Lucerne. ^ It is within the mark to say that quite three-fourths 
of Its drainage area consists of crystalline rocks. Hence schists 
and gneisses abound among its pebbles, and the same rocks are 
no less frequent among the erratics which have been deposited 
by the vanished glaciers of the Great Ice Age on the flanks of 
the Rigi to a height of 2000 feet above the Lake of Lucerne. 
Yet, on examining the nagelflue, we find that, while pebbles of 
grit, and limestone, and chert — ^specimens of the Alpine Mesozoic 
rocks— abound, pebbles of schist and gneiss are extremely rare. 

I had searched for hours before I found a single one. The matrix 
also of the nagelflue — the mortar which makes this natural con- 
crete — ^when examined beneath the microscope, tells the same 
story. We do not see in it the frequent quartz grains, the occa- 

* U<jur« b^iof. T. G. Bonney. D.Sc., F.R.S., Pre8,G.5.. at the Royal 
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sional pieces of felspar, the mica flakes, which are records of 
the detrition of gneissic rocks, but it consists of fragments 
similar to those which form the larger pebbles. It is therefore 
a legitimate inference that, in this part of the Alps at least, the 
protective covering of Mesozoic rock in the Miocene age had 
not generally been stripped away from the crystalline schists of 
the Upper Reuss, and that since then the mountains may have 
been diminished and the valleys deepened by at least a mile ver- 
tically. I have spoken only of the valley of the Reuss, but a 
little consideration will show that my remarks may be extended 
to a much larger area of the Oberland Alps, 

I pass now to two other sections : of these the first is in the 
neighbourhood of Pontresina. Most of the peaks in this region 
consist of igneous rocks, of gneisses, and of schists, but some of 
later date are not wanting — as, for example, may be seen in the 
flanks of the well-known Heuthal. These last are limestones of 
Triassic age. Here they overlie unconformably a coarse gneiss 
—in other places they rest on schists presumably of later date ; 
in fact, the series of Mesozoic rocks of which the above lime- 
stone is the lowest member — though now to a great extent re- 
moved by denudation — has clearly once passed transgressively 
over the whole series of gneisses and schists of the Engadine. 

The second section, or rather group of sections, is some 
distance away to the south-east, in the region of the Italian 
Tyrol. Those magnificent crags of the Dolomite mountains, the 
serrate teeth of the Rosengarten and the Langkofcl, the towers 
of the Cristallo and the Drei Zinnen, the precipitous masses of 
the Blattkogel and the Marmolata, arc built up of rocks of 
Triassic age, not of a very different date from the soft red marls 
which occupy so large an area in the Midlands of England. 
Follow me for one moment by the mountain road from Predazzo 
to Primiero. At the former place — classic ground for geologists 
^ — we are surrounded by great masses of igneous rocks, the roots, 
it may be, of long-vanished cones, although we refuse to recog- 
nise a crater in the valley about Predazzo. As we ascend towards 
the beautiful Alps of Paneveggio, we pass for a considerable 
distance over a great mass of red fel stone. This belongs to a 
group of igneous rocks which extend to the westward even 
beyond the Etsch. It is overlain by the beds of the Trias, 
commencing with the red Grodner sandstone and passing up 
soon into the vast masses of dolomite which form the wild crags 
of tlie Cimon della Pala and its attendant summits. But as we 
descend on the other side of the pass towards Primiero, we see 
the 'friashic rocks, without the intervention of the felstone. 
resting upt)n mica schists, similar to those which occur in many 
otiicr parts of the Alps, <,Sections of the above kind, were it 
needful, might be multiplied indefinitely to })rove that between 
the base of the "rrias an*! the Alpine .-chists and gneisses there is 
an enormous break, but we may content ourselves with one 
other, interesting not only for the completeness of the demon- 
stration, imi al*»o for the mode in which it illustrates Alpine 
structure. [Attention was then directed to the section of the 
Mont Blanc range as given by Prof. Favre.] 

The Aiguilles Rouges are composed of coarse gneisses and 
crystalline schists, but on the highest summit there remains a 
fragmental outlier of stratified and unaltered rock. The upper 
part of this is certainly Jurassic. Below this comes a repre- 
sentative of the Trias — much attenuated, as it is generally in this 
western region, with j-iossihly a remnant of a deposit of Carboni- 
ferous age. Be that as it may, there is undoubtedly here a great 
break between the crystalline series and the succeeding Mesozoic 
or Palaeozoic rock. 

There remains yet one other section to which I wish to direct 
your attention ; it is near Vemayaz, in the vicinity of the famous 
gorge of the Trient, Where the Rhone bends, at Martigny, 
from a south-west to a north-west course, the crystalline massif 
of the Mont Blanc region of which we have just spoken crosses 
the river, and is lost to sight as it plunges beneath the Mesozoic 
rocks of the western summits of the Oberland. The gorge of 
the Trient is cut through hard and moderately coarse gneiss ; 
the same rock occurs at the Sallenche waterfall. Between the 
two is a mass of rock of a totally different character — in part a 
dark slate, like some in Britain of Lower Silurian age ; in part a 
conglomerate or breccia in a micaceous matrix, proved ny its 
plant remains to be a member of the Carboniferous series. 
Omitting some minor details, not without interest, it may suffice 
to say that we have in this place the end of an dmost vertical 
loop, formed by the folding of beds of Carboniferous age between ’ 
the crystalline rocks, which are the foundation-stones ^f the 
district. The conglomerate is at the base of the Carboniferous 
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series, and its matrix .so closely resembles a mic.i schist that it 
has been claimed as indicating metamorphism, and as linking 
together the Carboniferou.s slates and the cr}’stalline schists. 
But, in the first place, the fragments in the conglomerate are not . 
only gneisses and schists, hut also oixiinary slaty rocks, no more j 
altered than those of Llanberis. How, we may well ask, could 
the latter escape unchanged when all the surrounding matrix j 
was converted into mica schist ? F urther, when we ajiply the ! 
test of the microscope — that Iihuriol spear by which the deceits 
of rocks are so often revealed — we finil that this seeming mica ‘ 
schi-^t is only the consolidated debris of micaceous rocks. Its 
compo-sition, and that of the conglomerate, justifies us in assert- I 
ing that when the Carboniferous rocks of the Walordne were 
deposited there were land surfaces of gneiss and schist in the i 
we.^iern region of the Alps, and that these rock.s were sub- ; 
stantially 1dentic.1l with those through which the Tricnt has j 
saw'n its ravine. 

It Avould be easy to multiply instances similar to (»nc or the ■ 
other of tho.se quoted above for this or that district of the [ 
Abine region, from the south of Monte Viso to the north of the . 
Aariatic, to speak only of those districts of which I have a per- 
sonal knowledce ; but I shouhl speedily weary you, and will ask | 
you to regard these as typical cases, single samples of a great 
collection. They justify, as I think you will agree, the following 
inferences; — (i) That there has been one epoch, at least, of 
mountain-making posterior to the deposition of the Miocene 
nagelfiue, which has given to many parts of the Alpine ch.iin an 
uplift sometimes not les-. than a mile in vertical elevation ; (2) 
that prior to this there was an earlier epoch of mountain-making, 
which affected all tlic^ rocks of older date, including at any rate 
a portion of middle Eocene age — for wc find ninrine strata of 
this date crowning the summit of the Diablerets, now more than 
10,000 feet above the sea, and bent back, a.s at the Rigi .Schei- ' 
deck, over the beds of the nagelflue ; (3) that there w.as a pre- 
Triassic land surface of great extent, largady composed of crys- 
talline rocks, and that with this geological jigc commenced a 
h)ng continuous period of depression, lasting into 'I'ertiary times ; 
(4) that a land surface of considerable extent existed .at a yet 
earlier period, and that this in the Carboniferous^ age was watered 
by streams and clothed with vegetation— whether there were 
mountains then it is impossible to say, but the evidence certainly 
points to the conclu.sion that the ground was hilly ; (5) that 
anterior to the last-named period there is a great gap in our 
lecords ; the older rocks, w-hosc sl:ratigra])hical position can bo 
ascertained, being much metamorphosed, so tliat we appear 
justified in concluding that all the more important mineral 
changes which they had undergone occurred in pre-Carboniferous 
times — that is, that the later Palaeozoic land surfaces consisted of 
gneiss and schists in all important respects identical with those 
w’hich now exist. 

I have thus led you step by step — by processes, I trust, of 
cautious induction — to the re.sult that the Alp.s, as an irregular 
land surface, are a very' ancient feature in the contour of the 
earth, and that the gneisses and ciyslalline schists, whereof they 
.so largely consist, are rocks of very great antiquity. Let us now 
attempt to advance a step further by attacking the problem from 
.another side. Hitherto xve have been working dow nwards from 
the newer to the older, from the rocks of known towards those of 
unknown date. Beginning now in the unknown, beginning 
with the most remote that we can find, let us proceed onwards 
toward the more recent and more recognised. 

This is a task of no slight difficulty. The ordinary rules ol 
stratieraphical inference frequently fail us ; nay, if blindly fol- 
lowed, would lead us to the most erroneous conclusions. In the 
apparent succession of strata in a mountain range the last may be 
first and the first last in the literal sense of the words. Beds 
may be repjeated again and again by^reat folds, now in the 
direct, now in the inverse, order ot their superposition. They 

olded and then 


direct, now in the inverse, order ot their superp< 
may have been faulted and then folded, or fo 


may nave oeen lauitea ana tnen loiaea, or loiaea ana men 
faulted, and the difficulty is augmented by the vast scale on 
which these earth movements have taken place, by the frec[ucnt 
impossibility of scaling the crags or pinnacles where cntical 
sections are disclosed, and by the masking of large areas of 
surface by snow and glacier, or by debris and vegetation. Yet 
more, the consciousness of these difficulties produces in the 
mind — I speak for myself— a sort of hesitation and scepticism, 
which are most unfavourable for inductive reasoning. Knowing 
not what features are of importance, one is perjJexed by the 
variety df facts that seem to call for notice ; knowing how easily 


one may be deceived, one hesitates to draw conclusions. I am 
often painfully conscious of how much I have lost in a previous 
journey from not having remarked some fact to which a fortunate 
accident has just compelled my attention. In this part, there- 
fore, I must be pardoned if I speak with considerable hesitation 
and do not attempt more than state those inferences which seem 
to me warranted by facts. 

I shall again ask permission to conduct you to a series of 
typical sections, which, however, I shall describe with less 
minuteness. 

Let us place ourselves in imagination on the great ice-field at 
the upper part of the Gross Aletsch Glacier— the Place de la 
Concorde of Nature, as it has been happily termed. We are 
almost hemmed in by some of the loftiest peaks of the Bernese 
Oberland : the Alctschhorn, the Jungfrau, the Mdnch, and 
several others. ^Ye find the rocks which rise immediately round 
the glacier— as, for example, near the well-known Concordia hut 
— to be coarse gneisses, with difficulty distinguishable from 
granites. As the eye travels up to any one of the mountain 
ridges, the rock evidently becomes less massive and more dis- 
tinctly foliated. We note the same se<^uence as we retrace our 
steps towards the Rhone valley — speaking in general terms, the 
ridges and the flanks of the Eggischhorn consist of more finely 
granulated gneisses and of strong micaceous schists, which 
alternate more frc(iuenlly one with another. Further to the 
west, in the region anumd the Oberalelsch (dacicr and on the 
slopes of the Bell Alp, wc find the same succession — coarse 
granitoid gneisses in the relatively lower part of the heart of the 
chain, finer grained and more variable gneisses and schists on 
the upper ridges and tlic southern flanks. 

Let us change our position to a ’spot considerably to the east, 
to the great section of the crystalline series made by the valley 
of the Reuss below Andcrmatt. 

From the spot where the rocks close in suddenly upon the 
torrent near the Devil’s Bridge, to a considerable di.stance below 
Wasen, extends an almost unbroken mass of coarse granitoid 
gneiss. This, however, becomes more distinctly bedded .and 
schistose before it entirely disappears beneath the Secondary 
deposits that border the Bay of Uri. Similarly, if from Wasen, 
where the gncis.s is barely distinguishable from granite, we ascend 
the wild glen which leads up to the Susten Pass, and descend on 
the other side by the grand scenery of the Stein Alp to the 
beautiful Ga<lmenthal, thus passing obliciucly oulward.s along the 
ai>parcnt strike of the rocks to the point where, as in the neigh- 
bourhood of the Imhof, they disappear beneath Mesozoic deposits, 

I we again find that we are among rocks which are rather more 
I variable in their mineral character, oscillating between moder- 
! ately coarse gneisses, sometimes pon>hyritic, and strong mica 
! schists. Near Muhlcstalden, in the (iadmenlhal, even a bed of 
j white crystalline dolomitic limestone is interstratified with the 
I gneissic rocks, 

Leaving for a brief space the vicinity <>f the St, Gothard road,/ 
' and returning to the upper valley of the Rhone, let us place our- 
' selves on such an outlook as we can obtain from Prof. Tyndall’s 
chfilet on the Bell Alp, and fix our eyes on the magnificent 
panorama of the Pennine chain, with whose geology we will 
suppose ourselves to have become familiar in frequent traverses 
from the northern to the southern side of the watershed of Central 
Euro])e. Facing us, and forming the lower slopes and crags of 
the great mountain chain of the Pennines, wc see an cnonnous 
mass of distinctly bedded rock, of a brownish tint, of which .''i 
this distance we should hesitate to say whether we ought to rep aid 
it as a member of the metamorphic or of the ordinary sedimentary 
scries . In an east-north-east direction we sec it gradually 1 ising to 
form the peak of the Ofenhom and the upper part of the n ountains 
about the Cries Pass. In the opi^osite direction it forms i he lower 
slopes of the Simplon Pass and the portals of the valley of the 
Visp. Hence, could we follow it, the area occupied by this rock 
broadens out into the spurs which inclose the Einfischthal and the 


a white crystalline dolomite is conspicuously present. A very 

similar group of rocks occurs in the Val Pmra, 

which black garnets arc verj’ abundant. . J**®-*?™ 

occurs in a similar rock near the summit j ^ 

lusite or staurolite also occurs occasionally , the groim, m short, 

irwVchLclerised, and for reference I will call it the Lustrous 

.Schists. 



NATURE 


\May 8 , 1884 


4 « 


I pass now to the neighbourhood of the St. Gothard. The 
coarse gneiss, which is pierced by the northern entrance of the 
great tunnel, ends abruptly at the Umerloch. The basin of the 
Urserenthal is excavated from satiny slates, with dark limestones, 
very possibl;^ of Jurassic age, and from some underlying rather 
variable schists. The first rock visible on the eastern side as we 
approach Andermatt is a schistose crystalline limestone, asso- 
cuited with mica schists ; and a scries of rather variable schists, 
evidently very different from the coarse gneisses of the gorge 
below, appears to cross the valley, and form the slopes leading 
to the Oberalp Pass. These may be traced for some distance up 
the Furka road above Realp, when they are abrujnly succeeded 
by the slaty group mentioned above. I am convinced that they 
are much more ancient than the latter, being probably members 
of the Lustrous Schist group, if not older. It is obvious that the 
newer rocks are only a fragment of a loop of a huge fold, over 
which on either hand the fragments of the enveloping older meta- 
raorphic rocks tower up in mountain peaks. On the ascent of the 
St. Gothard Pass from Ilospcnthal a series of somewhat variable 
micaceous schists continues till the top of the first step in the 
ascent is rcacherl, about 800 feel above the valley, when gneiss 
sets in, generally rather coarse and sometimes very porphyritic, 
occasionally interbanded with dark, rather friable mica schists. 
The upper plateau of the pass consists of a ]iorphyritic rock, 
often called granite, but with a gneissose as])ect anti rather more 
friable in character than the rock of the Wasen district. On the 
first steep descent on the south side this rock appears to pass 
into a normal coarse gneiss, occasionally bandc<l with mica schist, 
resembling that in a similar position on the northern flank, which 
is succeeded for a short space by a remarkably wcll-bandcd 
gneiss. To this succeeds — it must be remembered that the 
series is inverted in order — the great group of iKjmblendic and 
garnetiferous mica schists, which continue along the V.al Tremota 
and the lower slopes of the mountain to the neiglibourhood of 
Airolo, where some calcareous rock occurs, being probably an 
infold of much later date. 

Through the kindness of M r. Fletcher and Mr. Davis, of the 
British Museum, T have been allowed to examine the series of 
specimens from the St. Gothard 'runnel in that collection, 'rhey 
correspond in general with the succession alcove indicated, except 
that 1 have failed to identify the granitoid rock of the summit 
plateau. Leaving, however, for a moment the question of cor- 
relation, wc sec that the St. Gothard section jircsents us with an 
instance of folding on a gigantic scale, and of the fan structure, 
doubtless with many minor flexures and faults. 

In the neighbourhood of the Val Piora wc get an im]}ortant 
succession. The ascent to the liotcl from the Val Bedretto 
passes in the main over a series of micaceous schists and nalher 
friable gneisses, which arc a j^rolongation of an axis cx])osed in 
the mountains south of Airolo and fairly correspond with much 
of the rock (excepting the granitt>id) forming the upper part of 
the St. Gotliard Pass. To this succeeds a series winch, though 
more calcareous, clearly represents the garnetiferous actinolitic 
scries of the southern slopes, and to this a group closely resem- 
bling the Lustrous Schists. 

( To be continued,) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — The F.lectors to the Professorship of Pathology 
will meet for the i>urpose of electing a Professor on May 24. 
The stipend of the Professor is Soot, a year, exclusive of fees, 
but he must not engage in the private practice of Medicine or 
Surgey. 

Prof. Macalister lectures to-day on the Race Types of the 
Human Skull ; on Saturday, cm the Race Variations of the Skin, 
Hair^ and Soft Parts ; and on Tuesday, the 13th, on the Ana- 
tomical Characters of the Prehistoric and Early Historic Races 
of Britain ? on each day at i p.m. 

In the Long Vacation Prof, Macalister will take a Class in 
Osteology, and the Demonstrator will have a class for Practical 
Histology. 

The new buildings for Prof. Stuart’s Museum of Mechanism 
will be ready to receive their contents this term, and it is recom- 
mended that the buildings to provide for the Dcjmrtmcnt of 
Botany be at once proceeded with, to be ready for use at the 
beginning of October. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May i. — ** On the Connection of the 
Himalaya Snowfall with Dry Winds and Seasons of Drought in 
India,” By Henry F. Blanford, F.R.S. 

In this j>apcr the author points out that for some years past it 
has been suspected that the snowfall of the Himalaya has a direct 
influence on the dry land winds of North-Western India. The 
connection of the two was first noticed in 1876 and 1877, the 
first-named a year of drought and famine in Southern India, the 
second the same in the North-Western Provinces, Rajputana, and 
Central India. Messrs. Hill and Archibald, about the same 
time, called attention to the circumstance that excessive winter 
nainfall in Northern India is usually followed by defective rains 
in the summer or monsoon season. This inference is strength- 
ened if the rainfall of May be included in that of the winter and 
spring instead of in that of the summer, as is shown by a table 
for the eighteen years from 1864 to 1881 inclusive. Fourteen of 
these years give results agreeing with Messrs. Hill and Archi- 
Imld’s views, and only four difter from their conclusions : two 
out of these four, viz. 1876 and 1880, being found on furthc'r 
investigation distinctly to confirm the theory, whilst data arc 
wanting with regard to the other two years. 

After some details concerning the meteorology of the area in 
the years 1881-82, the writer gives a descrij^tion of the unusual 
snowfall on the outer ranges of the Himalaya in the spring of 
1883, and of the extensive drought in Northern, North-Western, 
and part of Central India that f()llf)wed. In this instance a 
warnini^ forecast of dry weather and retarded rainfall was pub- 
lished in the Gazette of India on June 2, and this forecast is 
shown to have been justified by the event, the rainfall in July 
and August over large jwrtions of India having been much below 
the average. 

In an account of the meteorology ot the land winds it is shown 
that from November to F'cbruary they tend to circulate anti- 
cyclonically round the axis of m.aximum pressure, extending from 
the Punjab and Sind across Raiputana and Centrnl India towards 
Orissa. In Martb a barometric minimum is established over the 
Hyderabad plateau, and this extends to the north and north-east, 
the wind currents becoming cyclonic around the depression. To 
the eastward of this area some rain falls in the spring, but 
Western India froiu Bdgaum to the Punjab is practically rainless 
from November till May, and is the dry wind area. It is then 
shown that the supply of air for the dry wdnd is (lerived from an 
uj)j)er stratum ]»y convective interchange. After rain and snow 
on the Himalayas the dry winds are supplemented by an outflow 
of cold air from the hills accompanied by a wave of high pressure 
.advancing eastward from the valley of the Indus. 

The following summaiy and conclu^ions are given : — 

(i.) The experience of recent years affords many instances of 
an unusually hcav^ and especially a late fall of snow on the 
North-Western Himalaya being followed by a prolonged period 
of drought on the plains of North-Western and \Vestem India. 

(2.) On t.almlating the average rainfall of the winter and 
spring months at the stations of the North-Western Himalaya, 
year by year, for the last eighteen years, and comparing it with 
the average rainfall of the North-Western Provinces in the ensu- 
ing summer monsoon, it is found that with four exceptions an 
excessive winter precipitation on the hills is followed Iw a deficient 
summer rainfall on the plains, and vice versa. Of the four 
apparent exceptions, two are found to afford a striking support 
to the first proposition. 

(3.) The west winds which, in Western and Northern India, 
arc characteristic of seasons of drought as abnormal winds, are 
identical in character with the normal winds of tlie dry season, 
and appear to be fed by descending currents from the North- 
Western Himalaya, and possibly the western mountains gene- 
rally. 

(4.) It is a common and well-known phenomenon of the 
winter months that a fall of rain and snow on the North-Western 
Himalaya is immediately followed by a wave of high pressure 
advancing eastwards from the western mountains, accompanied 
with dry cool north-west winds. 

(5.) The conclusion is that an unusual expanse of snow on the 
North-Western Himalaya, whether due to the unmelted residue 
of an unusually copious winter snowfall, or to an unusually late 
fall in the spring months, acts, at high levels, in the summer 
months, in somewhat the same way as the ordinary falls of snow 
and rain on the Lower Himalaya do at low levels in the winter 
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seasoBi and favour the production of dry north-west winds on the 
plains of Western India. 

(6.) That this dependence of dry winds on the Himalayan 
snowfall affords a criterion for forecasting the probabilities of 
drought in North-Western and Western India, 

In setting forth the above conclusions, it is, however, neces- 
sary not to Ignore the fact that there are other conditions besides 
those here considered which exercise a very great influence on 
the prevalence of dry winds and drought. During the last 
famine period in India (the years 1876 .ind 1877 ; in the former 
year in Southern India, in the latter in the North-Western 
Provinces and Rajputana), the pressure of the atmosphere was 
]>ersistently and abnormally high, and this was due, as I showed 
in the reports on the meteorology of those years, to the condi- 
tion, probably the high density, of the higher atmospheric strata. 
Moreover, this excessive pressure was shown to affect so exten- 
sive a region that it would be unreasonable to attribute it to 
the condition of any tract so limited as a portion of the 
Himalayan chain ; and if dependent on the thermal conditions 
of the surface, which may indeed have been the case, this land 
must rather have l>een the major portion of the Asiatic con- 
tinent than merely a relatively small portion of its mountain 
axis. This question must remain for future inquiry. It is 
referred to here to guard against too wide an application being 
assigned to the action of the Himalayan snows. 

Physical Society, April 26. — Dr. (Juthrie, president, in the 
chair. — New Members ; Mr. Chattock, Mr. Inwards. — Profs. 
Perry and Ayrton read a paper on the indicator diagram of a 
gas-engine, which was intended to teach practical engineers a 
new method of studying gas-engine diagrams. I'ho most recent 
results obtained by the use of Dowson gas were staled, and it 
was suggested that before long gas-engines will be employed for 
the propulsion of ships. A large wooden model of an Dtto gas- 
engine enabled the ojierations going on during a cycle of the 
engine to be understood. I'ables were given of the constituents 
of coal-gas and Dowson gas, the air required for combustion, the 
heat of combustion, and the specific heats, to enable the charac- 
teristic equation of the fluid used in the gas-engine to be deter- 
mined. An easy method of obtaining one empirical formula to 
represent all the diagrams which can be obtained from an engine 
with different quantities of gas was described and its results 
compared with observation. The effects of vil)ratiun of the 
indicator spring in the various parts of the diagram were dis- 
cussed, as well as the effect of the last exjilosion, which are pro- 
vided for in the empirical formula# Three practical methods of 
determining the rate, of gain of heat by tlie fluid during the 
forward stroke were ^ven, and a diagram was shown in which 
this rate could everywhere be compared with the rate of doing 
work. If W is the indicated work in one cycle, it was shown 
that 5*64 W is the total energy of combustion of one charge, and 
this is expended .is follows : — 1 *45 W is the work <Jone in the 
forward stroke, 2*22 W is given to the cylinder hy radiation in 
the forward stroke, i *5 W is carried off ihrougli the exhaust- 
pipe, 0*47 W is given to the cylinder as heat after exhaust-valve 
opens. The rate at which the loss, 2 ’22 W., by radiation 
occurs at every point of the forward stroke was shown on a dia- 
gram obtained from a knowledge of the temperature at every 
point in the stroke, and when the ordinates of this diagram 
were added to the q diagram previously described, a diagram 
was obtained showing at every point of the stroke the rate at 
which combustion was going on. 'rhis diagram was specially 
important as showing the effect of dissociation in the gas-engine. 
— br. W. H. Stone exhibited a simple form of siphon mercurial 
barometer with metrical scale. Two millimetre scales are ad- 
justed to slide easily side by side ; the lower edge of one is 
brought on a level with the mercury in the shorter limb, and the 
other slid up and down until its low'er edge coincides with the 
upper meremry surface. The adjustment is easily effected by an 
ob-erver without stooping by the use of two right-angled glass 
prisms fitting on the upper and lower ends of a . vertical glass 
tube. — The next meeting of the Society, on May 10, will be held 
in the Mason College, Birmingham. 

Anthropological Institute, April 22.— Prof. Flower, 
F.R.S., president, in the chair. — The President, in welcoming 
the Members to their new quarters, gave an outline of the his- 
tory of the Society and of the eminent men who have presided 
cjver it during the forty years of its existence. The Ethnological 
Society, founded in 1843, the Anthropological Society twenty 
years later, were united in 1871 under the title, “ The Anthropo- 
logical Institute of Great Britain and Ireland.” — The Marquis of 


Lome sent to express his regret at his inability to attend ; he 
exhibited a large collection of North American objects, including 
a scalp taken last summer.— Sir Richard Owen communicated a 
paper on a portrait of an aboriginal Tasmanian. The paper was 
further illustrated by two busts and several portraits belonging to 
the Institute. — Prof. Keane then read a paper on the ethnology 
of the Egyptian Soudan, which was described as a region of 
extreme complexity, a converging point of all the great races of 
the African Continent, except the Hottentot and Bushman. 
Although official documents such as Col. Stewart’s **ReiKirt on 
the Soudan ’’ for 1883, recognised only *‘two main divisions, 
Arab and Negro,” it was shown that here was represented the 
Hamites, Semites, Nubians, Negroes, and Bantus. Of the 
llamitcs, the chief branches were the I'ibbu in Darfur, and 
the Ethiopians stretching east of the Nile without interruption 
from Egypt to the Equator, and including the Galla and Somali 
south of Abyssinia, various tribes between Abyssinia and the 
coast, and the Bejas, wlm occupied the greater part of the 
Nubian Desert between Abyssinia and Egypt. The Bejas, 
whose very existence was ignoreil by our officials, and who were 
universally confounded by newspaper correspondents with tlie 
.\rabs, were the true aboriginal element in the country between 
Berber and Suakim, where they recently came into collision with 
the British forces. 

Royal Microscopical ; Society, April 9.— The Rev. W. H. 
Dallingcr, F.R.S., president, in the chair. — On the motion of 
the Prcsitlent a vote of condolence with the R. Accademia dei 
Lincei on the death of their president, Quintino Sella (an <?-r- 
offtcioYftWm of the Society) was passed.— Dr. Carpenter, C.B., 
f.jsplained in detail his reasons tor considering that binocular 
vision in the microscope took ]>lacc on the same principles as in 
the case of ordinary vision, and combated Prof. Abbe's view to 
the contrary. A number of photographs, diagrams, and models 
were exhibited in illustration. Mr. Crisp gave his reasons for 
considering that Prof, Abbe was right. In ordinary vision we 
had a persjicctive shortening of parts of the object, but under 
the microscope this did not occur. In ordinary vi.sion a lined 
object would show the lines closer together when viewed 
obliquely, wliilst under tlie micnwcopc the lines appeared the 
same distance apart whether they were viewed by the centnol or 
oblique pencils. — Mr. Bolton exhibited the interesting Rhizopod, 
Clathrulina ilegam^ from Ejming Forest, wliich had been found 
to exhibit a fourth mode of rcpnMluction by the formation of 
flagellate monads, —Mr. Guimaraens described a true Xa9tthi‘ 
dium inmx Halifax coal strata. — Mr. Badcock re.ad a note on 
certain filaments which be had observed protruding from Surireila 
hifrons, — Mr. Nelson explained the method which he had found 
most suitable for examining certain bacteria. — The President 
.announctMl that the next meeting would be made special, to 
consider the (piestion of the admission of ladies as members of 
the Society. 

Paris 

Academy of Sciences, April 28. — M. Rolland in the chair. 
— Observations extracted from M. Verbeek’s report on the 
Krakatoa eruption of August 26, 27, and 28, 1883, by M. 
Daubree, — Note on the problem to determine the degree of all 
algebraic surfaces which may be osculatory with another surface, 
by M. de Jonquifcres, — On an extension of the law of Harriot 
relating to algebraic equations, by Prof. Sylvester. — Memoir on 
the conservation of stellar energies, and on the variation of 
terrestrial temperatures, with a table showing the probable suc- 
cession of the approximate dates of maximum and minimum 
intensity of solar radiation, by M. Duponchel. — On the absolute 
standard of light, by M. J. Violle. In this paper the author 
develops the idea already formulated by him at the International 
Congress of Electricians in i88i, the essential object rtf 
which was to verify the principle of the method, which con- 
sists in taking as a standard of light a metal at its point 
of fusion. He now finds that platinum best fulfils the con- 
ditions required of an absolute standard of light. It rests 
on a perfectly defined and constant physical phenomenon, and 
constitutes a practical term of comparison with ordinary standards, 
— Results of a series of experiments undertaken to determine 
the dimensions of the column of mercury at zero which repre- 
sents the unity of practical resistance, or the value of the ohm, 
by MM. E. Mascart, F. de Nerville, and R. Benoit.— Note on 
the application of the laws of induction to the helio-electric 
theory of the perturbations of terrestrial magnetism, by M. Quet. 
From his own observations, as well as those of Carrington, Arm- 
strong, and others, the author infers a definite relation between 
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the suDspotB and terrestrial magnetic disturbances. — On the 
apparent resistance of the voltaic arc usually employed in light- 
houseSybyM. F. Lucas. — Some results of r^eated experiments con- 
ducted at the School of T elcgraphy on telluric electric currents, by M . 
E. E. Blavier. — Description of a method for directly determining 
the cause of the cleficfi in dynamo-electric machines, by M. G. 
Cabanellas. — On the freezing point of the salts ofbiatomic metals, 
by M. F. M. Raoult. This paper is accompanied by tables of 
results for a large number of biatomic metals. — On the foimation 
of amides in separating sal ammoniacs from organic acids, by 
M. N. Menschutkin. — On a glucosidc yielded by the Boldo 
\Boldoa fragrans), by M. P. Chapoteaut,— Researches on water- 
tight substances ; innuence of baking and carbonic acid on the 
induration of siliceous cements, by M. Ed. Landrin. — On the 
presence of manganese in wines and a large number of other 
vegetable and animal products, by M. E. J. Maumen^. An 
appreciable proportion of manganese was found in thirty-four 
wines tested by the author, who infers that it exists in all wines, 
as well as in wheat, rye, and many other substances.— Note on 
the assimilating properties of the phosphoric acid contained in 
rocks and in arame lands, by M. G. Lechartier. — Experimental 
method of determining the physiolodcal combustibility of various 
substances, with tabulated results, by M. Schlitzcnl)erger. — Re- 
searches on the respiration of plants in the dark, by MM. G. 
Bonnier and L. Manjgin. — Further remarks on the zeolites asso- 
ciated with the dolentes of the Chaux-de-Bergonne district, Puy- 
de-D6me, by M. F. Gonnard. — Special distribution and localisa- 
tion of the motor roots in the lum bo-sacral plexus, by MM. 
Forgue and Lannegrace. — Geological section of the shaft sunk to 
a depth of 502*50 metres at Montrond, Loire, presented by M. 
Laur. At this depth a sheet of mineral water was reached, 
accompanied by much carbonic acid, which was ejected to a 
height of 35 metres above the surface. 

Berlin 

Physiological Society, March 2S. — Dr. Cohnstein com- 
municated observations he had made on rabbits and dogs 
regarding the nature of the blood of foetuses and new-l>orn 
animals. He first counted the number of blood-corpuscles in a 
cubic millimetre of blood, and found that throughout the whole 
course of the fretal intra-uterine state they increased progressively 
with the age of the cmbiro, but yet never attained to the number 
present in the mother’s blood. After birth, however, the relative 
numbers of the two were reversed. The number of blood- 
corpuscles in the blood of the young one exceeded that in the 
blood of the mother. The blood of the new-born animal 
was accordingly thicker than that both of the foetus and of 
t'le mother. l)r. Cohnstein measured the total blood mass 
in the unborn and new-born young according to a method 
he communicated in greater detail ; and though the results 
he obtained were very variable, he never found the same rela- 
tive differences therein as applied to the quantity of blood- 
corpuscles. The proportion of haemoglobin of the embryo 
blood was precisely calculated, and on the whole showed the 
same variations as the number of blood-cells ; yet the increase of 
haemoglobin after birth was not so great as that of the number 
of blood-corpuscles. — In connection with the foregoing state- 
ments of Dr. Cohnstein, Prof. Zuntz brought forward his experi- 
ments on the subject of the mechanics of the blood-cir- 
culation in unborn animals, after describing at full length the 
wparatus and methods he had employed in this investigation. 
Ine results of his observations, carried out mostly on the 
umbilical vessels, were as follows : — The blood-pressure in the 
navel artery amounted on an average to about 40 mm. mercury ; 
in the navel vein it showed considerable variations, limited, how- 
ever, to between 16 and 30 mm. mercury ; values very considerably 
surpassing the normal pressure in the vffta cava inferior in the 
case of the full-grown, but which were very simply explained by the 
fact that the blood in the placenta suffered only very slight 
resistance* The rate of movement of the blood was considerably 
less in the foetus than in the mother. Especially interesting were 
the results of the analyses of the blood gases, performed in 
accordance with methods indicated in the address. It was first 
shown that the blood of the unborn, when kept for some time 
in a closed vessel, had its proportion of oxygen very quickly 
reduced, that is to say, the consumption of oxygen on the part 
of the foetal blood was very copious and considerably greater than 
after birth or in the case "of the full-grown. This fact was shown 
by the very appearance of the blood, the bright red blood taken 
from the navel artery turning dark very rapidlw. The proportion 
of carbonic acid in the blood in the navel arterv was about 


4| per cent, higher than in the navel vein, while in the case of 
the full-grown the difference between arterial and venous blood 
amounted on an avenge, as was well known, to 9 per cent. The 
.proportion of oxygen in the foetal blood was very changing. In 
the navel artery it averaged about 4 per cent, less than in the 
navel vein ; but even in this latter case the blood was by no means 
saturated with oxygen. From the gaseous contents of the blood 
and its circulation an interesting glance was thus obtained into 
the respiratory process of the unborn. — Dr. Kossel announced 
that he had succeeded in demonstrating the presence of pep- 
tonous bodies in tissue. If the granule-holding blood-cells of 
birds were treated with water, there remained a loose, flaky 
mass which shrunk together on the application of hydro- 
chloric acid ; the main constituent of tne flaky mass was 
nuclein, and by the acid another substance was freed, which 
on analysis proved to be a peptonous substance. The 
circumstance that this peptonous body, which was soluble in 
water, was not extracted on the first treatment with water, 
showed that in the blood-corpuscles it was chemically combined 
with nuclein. A remarkable property was displayed by this 
peptonous body when treated with ammonia; it became pre- 
cipitated as coagulable albumen. Such a transformation of a 
peptone into coagulable albumen ww hitherto known only as 
an effect of high temperature. That it could be effected in such 
a simple manner Dr. Kossel regarded as a confirmation of his 
view that peptone was distinguiSied from albumen by a higher 
proportion of water. — Herr Aronsohn spoke of his experiments 
with a view to electric irritation of the olfactory nerves. The 
nose having been filled with a very weak warm solution of 
common salt, one electrode, a platinum wire inside a glass tube, 
was brought close to the olfactoiy nerve, and the other was directed 
to the hand or the neck. A constant current of the strength of 
■0001 ampere now excited in each case, according to its direction, 
either on opening or on closing, a quite decided sensation of 
smell which could be compared with no known scent, not even 
with that of phosphor or ozone. Now and again, too, a sense 
of taste was excited at the same time. The direction of the 
current had no influence on the quality of the olfactory sensation. 
The appearance of the irritation on closing or opening the con- 
stant current corresponded completely with Pflugcr's law of 
spasms {Zuckungogeseh)* 
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DANIELES PHYSICS^* 

"ext-Book of th€ ^Principles of Physics. By Alfred 

Daniel], M.A., Lecturer on Physics in the School of 

Medicine, Edinburgh. (London : Macmillan and Co., 

1884.) 

N important and welcome addition to the existing 
text-books of elementary physics has appeared, 
lince the days when Arnolt's and Golding- Bird’s 
annuals were in vogue, the number of text-books of 
»hysics which have appeared in this country is very small 
is compared with the vast number of excellent manuals 
or studenfs which have been produced in Germany and 
F ranee. Many of these are unique. Verdet’s “ Cours 
3e Physique” stands alone ; nothing like it has ever been 
produced in England. The text-book of Jamin and 
Bouty, now much enlarged, is also unique, and of semi- 
mathematical text-books is by far the best, though 
limited by the curious restriction that seems to cramp all 
French science, — ignorance of all scientific work that is 
done outside France. Jamin’s smaller petit iraii^^ though 
admirable, is too concise. Daguin’s text-book is over- 
loaded ; those of Fernet, and of Boutan and D’Almeida 
unequal in balance, and too obviously cut to suit the narrow 
requirements of the haccataur^at. The same remark 
applies less strongly to Ganot’s excellent ^‘Physique.” 
Those of Moutier and Violle are yet incomplete. In 
Germany, Muller-Pouillet’s ** Lehrbuch,” recently over- 
hauled and enlarged by Prof. Pfaundler of Innspriick, is a 
grand and substantial work for students. If it lacks the 
elegance of Jamin and Bouty, it makes up in solidity and 
catholicity of information. Its wealth of pictorial illustra- 
tion is unapproached. Wullner’s " Lehrbuch ” is heavy, 
and his "Compendium” is not what students want. 
Mousson’s " Lehrbuch,” now greatly enlarged, is valuable 
as a work of reference, but might with benefit be pruned. 

1 n addition to these we might name hosts of others by 
Viktor von Lang, Jochmann, von Waltenhofen, Eisenlohr, 
Koppe, Emmsman, R. Waeber, Hessler-Pisko, Paul Reis, 
Krebs, Criiger, Sumpf, and others. Against this array 
what can be shown in Great Britain? The English 
translation of Ganot by Dr. Atkinson has long held sway j 
its indefatigable editor has long ago filled up the gaps of 
the original French work; but it has grown almost en- 
cyclopaedic, and has never quite freed itself from Ganot’s 
academically conservative way of treating physical pro- 
blems, The lesser elementary Ganot is also excellent 
in its way, — as a purely introductory book. Besides the 
translated Ganot we have also the translated Deschanel ; 
a work which, thanks to Prof. Everett, is vastly superior 
to the original French work, and has proved of great value 
as a text-book, by reason of the excellent cuts and the 
valuable mathematical editorial notes. Dr. Everett’s 
lesser “ Physics ” is also good as a purely introductory 
work. In addition to these we may mention, though 
adapted for popular instruction rather than for stu- 
d^ts’ reading, the two volumes of Guillemin on the 
< Forces of Nature,'’ edited by Mr, J. Norman Lockyer, 
which have done good work in their way. So for, not a 
VoL. XXX.— No. 759 


single really English text-book ! Bat, stop ; there is one 
genuinely British and of very original merit, Prof. Balfour 
Stewart’s " Elementary Lessons in Physics.” This com- 
paratively small volume may be cited as the first con- 
scientious attempt to rewrite Physics” from the modern 
standpoint, namely, on the basis of the doctrine of 
energy. In this respect it is infinitely ahead of the 
more ambitious adaptations from French authors, and 
will probably long keep its place as a text-book for ele- 
mentary work. We do not forget Galbraith and Haughton’s 
manuals, excellent — and sketchy — as they are ; nor the re- 
edited Lardner volumes, which, in spite of the abilities of 
Messrs. Carey Foster and Loewy, are very decidedly of 
the rtchauffle order, and should be allowed an honourable 
burial. There are also C. Bird’s handy “ Notes,” and a 
volume by Dr. Aveling, of which, the less said the better. 
This strange poverty in modern text-books would be 
indeed remarkable were it not that it is more than com- 
pensated by the great abundance of splendid text-books 
on isolated branches of physics which have issued from 
the press of Great Britain during the past decade. Indi- 
vidual treatises on mechanics, optics, electricity, sound, 
and heat have to a considerable extent supplanted more 
general treatises on physics, with great advantage, in the 
long run, to the solidity of the reader’s information. 
Nevertheless the text-book of physics has its place and 
its readers. Men who are reading for mathematics, for 
medicine, or for the army still require in many cases a 
something more than superficial acquaintance with 
physics. It is they who buy the Ganots, the Deschanels, 
and the Balfour Stewarts, and find them more or less 
adapted to their needs. 

Mr. Danieirs new " Text-book of Physics ” is addressed 
to such students as these, and more particularly to those 
who read physics as a part of their preparation for a 
medical degree. But there is abundant matter in it for 
the engineer and the chemist to consider. The work 
opens with two chapters on the fundamental notions of 
mass, time, and space, and on the derived kinematical 
and kinetical quantities. The third chapter deals with 
measurements, and the fourth with work and energy. All 
this is only introductory, and occupies but 50 pages. 
The remaining 570 pages are therefore based upon 
the doctrine of energy. The chapter on Kinematics 
which follows is lengthy but admirable. Harmonic 
motion, and problems connected with the propagation 
of waves, are expounded with great care. The teach- 
ing here, as throughout, bears the impress of the two 
great living Scotch physicists whom Mr. Daniell 
names as his masters. The chapter on Kinetics is none 
the less welcome because the author frankly gives 
up the misleading term, "centrifugal force.” It strikes 
us that more might have been said with advantage con- 
cerning angular motion and the problems relating to 
couples. A very useful chapter on Attraction and Poten- 
tial is then introduced ; a most sensible step, since too 
often the notion of a potential function is postponed until 
the student comes upon it quite unprepared in electrosta- 
tics. It may be noticed that a similar course is adopted 
in the text-book of Jamin and Bouty. Gravitation and 
the pendulum conclude the kinetic section of the work, 
which next deals with the properties of matter. In this 
chapter, which must be extremely interesting to those 
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who approach the subject freshly, modern ideas come to 
the front The question of viscosity of solids and liquids 
comes prominently forward. The views of Crookes on 
the radiant” condition of highly attenuated gases are 
discussed, and so is also the connection between the 
liquid and gaseous states. With respect to the alleged 
continuity between these states, the author does not seem 
to have quite made up his mind ; for though he quotes 
with approval the proof given by Ramsay, that the so- 
called critical point is not necessarily a phenomenon of 
continuity at all, but simply a certain condition of things 
in which the liquid and its vapour mix, because they have 
arrived at equal density and cannot keep separate, he 
seems also to lean to the other view, apparently relying 
on an unconfirmed observation by Hannay on the solu- 
bility of a solid in a gas. The vortex theory of atoms 
and the existence of the ether arc mentioned in this 
chapter. There is a capital section on elasticity, and 
another on liquids, in which the molecular pheno- 
mena of liquid cohesion and surface-tension Jire given 
due weight, as are also sundry matters concerning the 
kinetics of liquids, often omitted from ^uch text-books. 
A short chapter on Gases is introduced, and then follows 
one on Heat. Just fifty-one pages are given to this entire 
subject ; but in those fifty-one pages an enormous amount 
of useful matter is comprised. 'I'here is not a superfluous 
line or even word. This extraordinary success — for the 
thing is most successfully done is largely clue to the 
author's fundamental method of slirting from the energy 
doctrine. The chapter on Heat opens willi the first law 
of thermodynamics, and states it thus : Heat, being a 
form of energy, can be measured in ergs.” The rest of 
the subject is developed in a masterly way; though pro- 
bably the student who has read nothing previously in this 
Ijranch will find it tough. The paragraph on ” the six 
thermal cipacities” is very suggestive, and needs clear 
thinking to follow it. The author adheres, not quite 
wisely, we think, to the practice of taking as the defini- 
tion of the calorie or heat-unit, the kilogramme -water- 
degree unit instead of the gramme-water-degree unit. 
This is the only case in which the author does not accept 
the e.G.S. system. Is there any adequate reason why 
he should not follow the more modern custom and adopt 
the caloric mineurc instead of the caloric viajcurc i The 
chapter on Sound is also well written ; and, for the first 
time, so far as we are aware, we have the notation of the 
tonic sol-fa system introduced along with slaflT notation 
into the discussions of pitch and temperament. 

The chapter which succeeds is enough to take away one’s 
breath. Were this a text-book of the stereotyped acade- 
mic style, one would know exactly what to expect. After 
Sound, Light : a chat on the velocity of light ; the old 
familiar gray-hcaded problems of reflection and refrac- 
tion ; a glance at the rainbow and at telescopes and 
microscopes ; and, to wind up, a couple of pages on the 
spectrum — with the inevitable chromolithographed chart 
— and two more on .polarisation. But this is not the 
method of our author. He heads his chapter, ‘‘ Ether- 
Waves,” and after a little preliminary clearing away he 
launches into radiation and introduces notions on wave- 
length, heating effects, colour, and on exchange of radia- 
tions. Prevost^s law and Stokes* law lead direct to the 
analysis of radiations in the spectrum, and to the cvi. 


dence afforded in the spectrum of the phenomena of 
transmission, reflection, and absorption. The propaga- 
tion of waves through the ether next comes up, involving 
the questions of plane and circular polarisation, and then, 
after all this,— -shades of the immortal Potter and of the 
revered Todhunter 1— come reflection and refraction of 
light, mirrors, prisms, and lenses ! This is indeed a 
bouliversement the time-honoured custom of giving all 
attention to geometrical optics, leaving physical optics to 
take its chance at the fag end. Yet we are persuaded that 
the method is essentially right. It is to be regretted, 
however, that the author docs not, with all his improve- 
ments, adopt Gauss’s treatment of lens problems. Perhaps 
this is solely for want of space ; the sin, if it be one, is 
one of omission only. Separate sections on interference, 
double refraction, optical instruments, and rotatory 
polarisation are given. The instruments are briefly but 
satisfactorily discussed ; the ophthalmoscope and stereo- 
scope receiving due attention. The last and longest 
chapter in the book is devoted to Electricity and Mag- 
netism. This chapter, though abounding in good points, 
>s to our mind the least successful of the whole ; it will 
not satisfy electricians, though it may, and will, give to 
medical students a very good and thorough insight into 
the phenomena and laws of electricity. A very useful 
bibliography of works on physics for further reading 
closes the book. 

One further point strikes us in reviewing the book as a 
whole— the excellence of the examples chosen to illustrate 
the problems and remarks. Particularly to medical 
students will this feature recommend itself. Levers and 
moments of forces are illustrated at p. 151 by a long list 
of articulations in the human skeleton. The references 
on p. 1 54 to the action of the biceps and deltoid muscles, 
on p. 138 to KosapeKy’s researches, on p. 143 to anaemic 
disorders, on pp. 252-55 to the relations of the physical 
processes of osmose and diffusion to the tissues of the 
body iii relation to juices, foods, alkaloids, and to serpent- 
poisons, will be recognised as giving a distinctive charac- 
ter to the work. 

Such criticisms as it remains for us to pass arc directed 
solely to a few points in which the author will do well to 
modify the work when it shall attain— as it doubtless will 
— to a second issue. In the section on the rainbow the 
secondary and tertiar}’, &c., bows due to multiple in- 
ternal reflection are apparently confused with the super- 
numerary bows due to interference. On p. 35 the 
“ watt ” is wrongly defined as a unit of work, and equal 
to lo" ergs, whereas it is not a unit of ” work ” at all, but 
a unit of ‘‘ activity,” and is equal to 10“ ergs per second. 
The matter recurs on p. 57 5, but is not there much mended. 
The author uses the letters ” E.M.D.P.,” meaning thereby 
“ electromotive difference of potential,” for that which is 
more commonly denominated electromotive force,” and 
abbreviated into ” E.M.F.” We cannot think the change 
well advised. What would the author do if he came to 
discuss the formulae of a dynamo, in which the induced 
electromotive force is a very different quantity from the 
difference of potential between the terminals } Would he 
write both “E.M.D.P.”? Again, on p. 625, the author 
uses “utility” for the quantity commonly called the 
*^i^||ciency ” of an electric motor. This is in itself not 
ps a bad exchange of terms. But the author goes 
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m to misapply the very same word and to use it in the 
lense of activity, saying in effect that (by Jacobi’s law) 
he utility ’’ is a maximum when the reaction of the 
notor reduces the supply-current to one-half. The dia- 
pram intended to represent Hall’s experiment on p. 628 
s quite wrong. The statement on p. 503 that the velocity 
>f light is greater in metals than in air is incorrect : the 
'efractive index is greater, therefore the velocity less. 
The author has most wisely abandoned the use of that 
most misleading of terms, vapour-tension, and substitutes 
therefor simply pressure. This is well ; but the reform 
must go further, and should have gone further at the 
hands of so worthy a pupil of the Scottish school of 
physical precision. A reference to the index shows 
apparently that the author uses the word '‘'‘pressure ’* cor- 
rectly and consistently in the sense of force per unit area. 
If this were so, it would be excellent. Unfortunately 
the text of the treatise is not always consistent. On p. 
152 the author talks of applying a " pressure ” to a lever, 
where he does not mean so many dynes per square centi- 
metre, but where he means simply a “force,” — a push. 
Of course this confusion of language is pardonable : it 
runs riot throughout every Cambridge text-book of me- 
chanics from Todhunter to Garnett. Wc had hoped 
better things here. Again on p, 1 54 comes the following 
question : — A nutcracker 6 inches long has a nut in it 
an inch from the hinge : the hand exerts a pressure of 
4 lbs. : what is the stress on the hinge ? ” Answer : “ The 
stress on the hinge is the weight of 24 lbs.” In the first place 
the word “stress” is wholly misapplied ; for a stress is not a 
force, but a force divided by the area on which it is 
applied : and in the second the word “ pressure ” is 
equally misapplied, because what is meant is that the 
hand applies a “ force ” equal to the weight of four pounds. 
In like manner the author’s general precision of lan- 
guage would lead to the expectation* that he would not 
misapply that unhappy word “tension.” Referring to the 
index it appears that he uses the word tension in four 
different senses. He speaks of “surface-tension” of a 
liquid : which is excusable if the words are connected by 
an indissoluble hyphen. He speaks of voltaic cells being 
coupled in “tension,” where he means united in series. 
He speaks (p. 522) of atmospheric pressure in an electri- 
fied soap-bubble being resisted by “ an electric self-repul- 
sion or tension over the surface” (as if self-repulsion were 
a pulling instead of a pushing force !) ; and lastly, he 
speaks of the “tension” of a string (p. 142) when he 
means the pull, not the stress of so many dynes per 
square centimetre. He is no worse, however, than the 
majority of writers on the subject. The average Cam- 
bridge text-book teems with similar instances, where 
problem after problem is set to “ find the tension in a 
rope,” without the necessary data as to area of cross- 
section in the rope being given. There is one book on 
physics, now happily almost extinct, in which the word 
tension is used in eight different significations ! 

Lastly, we must congratulate Mr. Daniell on having 
embodied the latest results of contemporary research in 
his work. The ordinary text -book is not seldom tenor 
fifteen years behind in its data, in some cases more. 
Here, however, we find, absorbed into the fibre of the 
book, the most recent matter, such as the researches of 
Lord Rayleigh on the unit of resistance, of Quincke and 


of Worthington on capillary phenomena, of Gudbhard on 
electro-chemical figures, of Crookes on radiation and 
“radiant matter,” of O. E. Meyer on viscosity, of A. M. 
Mayer on the analysis of sounds, of Rosenthal on anim il 
heat, of Vierordt and of Chauveau on blood-pressure, ot 
Wintrich on the use of resonators in auscultation, and of 
Abney and of Langley on dark radiation. A text-book so 
furnished forth is doubly welcome. S. P. T. 


RECENT CHEMISTRY 
Experimental Proofs of Chemical Theory for Beginnep ^n 
By Prof, Ramsay. (London : Macmillan, 1884.) 

The Discovery of the Periodic Law^ and on Relations 
among the Atomic U eights. By John A. R. Newlands. 
(London: Spon, 1S84.) 

Chepnical A nalysis as « applied to the Exapptination of Phar- 
pptaccittical Chcppiicals, By Messrs, Hoffmann and 
Power. Third Edition. (London : Churchill, 1884.) 
Chepnical Analysis^ for Schools nptd Science Classes^ By 
A. H. Scott- White. (London : Laurie, 1884.) 

Facts Ap'op/p/d i's. By C. Lloyd Morgan. (London : 
Stanford, 1884.) 

Siience of Foot/. A Text-book specially adapted for 
those who arc preparing fiw the Government Examina- 
tions in Domestic Economy. By L. M. C. (London : 
George Bell and Sons, 1884.) 

A PI Out li Pie of (Qualitative Analysis for Beginners, By 
J. T. Stoddard. (Massachusetts, 1883.) 

T here is not the least doubt that in English labora- 
tories theory does not occupy a prominent position. 
Prof. Ramsay is to be complimented on this very small 
book, which is certainly a valuable attempt to put chemi- 
cal theory on a practical basis. It consists of a series of 
exercises on the measurement of temperature, pressure, 
and weight in connection with gases, &c., and contains 
very valuable directions and instructions in the manner 
of reading thermometers and barometers, and represent- 
ing changes by curves, and also in the graduation of 
thermometers and other instruments in common use in 
the chemical laboratory, a work which should not be 
relegated entirely to a physical laboratory. The work is 
divided into twelve chapters, in all of which we have very 
excellent practical exercises on what is commonly known 
as chemical theories, that is, the sensity of gases, the law 
of Gay Lussac and Avogadro, on quanti valence, specific 
heat, and the equivalents of metals, and a short chapter 
summarising Nevvlands’ work on the periodic law of the 
elements. We can strongly commend this little book 
to all students in chemical laboratories. 

Mr. Newland’s little book, as the author says in his 
preface, contains an exac: reprint of all the papers on 
relations among the atomic weights and on the periodic 
law wTitten by himself and printed in the Chepnical News 
during the last twenty years. In its present form it is a 
desirable addition to our literature, and should bring Mr. 
New'lands’ very valuable work into its proper position. 

Messrs. Hoffmann and Power’s very elegant work is 
evidently no*t adapted to an ordinary chemical labora- 
tory. As the authors state, it has been prepared for the 
pharmacist and dispensing practitioner of medicine, for 
the purpose of enabling him to test chemicals and drugs 
used in pharmacy. The arrangement of the work is 
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therefore such as to suit the practical pharmacist rather 
than the analytical chemist. The substances are described 
under their several Latin synonyms, in addition to the 
French, German, English, and Spanish names. We find 
that each preparation is described as to physical and 
chemical properties, and then follows a very elaborate 
examination for the presence of impurities, in addition to 
methods of quantitative determination of the principal 
constituents. It should be a very useful addition to the 
pharmaceutical laboratory. 

Mr. Scott-White*s volume is one of the usual little 
books of chemical analysis tables. There seems to be 
nothing very remarkable about it, excepting the variety 
of types in which the formulaj are printed. The book, 
which is intended as a text-book for the various examina- 
tions of the University of London, Oxford and Cam- 
bridge Senior Locals, and the Kensington examinations, 
seems well adapted for its purpose. It contains a table of 
solubilities of common inorganic salts, which is a thing 
students rarely make use of ; and an appendix of re- 
quirements in examinations, detailing apparatus, chemi- 
cals, &c., necessary for most of the elementary examina- 
tions in chemistry. 

With all our science classes and the very general spread 
of scientific education throughout the country, it is still a 
sad fact that the great mass of the public and even of the 
middle-class educated public are wofully ignorant on 
common things. Even now it is somewhat out of place 
to talk in a drawing-room about oxygen ; as to the men- 
tion of phosphorus or selenium, or metals like platinum or 
iridium, it is still more out of place. A great deal of this 
ignorance — ignorance possibly occasioned by dread — is 
doubtless caused by the very scientific science books that 
are in common use. We are almost ‘entirely without 
books on general science that are sufficiently simple, and 
at the same time accurate, to convey a general but correct 
notion of ordinary substances, or to interest the ordinary 
reader in all these things around us. Why should not the 
properties of oxygen or phosphorus be quite as interesting 
reading as some of the three-volume novels ? Mr. Lloyd 
Morgan in his very small book has evidently intended to 
supply to some extent this want by describing— not in 
simplest language, it might have been simpler — a few very 
common chemical and physical facts. It does not appear 
exactly from the preface for what class of readers it is in- 
tended, but it can scarcely fail to be useful if not interesting 
to any lay readers. It commences with the chemistry of a 
candle flame, and in that way passes on to the similar 
actions taking place in animals and plants, where of course 
carbonic acid comes into play, and we are led through car- 
bonic acid to wood, coal, and diamonds, to the atmosphere, 
where the physical part comes in, the pressure of the 
atmosphere, the thermometer, and the idea of elements, 
compounds, and mixtures. Passing on to water, we have 
the proof of the composition of water, physical properties of 
water, which leads directly on to the phenomena of heat. 
Although only consisting of about 1 50 small pages, we are 
led up at the end to some chemical reactions, and an ap- 
pendix on molecules. The whole book is arranged for ex- 
perimental purposes, although the methods of performing 
some of the experiments are not given. It has been pro- 
bably assumed that the experimenter should have conve- 
niences supplied. The appendix on arithmetical questions 


seems scarcely required in such a work, but, excepting 
this, it is certainly a step in the right direction to bring a 
knowledge of common things into a simple and under- 
standable shape. 

“ L. M. C.'s ” text-book is a sort of chemical, physio- 
logical, and biological book, and is divided under the fol- 
lowing heads : — Food, its composition and nutritive value ; 
its functions ; and its preparation and treatment It is 
evidently got up for the purpose of preparing for the ex- 
aminations, as it says in the introduction that a grant of 
4s. will be given for a pass, and that payment upon the 
results of examinations of school children are made to 
managers. In spite of this a considerable amount of use- 
ful information may be obtained from it, although that 
information is not conveyed in the best possible style. 
The descriptions of substances like bread, for instance, are 
not by any means exhaustive. Under animal food or 
flesh, it is stated that ** animal food is composed of the 
same materials as vegetable ; it is formed of the same 
elements and presents the same approximate principles, 
and contains water and mineral matters of the same kind 
as plants.” This is not very instructive. The section on 
food and its selection will be useful, but the main object 
of the book is evidently to prepare for the examinations on 
this subject. 

If the spread of chemical teaching may be measured by 
the number of small books on qualitative analysis, it 
certainly has a great number of disciples. There is 
nothing very extraordinary in Mr. Stoddard’s book, un- 
less it be the importance that is given to the atomicity 
marks attached to the signs of the elements. We find 
that iron is described as Fe*‘ and also Fe“^, whilst chromium 
is only put down as Cr““. Nickel and cobalt are both 
marked as dyad and tetrad. Only the so-called ordinary 
elements and acids are treated of. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of ryected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep thdr letters 
as short as possible. The pressure on his spiace is so great 
that it is impossible otherwise to insure the appearance even 
of comthunications contcuninq interesting and novel facts J\ 

Reply to Mr. Qrubb’s Criticisms on the Equatorial 
Coude of the Paris Observatory 

In continuation of my first letter I now wish, in my turn, to 
criticise Mr. Grubb's instrument, and to show that in au respects 
it bristles with inconveniences. I discuss it as it is presented 
and explained by Mr. Grubb, and I wish to examine it suc- 
cessively — 

(1) From the optical point of view. 

(2) From the point of view of the mechanism employed. 

(3) From the point of view of its application to astronomy. 

(i) The optical point of view. The system adopted by Mr. 

Grubb is much inferior to that gener^y used in ordinary eaua- 
torials. The dialytic telescope only rives images free from colour 
for the point which lies in the axis of the object-glass. For all other 
points images present themselves under the form of spectra which 
are longer as they are further from the axis. This arrangement 
necessitates that the three lenses must be very exactly centred, 
which can be done with the ordinary achromatic object-glass 
where the two lenses are in contact in the same cell. It is with 
.very great difficulty that this can be done in a dialytic telescope. 
While admitting, however, that it can have an optical axis common 
for all the lenses of which it is composed, this centering becomes 
v^ilg^ifBcult when the images are broken by a plane mirror, the 
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ancle of which varies, and it becomes almost impossible in a 
^%en equatorial, in which the eyepiece is independent of the 
movinc p^ of the instrument, as proposed by Mr. Grubb. In 
a worn, taking no account of the new and very grave causes of 
variatnlity introduced by Mr. Grubb, this optical system is so 
unstable that its employment has been rejected unanimously by 
all astronomers and opticians* The least derangement of the 
position in the central mirror spoils ever3rthing. 

The mobility of the plane mirror presents equally, from the 
optical point of view, a slight inconvenience. The q^ntity of light 
varies with the different angles of inclination, which renders the 
exact researches of the photometric very difficult. Without making 
one feel all its gravity, Mr. Grubb has, in truth, indicated the 
defect of this optical system. But in order to turn the difficulty 
he suggests that, since the held of view becomes smaller as 
the instruments become larger, we may content ourselves with 
observing at a central point. < But this is an affirmation pure and 
simple. It is necessary in many measures of precision to have a 
large field of view. The contrary will present several serious ob- 
jections. We have, in fact, to observe stars in relation with other 
stars, to measure, for instance, the difference of declination between 
a planet and a star of comparison. But we cannot make both 
these observations at the centre. The same thing will always l)e 
happening, in the case of comets, nebula, and clusters. It seems 
to me, on the contrary, that a telescope is more perfect the larger 
the field of view. Feeling thus, I have had made by Prazmow- 
ski, for my new e^atonal cotid^^ achromatic eyepieces giving 
a very large field. For the observation of comets 1 have such 
an eyepiece, which magnifies fifty times and has a field of view 
such that 1 can observe a degree. For a telescope of twenty-seven 
inches we might have such an eyepiece with a field of twenty-four 
minutes. 

From all which precedes, I think everybody will agree that 
the system proposed by Mr. Grubb is far inferior to that now 
employed in ordinary equatorials. 

(2) llie mechanical point of view. The instrument consists 
actually of an ordinary equatorial, in which the part which carries 
the eyepiece is rralaced liy a counterpoise. It presents therefore, 
from the point of view of stability, all the defects of the ordinary 
instrument. Additional causes of instability inherent to the 
design are — 

The micrometer and eyepiece are completely independent of 
the principri mass, which necessarily gives rise to different defects 
of decentering between the separated parts. Moreover, in this 
instilment there are three distinct move^ients. In addition to 
declination and right ascension, there is a third, which consists of 
a differential movement round the axis of the mirror, lliis last 
one constitutes alone, from the point of view of stability, a com- 
plication which does not exist in the ordinary instruments. All 
the movements of transmission are broken at a right angle, and 
are four times as long as those of an equatorial €<mdc of the 
same size. There will therefore be such loss in transmission, 
one would never have the instrument perfectly adjusted and 
oriented. We see, from the mechanical point of view, there is 
such an incoherence between the different parts of the apparatus, 
that it is inferior to those now employed. And it really can- 
not be compared with mine, which is almost as stable as a 
transit instrument, and in which the movements of transmission 
are excessively simple. 

(3) If we examine Mr. Grubb’s instrument from an astro- 
nomical point of view, we see it is based on a principle which 
no astronomer can admit, namely, that it is su^rfluous to ob- 
serve the greater part of the northern heavens. In many investi- 
gations among the most elevated in the astronomy of precision 
— let us take stellar parallax as an example~one is obliged to 
combine observations made at different epochs of the year, and 
it is only by the combination of measures thus obtained that the 
desired re^t is arrived at. These stars must be observed, 
therefore, in the northern part of the heavens as well as in the 
others, for the vicissitudes of climate do not permit the astrono- 
mer to observe exactly how and when he wants. The same 
necessity presents itself in the study of the double stars ; to 
ascertain and to discard the sy^ematical errors in the angles of 
position ^ astronomer is obliged to observe these stars in all 
the celestial regions. If one v^es to limit one’s self to the 
exploration of one side of the heavens, one would lose precious 
omsortnnities and gratuitously introduce serious difficulties, 
^ere are al^ many cases in which this choice is not possible. 
Thus, if we wiA to disrover new comets every part of the heavens 
must be explored, and if one wishes to observe them they must 
be observed where th^ are. 


Finally, permit me to ask Mr. Grubb how he is going to study 
that part of the heavens which lies between 20" from the zenith 
and the Pole. This region of space, I take it, would be entirely 
closed to the observer with Mr. Grubb’s arrangement. Any 
research, therefore, which touched the stars covenng this large 
area could not be undertaken. 

The independence of the micrometer of the rest of the 
instrument renders impossible any measures of precision. The 
orientation of the micrometer, in fact, is the fundamental base of 
every ineasure, and to do this preliminary work properly three 
or four successive operations have to be performed, and take the 
mean of the readings and adjust the apparatus by means of the 
circle of position. But this fundamental operation cannot be 
performed on Mr. Grubb’s instrument. In fact, in practice, if 
one wished to take an angular measurement with this instrument, 
one would have to proceed somewhat in this wise : First of all it 
would be necessary to content one’s self with one approximation as 
to the orientation ; then to repeat this after every individual 
measure ; and lastly to take into account the disorientation of 
the micrometer, to submit the t'eadings of the circle of position 
obtained to fastidious coiiipiUations with a view to compen- 
sate them, 'rhis gives an idea of all the inextricable com- 
plications in which one would find one’.s self involved in this 
case. In fact, to secure a simple observation of a comet it would 
be necessary to increase the readings and the calculation by four 
times, and after all one would only get a result inferior to that 
furnished by an ordinary equatorial. I don’t believe there is a 
single astroncuncr in the wide world who would undertake 
observations of precision under such conditions. 

It is quite true, as Mr. Grubb indicates, that the oculaire 
might be connected with the rest of the instrument, but then, new 
inconveniences of another order would arise. These, however, 

I will not discuss now, for, as I said at the beginning, Mr. Grubb’s 
actual proposal is now alone in question. However this may be, 

I consider the conception of this equatorial is so defective, taken 
as a whole, that I do not think its adoption would be seriously 
recommended. Nor do I think that the j)rojfct will go beyond 
its jjrescnt stage, unless essential modifications are introduced, 
and in this case the instrument would become like my own. 

Paris Observatory M. LcEWY 

Dutt-Free Spaces 

I VENTURE to call attention to some points in connection with 
the observations on “dustless spaces," &c., as detailed in the 
report of Dr. Lodge’s lecture i>ublished in Nature, vol. xxix. 
p. 610. 

Certain observations and studies of my own lead me to think 
that, if attention be given to the points to which I wish to call 
the notice of physicists, results of the highest importance may be 
reached by means of the mcthorl (jf experimenting developed by 
Dr. Lodge and Mr. Clark, and described in the report referred 
to. 

Dr. ledge’s statement (p. 61 1) that “cloud spherules are 
falling, but falling very slowly," is true when these spherules 
are not at a higher temperature than the atmosphere in their 
neighl>ourhood. When, however, very small particles floating 
in the air become heated, they warm the air immediately sur- 
rounding them, and then these particles are either buoyed up by 
a small envelope of heated and dilated air clinging to their sur- 
faces, or they are home aloft by the local currents which they 
create by contact with the surrounding atmosphere. 

^ Observations continued for nearly fourteen years have con- 
vinced me that in ordinary clouds these two methods of lifting 
are combined — that to a certain extent each of the spherules 
or very many of the spherules of clouds are buoyed by adherent 
heated and dilated air, and that the whole of the cloud, in many 
cases at least, becomes warmer than its neighbourhood in general, 
which adds to its buoyancy as a mass of intermingled air, water, 
and vapour. 

These remarks apply also to small particles of matter other 
than water. The action is the same except in degree. The 
very high specific heat of water enables it to neat surrounding air 
more readily and quickly than other substances do, and as a 
consequence masses of water as in clouds are lifted more quickly 
and to a greater height than masses of other bodies having the 
same proportion of surface to weight. 

If it be remembered that radiant heat passes uninterruptedly 
through air, />. that air is diathermous, it will be seen that 
i^ations f^m a distance striking upon particles of athermanous 
bodies suspended in the air will cause these latter to heat the 
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air about them, and produce upward currents or a buoying of 
the athermanuuK particles by dilation of the air in contact with 

them. • 1 u 

This affords a comjilcte explanation of cloud-flotation and the 
fetation of fine dust-jiarticles. For some years 1 have l>een in 
the habit of watching clouds, and ])y the use of the above theory 
have very often been able to account (or forms, dimcnsuins, and 
movements which I could not otherwise explain. Some fours ago 
1 explained the aUive ideas to the Chief Meteorological Officer of 
the United States Signal Service, and received from him sugges- 
tions which have since afforded me the means of much pleasure 
in ribserving the locations and forms and movements of clouds, 
and although tlicse irregular masses are subject to many com- 
plicating circumstances, J have never yet observed anything 
lending to wen ken this theory of flotation, but have made many 
hundreds of observations tending to confirm it. 

I trust that it will }>e taken for granted that I do not wish to 
attack the hypothesis rif Dr. Lodge and Mr. Clark, that heated 
bodies “ bombard ” and drive away approaching particles. My 
object is sim])ly to show that, as it seems to me, the theory of 
jwticles buoyed up by a locally heated fluid, when considered in 
-connection with well-known principles of radiation, &c,, is suf- 
ficient to account for the i>henomcnon of the “dust-frcc coat” 
described in the article alluded to. 

Referring to the figures on p. 612, an ascending current^ is 
shown in the neighbourhood of the pipe or rod in Fig. i. The 
theory which I have sketched would indicate tliat this current 
had been set up in great measure by the tndireci action of the 
heated tube or rod upon the surrounding air. 

I should conlen<l that the dust-free coal may be exjdained as 
follows ; — 

A given particle wbich may be assumed to be directly below 
the rod is heated ]»y radiation from the rod. It in turn heats 
and expands the air in contact with it ; the particle with a coat 
of adherent air becomes lighter than the surrounding atmo- 
sphere, and the mote, with its jacket of expanded air, ascends 
towards the rod. As it reaches the ]>oinl marke<l “slow 
moving” in the figure, it begins to find itself in air which has 
lieen heated directly l»y contact with the nnl, and distributed 
near it by the small “circular” currents which always surround 
a lilunl obstacle in a stream of fluid. At the outer limit <)f the 
*^<lust*free eo.it ” the particle or mole is arrested because it has 
come to a j»oint where the air is so warm that the mote can no 
longer heat its jacket enough hotter than its surroundings to 
cause Imoyancy. It is arrested beenusf it has reached a point 
where the surrounding medium is as light as its own air-float, 
much as cork is arrested at a surface of water. 

'I'he mole with its waim air jacket couhl ascend through cool 
and therefore heavy air, but the air warmed by contact with the 
pipe is loo light to float it. 

'I'he dark “tail” above the rod, or tube, is the upstreaming 
dust-free air, wanned by the tube, and to*) liglii to carry motes, 
or in which motes have not been earrieil by any current. 

The report of the lecture contains within itself some very 
striking confirmations of this theory. I'or example. Dr, l.odge 
tells us that at a high temperature the dust-free coat is thicker 
than at low ones. 'Phis is according to the theory of flotation as 
above set forth, because an apiu’oaching mole would sooner meet 
the increased body of air w'armed by contact with the tube to a 
|x>inl sufficient to destroy the buoyancy of the mote and its 
jacket. Again, hydrogen is a light gas having a very high 
specific heat ; hence according to this theory the mole would 
need more heat and more diflerenee of icmjicrature to float than 
in air, and consemiently should not be able to float up tons near 
the rod. Now, Dr. Lodge states that “in hydrogen it fthc 
(lust -free coat] is thicker than in air,” With a surrounding 
medium of carbonic acid, less heat and less flotation arc rcquirecl 
for the mote, as the gas is heavier and of lower specific heat, 
and, quite in accord with the theory, the dust-free coat “is 
thinner” than in air or hydrogen. Again, Dr. Lodge stales 
that the dust -free coat is set up by a “diflerenee of a degree 
or two,” and it would apparently require a much more com- 
plicated theory than the simple one Jiere advanced to account 
tor this on the bombardment hypothesis, as the action has been 
shown to be — 

(1) Affected by the medium as to thickness of coat. 

(2) Obtainable at different temperatures in the rod. 

(3) Apparently dependent, not on the actual temperature of 
the r^, but on the differences in temperature iHJtwecn the rod 
and its surrounding dust -containing fluid. 


The behaviour of cool rods or plates, as stated, is also hi 
accord with tliis theory. A mote coming within the influent 
of the plate or rod is cooled by radiation and loses buoyancy in 
its air jacket. If above the plate, it therefore falls upon it ; if 
Ijclow, it drops away. Dr. l^dge docs not explain how a cool 

f )late “bombards” the motes and drives them away from its 
ower side. If clearly explained, the method of experiment 
developed and now under study by Dr. L^jcige and Mr. Clark, 
and that of Mr. Aitken on tnc condensation of water about 
nuclei, will probably be found prtxl active of results of the very 
highest importance. 

Questions of climate, rainfall, healthfulness of districts, fogs, 
mists, humidity, &c., can probably be better studi^ than in 
any other way by some form of apparatus based upon results 
obtained by these experiments, if the theory of flotation above 
set forth is connected with them, as I trust it may be. 

Ei)\v. W. Serrell, Jun, 
Chabeuil, Drome, France, April 27 


Mr. .ScrrcH is no doubt perfectly correct in his view that the 
average specific gravity of a warmed and vapour-filled cloud 
may be often less than that of air. The ascent of the so-called 
“steam” from a kettle proves this, and he will find the view 
clearly stated in Maxwell’s “ Heat,” p. 280. I did not enter 
into (letails in the Dublin lecture, but I was fully convinced of 
the truth of this statement. 

His supposition that the dusty air near a hot body gets warmed 
not by gaseous conduction from the hot body but by intercep- 
tion of its radiation by the suspended particles, is not an un- 
natural one, but it is practically untrue. It is disproved by the 
fact that the concentrated radiation from the electric light is 
much less effective in warming dusty (or any other) air, than is 
the ncighlKuirhood of a warm solid only a few degrees above the 
atmosj)heric Umpcraturc. 

Mr. Scrrcll’s criticism, that wc do not clearly explain the 
down-streaming dark plane from a cool body observed by Lord 
Rayleigh, is quite legitimate. So far as I entered into the 
matter at all, 1 intended to indicate provisionally a distinction 
between a cool body and a very cold one — the boundary coming 
somewhere, say, between ten and thirty degrees below the air, or 
possibly dejiending upon actual temperature as well as on dif- 
ference. I am not prepared to assert that the bombardment of 
particles towards a eool body begins the instant it is colder than 
the atmos])here. I thipk it possible that there may be a neutral 
poini below wliich it begins. 

But Mr. Clark is working out this among many other points, 
and I am not sure that his view at present agrees with my hypo- 
thesis. He will doubtless make a complete statement when he 
publishes an account of the quantitative research he is now 
engaged in. Till then 1 prefer to leave the account of cold 
bodies a little vague. O. J. Lodge 


The Supposed Volcanic Dust Phenomena 

'Fhe reddish circle round the sun, which I suppose must l:)e 
considered as a kind of very large corona, allmled to by E. 
Divers of Tokio (Nature, vol, xxix. p. 283), G. F. Burder 
(p. 525), and other observers, was invariably visible here, when 
circumstances favoured, from November 1883 up to April 3. 
In the middle of that day, and of the 4th, though circumstances 
seemed favourable for seeing it, no tinge of red was perceptible ; 
but it was visible late in the afteraoon of the 4th. Since then it 
has become more visible again, and from April 21 has been very 
plain, though not so conspicuous as it was originally. It is red 
in the middle of the day, and brown towards sunset, the bright 
space between it and the sun being blue or greenish. 

The semicircle opposite the sun is now far fainter than it 
was originally, indeed I do not think I should notice it now 
without looking for it. It is now plainest when the sun is a 
little alwve the norizon, which was not formerly the case, and 1 
have not seen it after sunset lately. This may perhaps be owing 
I to a change in the height of the volcanic dust, or whatever it is, 

! The amount of sediment in the rain strikes me as being very 
j large. I have at different times in the last few months collected 
it upon glass and examined it with the microscope : there appear 
in It a considerable variety of crystals and other transparent 
objects. Some of the cr^tals are like those dramm by Mr. 
B^rinck (vol. xxix. p. 309). I have usually found a number 
L^jj^egular transparent pieces, but 1 cannot say that l^ey have 
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much resemblance to the vitreous ashes of Krakatoa, drawn 
p. 587, as they arc very thin. 

I have examined this sediment with the naked eye to see 
whether I could perceive anything like the large corona. 1 
darkened the room and admitted the sunlight through a narrow 
slit on to the glass. The sediment sparkles with various colours, 
chie% pink and green, I suppose owing to interference ; and it 
is difficult to judge which colour preponderates. I find a decided 
excess of green at a small angular distance fn)m the sun, and 
often pink preponderates at a greater but varying distance. 
These colours being similar to those seen in the large corona are 
slightly confirmatory of the theory that the sediment from the 
rain is the substance which has caused it and the strange simsets 
and sunrises ; but other substances are also capable of giving i 
green light near the sun. Moisture on glass gives quite difFeren' 
colours, so far as I have observed. 

The cirrus-like wisps on which the sunset phenomena appearei 
were definite and very small at the end of November ; but on tin 
whole grew larger and more indefinite, till at length they havi 
been quite imperceptible for several weeks past. 

On April 24 there was the first inodcraiely bright .aurora 
have seen since October 5. Can this rem.irkable .absence o 
auroras and the scarcely less remarkable frequency of lightning 
have been caused by the volcanic dust ? If so, it may also 
account for S. Tromholt’s finding auroras so scarce and poor in 
Iceland during the winter, as mentioned on p. 537 (vcd. xxix.) 
though he does not say whether they were scarcer than usua 
there. 'I'Hos. Wm. JUckhoi’sk 

Simderl.and, May 10 

Pons' Comet 

Pons’ comet was visible here with tlie naked eye throughotit 
the month of February, including the nights of greatest moon- 
light. I so saw it on some twenty or more nights during that 
month, and append some notes as to its comparative Inightness, 
so far as I could judge. 

February 3. — ** Comet visible till 10.4$. Could sec ‘oltl 
moon’ with naked eye easily, and in telescope (irimaldi and 
Aristarchus, but only with a very small part of sunliglUcd portion 
in field.” 

February 6. — ‘*At 8.45 could see comet with naked eye, 
though sky not quite free of sunset-glow and sonu'what ha/y, 
and mmm nine days old. It was altogether faint, but most of 
the tail visible at other times could be seen — certainly more than 
I should have ex^iected.” 

February 9. — “ Ai 9.30 found the comet with nake<l eye iiml 
could see it without difficulty, but there was only tlie suggestion 
of a tail. Comparing it with a Sculptoris by looking midway 
between the two, they produced the same effeet on the eye ; but 
of course the least magnifying power showed the difreieiiee." 

February 10. — “ 8.20 U) 8.50. I’ound comet with naked eye, 
but it was very faint, and If) the unaided eye looked certainly 
fainter than a Sculptoris. Yet it seemed to me that more tif the 
tail (or the tail more certainly) was visible than last night.*’ 
February II. — ‘‘Found comet with naked eye al>out 8.10, 
and watched it up to 9.40. As the sky lost the traces of sunset 
I could pick it up without difficulty, in spite of the full moon 
shining in a cloudless sky. U was not quite so easily seen as 
a Sculptoris, but I may say that and X- Seulpiori^, though each 
marked os of the same magnitude as a, 1 could not get a glimi)se 
of, though I tried hard.” 

February 12. — “At 8.15 found comet with nake<I eye wiihoui 
difficulty, and so at intervds up to 9. Found it again with <lif- 
ficulty at 10.15 ; it was then getting low and into the haije : in 
the telescope it seemed then to have lost (at a guess) half its 
light.” 

On the subsequent clear nights in I^'ebruary lliere was no 
flifficulty. 

March has been much cloudier, and owing to this and moon- 
light I only saw it with naked eye certainly on four nights — the 
1st, 4th, i&h, and 17th. My note for the 4tn is : “ Found and saw 
comet with naked eye several times, though not easily, between 
8.15 and 8.40p.m. Could see the outlme of the ‘old moon’ 
without difficulty.” 

The 5th is marked as doubtful both as to comet and “old 
moon.” 

March 14. — << A fine pink glow in evening, and splendid after- 
glow about 7.15 — never saw it better. Found comet easily with 
opera-glass, but could not see it with naked eye, the moon rising 
before the glow had vanished.” So also on the 15th. 


March 16. — “Saw comet repeatedly with naked eye (looking 
a little above it) l>etween 7.45 and 8.30. Sky very good.” 

March 17, 7.40 to 8. 10. — “ Found comet with naked eye, an«l 
saw it many times, looking a little above it ; could not l>c quite 
sure of seeing it direct. ” 

( >wing to clouds 1 have only seen it on two nights since, the 
24th and 28th ; and that only with opera-glass and telescope. 

Nelson, X.Z., March 29 A. S. Atkinson. 


Snow and Ice Flora 

In the account of l*rf)f. W'it Hreelicr Witt rock’s interesting 
work on the Arctic snow and ice flora (NatURK, vol. xxviii. 
p. 304) your reviewer enumerates the countries and mountain 
ranges where red snow has l»een observed, but does not mention 
the Southern Alps of New Zealand, where as far b.ack as 1861 
this plant was observed by me. 'I'hc fact that green and red ice 
have been found in these high northern latitudes, and that the 
unusual coUuation has been traced to microscopic organic life is 
of special intere.st to me, as I repeatedly observed green ns well 
as red ice amongst the glaciers of New Zealand, first at the heail 
of the kangitaia Kiver, as far back as February', i86r. At the 
lime I published an account of this occurrence, wliich was re- 
printed by Olliers (among.st others see Jlochsietler's “Neii 
Seeland,” 1S63, p. 342). Since then during my alpine explorn- 
licms 1 have repeateflly (d)servefl the same phenomenon, so tlmt 
evidently at the Antipodes there iM'curs a counterpart of the 
Arctie snow and ice flora. It is to be hoped ibal some able 
lM»tanist will some day do the sanie work for us that Baron 
Xordenskjold and his able coatljutors have ilone for llrecnland 
ami Spitzbergen. JULlUSVoN Haast 

I Chrisichurcb, N.Z., December 31, 1883 


The Rotation Period of Mars 

NoTwrnisTANiUNt; his comparatively siimll diameter .'iiiil 
slow axial nu)tion, the planet Mars allbnls special facilities for the 
exact < 1 cterminaiion of the rotation ])eriod. Indeed no otlier 
planet appears to he so favourably cireumsianced in this rcspcci, 
for ti)e chit f markings on Mars have been perceptible with the 
same dehnileness of oiiilim* and cliaracteristies of form llirtiugli 
many succeeding gciieialions, whereas the features such as W(* 
<liscern on the other planets are either temporary atmospheric 
pljcnouiena or lendend so indistinel by unfavouralde eoiulilions 
as to defy lenglbents] observation. Moreover it may l)e l.'ikcn 
for graniisl that tlie feaiurcs (jf Mars ar(‘ permanent objects on 
the actual surface of (he planet, whereas the markings displayed 
by oui telescopes on somi‘ of the other planetary inendiers of our 
system aie mere effects of atmospheric changes wliicb, though 
visible for several years and sliow'ing well-define<l periods of 
'lalion, eanncjt be accepted as iiffording the true ])eriods. 'I'hc 
•haviour of the red spot on Jujiitcr may closely intimate the 
actual motion f>f the sphere of that planet, ))Ul markings of siicli 
variable unstable character can hardly cxhil)it an exact conformity 
»f imaicm with the surface upon vvhieli they are seen to be pro- 
leeted. With vespecl to Mars the ease is entirely different. No 
substantial changes in the most ermspieuous features have l)een 
detected since they were first confronted with leleseo])ic power, 
.and we flo not anticipate tliat in future ages iliere will be any 
material difference in their general configurations. 'I'he same 
markings which were indistinctly revealed t() the eyes of Fontana 
and Huyghens in 1636 and 1659, will continue to be disf)layed 
.0 the astronomers of succeeding generations, th(»ugh with greater 
Illness and perspicuity owing to improved means. 'I'rue there 
may i^ossibly be variations in progress as regarils some of the 
minor features, for it has been suggesletl that the visibility of 
-•ertain spots have varietl in a manner which cann^it be satis- 
faetorily aecoiinied for on ordinary grounds. 'I'hese may jiossibly 
')e due to atmospheric effects on the ])lanet itself, but in many 
cases the allegecl variations have (U)ubtless been more im.aginary 
than real. 'J he changes in our own climate arc so japid and 
striking, and occasion such abnormal appearances in celevtial 
objects that we are frequently led tr> infer actual changes where 
none have taken place ; in fact, of>servers cannot l)e too caTe roJ t o 
Ct»nsider the origin of such differences and to look nearer hoMe 
for some of the discordances which may have become apparent 
in their results. 

^rhe rotation period of Mars has been already given wsth; jk> 
much precision that it may seem suprrfiuous to redisemt the 
point, but it is vci-y adrisable to see whether recent observariaws 
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confirm the values derived from former results. The ** Hour- 
or ** Kaiser Sea,” which is admittedly the most prominent 
mark on the planet, is a very suitable one for comparisons to find 
Uie intervals of rotation. Early in 1869 I saw it with a 4|-inch 
refractor as it passed the central part of the disk. On Febraary 
a, 18^, it was central at loh., on February 4 at iih., and on 
February 5 at iih. 30m. 

1 observed the same object in February of the present year 
with a 10-inch reflector (power 252), and noted it crossing the 
planet’s central region at the following times : — 


1884 

h. m. 

February 14 

S 55 

15 

6 35 

19 

9 5 

22 

I* 4 


I have combined nw obaervation of February 4, 1869, with that 
of February 14, 1804 (as I regard this pair as the best obtained), 
to ascertain the rotation period. The interval includes 5487(1. 
l8h. ^5m. = 474, 144,900 seconds. Correcting this for the differ- 
ence in longitude between Mars and the earth at the two epochs 
and for defect of illumination (there is no necessity to apply any 
correction for equation of light, as the apparent diameter of the 

C lanet on the dates selected for comparison was about 16 ", and 
ence the distances were nearly the same), I find the time of 
rotation resulting from the discussion of these observations* to be 
h. m. 

24 37 22*34 (5349 rotations), 

which is in satisfactory agreement with the periods computed by 
Kaiser, Schmidt, and Proctor from a much longer series of ob- 
servations. In order to exhibit the small differences between the 
period now computed and tliose resulting from some of the best 
modern determinations, I give the following summary : — 
h. m. s. 

J. H. Madler ... 24 37 23*8 Nach, 349. 

1864, F. Kaiser 24 37 22*62 Ast, Nach, 1468. 

1866, R. Wolf 24 37 22*9 Ast, Nach* 1623. 

1869, K. A. Proctor ... 24 37 22*735 vol. xxix. 

j). 232. 

1873, Kaiser 24 37 22*591 Annalen der Leidener 

SternwartCf vol. iii, 
p. 80. 

**73. J:. r. J. Schmidt 24 37 22*57 Nach* 1965. 

1884, W. F. Denning 24 37 22*34 
It is obvious that Madler’s period of 24h. 37m. 23 ’Ss. is about 
one second too great. If we take a mean of the other six values 
(all wdthin 0*6s. of each other) we get 
h. m. s, 

24 37 22*626 

which may be fairly regarded as a very near approximation to 
the true sidereal rotation period of Mars. 

The computations of Kaiser, Schmidt, and Proctor are severally 
based on very long periods, the comparisons being modern ob- 
servations with those of either Huyghens or Hooke during the 
last half of the seventeenth century. It is unfortunate, however, 
that there is some question as to the correct identification of the 
spots depicted in some of the ancient drawings. The representa- 
tions by Hooke on March 2, 1666 (old style), at I2h. 20m. and 
I2h. 30m., also those by Huyghens in 1659, 1672, and 1683 give 
a large irregular spot, extending in a north and south direction, 
which can only be identified as the “ Hourglass ” or ** Kaiser 
Sea.” It would appear, however, that this interpretation is in- 
correct in certain cases, for the several drawings do not only 
show disagreements with each other but also when compared 
with modem observations originate discordances of period, small 
it is true, but still too large to be attributed to simple errors of 
observation. No doubt the period which approaches nearest to 
the truth will become apparent from future observations, though 
it can hardly admit of definite settlement for many years, inas- 
much as the differences between the several times of rotation as 
above deduced are very insignificant, and must so closely accord 
with the real period of the planet that the errors such as exist 
must be allowed to accumulate over a lengthened interval before 
they will become distinctly manifested. A comparison extending 
over fifteen years is insumcient for the purpose, for a computed 
time of rotation, erroneous to the extent of one-tenth of a second, 
will ttm, at the termination of such a period, answer to the 
positions of the markii^s to within 9 minutes of time. It is to 
be remuked that Mr. Marth, whose opinion is entitled to great 
weight, has, for seme time, adopted the period of 24h. 37m. 


22*6265. for the rotation of Mars, This corrOTponds to a daily 
rate of 350** '^22, and forms the basis of his computations in 
his “ Ephemerides for Physical Observations of Mars,” annually 
published in the Monthly Notices, W. F. Denning 

«<The Electrical Reaittance of the Human Body” 

Will you kindly publish the inclosed from Prof. Dolbcar ? It 
furnishes a complete explanation of the discrepancy between his 
measurements of the resistance of the human body and those 
which I have recently made. At the same time, as 1 have 
pointed out to him, the fact that this resistance may sink below 
500 ohms with ‘‘soaked skin,” even if that be “abnormal,” is 
of the highest physiological importance, and goes far to explain 
the hitherto mysterious deaths from accidental ppsage of a cur- 
rent through the body. Most of these, as Prof, rorbes remarked 
to me, have taken place with alternate, not continuous, current 
machines. W. H. STONE 

Wandsworth, May ii 

College Hill, Mass*, April 23, 1884 
Dear Sir, — I have to acknowledge the receipt of your 
pamphlet “ On the Resistance of the Human Body,” for which 
1 am obliged. I am glad to know that physiology has some one 
in its ranks who is interested in that line of work, and who 
knows what to do in order to settle such vexed questions. 

I have also seen in the last Electrical Review that has reached 
me an article on the same matter, in which you refer to me and 
what has been published concerning some of my work, that needs 
a little elucidation. In the early days of telephony the experi- 
ment was often tried of making the human f)ody part of the 
circuit in order to see how speech could be transmitted through 
the body, in the language of those days. Bell wanted to know 
what the resistance of the body was when in such circumstances, 
and I measured it from hand to hand when thumbs and fingers 
grasped the terminals of a wire and found it to vary between 
6000 and 15,000 ohms, and wrote to him to that effect, and from 
that grew out the statement to which you have referred. Now 
under such conditions that work is right, as I have frequently since 
proved. 

It seems to me that when we speak of the resistance of the 
body or of any body, and do not define what is meant by body, it 
is fair to assume that the body is the ordinary body under ordinary 
conditions. If the resistance (the actual) of the wire is found to 
be a thousand ohms by pne party and another one files off the 
rust from the contacts and then finds the resistance less, both 
parties may be right. Now the skin of individuals is more or 
less horny in texture, and so has high resistance which soaking 
may reduce, and the question then properly arises, is the hard 
skin jiropcrly a part of the body ? The resistance of a farmer’s 
hand is often twice as great as that of a child’s or of a man of 
sedentary habits, but solely, as I think, l)ecause of the thick- 
ness and density of his skin. Does not the question resolve itself 
into this — What is the resistance of a dry hand and the resistance 
of a soaked hand ? What is the resistance of a good conductor 
and the resistance of a poor conductor ? If the poor one is made 
better in any way, its resistance is correspondingly increased. 

If the condition of the body is abnormal, its resistance may 
also be abnormal. 1 should call a soaked skin abnormal. 

Still it is of the utmost importance that we should know what 
the resistance is under all conditions, as being the only way to 
advance in knowledge of the physiologicid effects of known 
currents, and I would again express my gratification at your per- 
sistent work in this field, and if I can in any way be of service 
to you I shall be pleased to be employed. 

Yours very truly, 

To Dr* IV* II* Stone A. E. Dolbear 




Instinct in Birds 

Mr. Graves, who writes on this subject (Nature, vol. xxix. 

. 596), is, I fear, not so accurate an observer as the magpie, fur 
he misquotes the day fixed by the birds for building, and then 
indicates that the young “mags” are restricted to four in each nest, 
while the fact is there are often six or seven in a nest. The 
magpie is too fond of a fresh egg for breakfast to escape. the 
attention of the gamekeeper. I have often seen the greater part 
of their nest shot down, repaired, and reoccupied by the birds 
year after year, I know of no bird that begins the work of 
wMBcation here early in February, nor any that devotes two 
Wmhs to the work. The rook [^Cotvus frugilegus) is the first to 
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bedn, ftnd I have often been told that it does so early on the first 
Sunday of Mai^t, G.M*T. 

What I said alMut the magpie beginning on the first Sunday 
fold style) was founded partly on report, but mainly on personm 
observation extending over some years at one breeding-place, 
where I have often seen them at work for the first time on this 
particular morning, and on one occasion in another locxUity on 
the same day. 

This instinct is not confined to any particular tribe or order, but 
is common, I think, to all wild fowl, and the two instwces given 
by Dr. Rae (vol. xxx. p, 7) of the regularity with which certain 
birds pass north to their breeding-grounds is precisely the point 
at issue, as I believe they begin work as soon as they arrive. 

Scientific accuracy has not yet been directed to the subject, 
but there can be no doubt that from some cause, possibly a 
sharper and better defined division of summer and winter in 
former ages, all the feathered tribe have inherited an instinct in 
nest-building and in the time of their arrival at and departure 
from their breeding-grounds which guides them to a day in 
many cases without reference to the state of the weather. 

Wm. Brown 

112, West Regent Street, Glasgow, May 5 


Watts’a Inorganic Chemistry” 

The review of my ** Inorganic Chemistry” in Nature 
of May I (p. 3) appears to have been written without much 
knowledge of the previous history of the work. The reviewer, 
indeed, writes as if he were criticising an entirely new t)ook, 
whereas a glance at the preface might have shown him that the 
volume in question is the first part of the thirteenth edition of 
Fownes’s well-known ‘‘Manual of Chemistry,” the first edition 
of which was published in 18^. H. Watts 

151, King Henry's Road, N.W. 


The Recent Earthquake 

I NOTICE that Mr, Toj)lcy, at the concluNicm of his communi- 
cation to you respecting the recent earthquake in Essex, remarks, 
“but at present we know of no observations in the central 
parts of Kent, Surrey, or Sussex.” I wish therefore to mention, 
that although I did not myself notice anything in connection 
therewith, yet an invalid neighbour of mine, lying in bed, dis- 
tinctly heard a rumbling noise about 9h. 20m., and a moment 
afterwards perceived some pot plants in front of his wintlow sway 
to and fro. This is the only incident with which I have been 
made acquainted. C. L. Prince 

The Observatory, Crow borough, Sussex, May 3 


The rise in the Essex waters detailed in my letter of last week 
still continues. Mr. Radforde Sharpe has kindly sent me the 
following additional heights that the water rises from Messrs, 
Courtauld and Co.’s well, at Bocking, Braintree, in inches above 
the surface of the ground : — 

May 6 40J inches May 9 39J inches 

*» 7 3^1 M M 10 39j „ 

8 40 12 44 

At Colchester Corporation Waterworks Mr. C. Clegg, C.E., 
reports the rise recorded is still maintained. 

Museum, Jermyn Street, S.W. C, E. De Range 


W, H. France. — Any good entomological text-book will give 
you the information you ask for. 


NOTES ON EARTHWORMS 

17 VER since our great naturalist called attention to the 
" common eartoworm, we watch them with entirely 
different eyes as they creep timidly out on to the lawn or 
hurry across the gravel walk ; as they collect the dead 
leaves or bits of string and cloth we may have dropped 
the evening before, or heap up their household refuse 
outside the entrance to their home. 

He long ago pointed out its importance as a geological 
agent. The sunace of the ground would be very different 
were it not t^ the earthworm is for ever at work bringing 
in the decaying vegetation and converting it into mould. 


And, more than this, the superficial deposits are often 
modified to a considerable depth by the earthworms, 
which, carrying the earth mouthful by mouthful, and the 
gravel stone by stone, invert the order of stratification. 

But we must not push this explanation of the oriein of 
the universal surface mould too far. 1 received one 
caution from Darwin himself, many years aro when 
I was talking to him about the manner in which the 
cbalk with which the land was dressed in Kent worked 
down. He told me to be careful to bear in mind the 
action of the great Kentish plough as it year by year 
turned swathe after swathe down the slopes. The result 
of this plough-down is clearly distinguishable from worm- 
mould. In his work on earthworms also he refers to 
another mould-forming agent of more universal operation 
and hardly less important cumulative effect. My atten- 
tion was nrst directed to it by a lecture I heard delivered 
by Stoppani in Milan many 3rears ago, in which he was 
explaining the action of the wind in modifying the surface 
of the earth, and especially in carrying dust, organic and 
inorganic. Richthofen and Drew have thus explained 
the origin of the loam that covers half Asia ; and Mr. 
Clement Reid has recently extended the same kind of 
observation to Great Britain {GcoL April 1S84). 

Without this addition we can hardly explain how earth- 
worms could find the material for the manufacture of the 
mould which often fills ihe interstices of the ruins of a 
buried city. 

We find, commonly, isolated tumps of moss-covered 
soil, and every gradation from that up to the large patches 
of mould which hang like little gardens on each sheltered 
ledge, where the greater part of the material must evi- 
dently have been carried from elsewhere and not have 
been brought up from below ; where it is obvious, from 
the character ot the rocks, that the principal part of the 
mould cannot have been derived so much from them as 
from the wind-carried fragments of organic and inorganic 
material and the decomposition of the vegetation that 
soon began to grow upon it. 

But we find also that the earthworms soon ^pear in 
such places, and set to work to mix up and modify all this 
various stuff that has by various agencies been brought 
together. 

As squirrels, burying acorns and nuts in the autumn, have 
planted many an oak forest and hazel grove, so it is pro- 
bable that the earthworms plant many of the ash and 
sycamore trees that we see perched in out of-the-way 
corners, where it is difficult to explain how the blown 
seed can have got covered by mould enough to allow it 
to germinate. If an overhanging tree drops the seed, or 
the wind carries it anywhere near the worm’s feeding- 
ground, it is dragged in and planted in leaf mould, and 
kept moist till spring time. At this time of the year 
we see clusters of sycamore seedlings growing up together 
out of the little worm-hills into which they had been 
dragged heavy end first. 

It is therefore interesting to inquire into the various 
reasons that should make earthworms travel and occupy 
new ground. Round the margin of an overcrowded 
colony we should expect them to spread. They cannot 
live tinder water, so they have to move away before a 
flood. It has been stated that ‘‘they may live when 
completely submerged in water for nearly four months 
(Romanes reviewing Darwin, Nature, vol. xxiv. p. 553)* 
But they ^ ere killed off by a flood of a couple of days* 
duration in the Backs of the Colleges at Cambridge 10 
August 1879. Some of them seem to have got on to the 
paths, which are raised above the surrounding mea^w^ 
and there died. Where the greatest number were found 
dead the ground had been suomerged for a longer tm^* 
The following carefully recorded observations by the Rev# 
Henry Russell, of St. John’s College, are worth notipg 

“ On Sunday. August 3, 0“** paddock (the inclosed 

space in which the men play at lawn tennis, in front of the 
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new edmt) iMtt covmd with water to the depths at i p.in., 
whtthlt Mtt*gft8test, of four to five feet. The level of the 
. paddudefersnidilowerthan that of the ground surrounding 
It. . . . Therefore, on Wednesday, August 6 , 1 cut a trench 
from the north-west angle of the paddock across the raised 
ptdh . . . The water had drained off by Saturday even- 
ing, August 9. The rush of water from the west across 
the Fdfows^ garden had carried with it into the paddock 
a great quantity of worms, which, when the water had 
subsided, were observed, some very large, lying dead 
under the water. As the water drained off, these lay on 
the paddock and on the slopes of grass surrounding it, 
and the smell of them infected the air till Friday, 
August 15.^^ 

Mr. Russell’s observations go to show that the worms 
found dead were not all worms that had lived in the pad- 
dock, but those which had got washed out with the earth 
from the Fellows’ gardens, and so they perhaps perished 
sooner being in the water. It is probable that worms buried 
deep in the earth under submerged meadows may, if they 
remain underground, hold out through much longer floods. 
However J gather that a large number perished in the 
adjoining parts of the Backs, and were seen on the paths 
and slopes as soon as the flood began to subside. Many 
of them were of exceptionally large size. I have heard of 
land injured by floods where the injury was supposed to 
be principally due to the destruction of all the earth- 
worms. it is probable that the growth of peat-mosses 
may be in great part referred to the fact that the condi- 
tions were unfavourable to earthworms, for had they been 
there they would have worked up the vegetable matter 
into mould. 

But there must be something besides floods that makes 
earthworms migrate. 

If we drive a stick into the earth and move it about so 
as to shake the ground, the earthworms will come out to 
the surface and scuttle away in all directions. This was 
a common way of getting worms for fishing, and we used 
to be told, as Darwin notices, that the worms came out 
because they thought a mole was digging after them. 

There must be however some other reason why worms 
will often come out to the surface in the daytime, and 
hurry away across a gravel path or on to a road, and 
why they then seem so much less sensitive to tremor of 
the ground about them than do the worms that come out 
to feed on the lawn. 

From the analogy of other more highly organised 
animals 1 could not help thinking that there must be 
some creature that hunted the common earthworm, some 
worn ferret that drove them out. Many who have passed 
their lives in the country know well when they see a large 
field-mouse cantering down a road and showing little fear 
of man that a fiercer enemy than man is following the 
poor little animal with untiring certainty. If you draw 
aside and watch, you will soon see a weasel following by 
scent. Even a hare or rabbit will at length lie down 
aralysed with terror, and give itself up to the stoat that 
as followed it with deadly pertinacii}r. The sudden 
appearance of one or two strange birds in a neighbour- 
hood has often been a source of wonderment, and it has 
sometimes been suggested in explanation that they had 
been chased by birds of prey and got up into strong cur- 
rents of air. Those who have seen a peregrine drive a 
fii^t of rooks up into the sky can easily see how this 
mij^t happen. In the cases to which I am referring the 
tarthworm comes out like a hunted thing. I have also 
noticed that many of the worms that 1 found dead or 
torpid were maimed ; generally they had their tail cut off, 
and this when there bad been no digging in ih^ garden 
for a kmg time, and although there are few birds that 
woedd touch them. I have frequently observed that the 
earthworms were a^qiarently unwilling to go to ground 
again though 1 have tried to make them in order to watch 
the race and mamier in which they buried themselves. A 


fbw days ago, however, I saw, I believe, the expianadoa 
of most of the cases 1 had be^ observing. A earHi- 
worm about nine inches long, bright, dean, and heaithy- 
looking, was moving somewhat irregularly on the earth of 
a flower-bed. On stooping to examine it, I found a small 
ellow animal with a brown head holding on within about 
alf an inch of the tail end of the worm. I sent it to 
Prof. Westwood, who writes : ^ Your worm-eating larva is 
evidently one of the Carabidae, probably Steropus modi’' 
dus'* (see Gardeners Chronicle^ 1854, p. 613). It was 
not disturbed by my taking up the worm, but went on 
biting its way round the worm, holding on like a bulldc^, 
and bettering its hold every now and then. It had nearly 
got round the worm, leaving a lacerated ring. The 
wounded part seemed somewhat swollen, but on this 
point I am not clear, as the unequal power of extension 
of the wounded part may have produced the effect of 
swelling. Mr. Edwin Laurence has recorded (Nature, 
vol. xxvi. p. 549) a similar circumstance observed by 
him in France, where, however, the larva seems to 
have attacked the worm differently, and with a view to 
killing it rather than cutting off a portion, and from his 
description, moreover, it would not appear to be the larva 
of the same species. He suggests that the numerous 
birds in England may have destroyed such an enemy of 
the earthworm. A sparrow would probably take the larva, 
and not touch the earthworm. One would have thought 
that the earthworm would have a better chance of rubbing 
off his deadly enemy in the earth than above ground, as a 
salmon is said to clean himself in a gravelly river, but we 
want further observations on this curious question, as 
well as on several others raised by the inquiry, How 
arc worms transported to out-of-the-way places ? and How 
long can they live in soils of various degrees of permea- 
bility when the surface is flooded ? 

T. McKenny Hughes 


THE LOW BAROMETER OF JAHCARY 26, 1884 

TN the end of January we gave a brief notice (see 
Na'J’Urk, vol. xxix. 316} of the unprecedentedly 
low barometric readings which were observed on the 
evening of January 26 in the middle districts of Scotland 
over which the centre i)f that great storm passed. The 
lowest reading, reduced to 32' and sea-level, then given 
was 27 ’332 inches, and was observed by Mr. George 
Crouchcr at OchtertNTe, near Crieff. Tliis still remains 
the lowest reading obserx ed during the storm, and as it is 
absolutely the lowest known to have been observed in 
Europe, if not indeed the low cst on any land surface of 
the globe since the invention of the barometer, it is desir- 
able to give an accurate record of it in Natukk. 

On that occasion, Mr. Crouchcr s observations included 
the barometer, its attached thermometer, and a thermo- 
meter hung outside the window, it being too stormy to 
venture out. 'I’he obscrvaiions near the time of greatest 
depression, corrected for inslrumcntal errors and reduced 
to 32'^ and sea-lcvcl, were, in inches, 27*631 at 7 p.m,, 
27*527 at 7.45 27*420 at 8.30 p.m., 27*390 at 9 p.m., 

27*332 at 9.45 p.m., and 27*365 at 10.15 p.m. The correct- 
ness of these readings is amply attested by the hourly 
barometric readings made at a considerable number of 
the Scottish meteorological stations that evening. 

At the meeting of the Royal Meteorological Society on 
February 20, a paper was read on the stonn of January 26, 
in whicli it is remarked tliat “ the low'est readings of the 
barometer (reduced to 32“ and sea-levcl) yet reported were 
27*32 inches at Kilcreggan, and 27*332 inches at Ochtcr- 
tyre,” The observations at Kilcreggan were made wiA. 
an aneroid, whose errors were unknown. From the hourly 
observ'ations made at the different stations in Scotland, 
the isobars for each hour have been drawn, and, from a 
comilPIson of the Kilcreggan observations with these 



NATURE 


59 


itojr 15, 1&84] 


isobars, the follcMfrag approximate errors of the peroid 
have been determined for the lowest recorded readings: — 



Aneroidt 

inch 

p.m. 

7 

inches 

27*300 

Approximate error - 0*230 

8 

27*200 

-0*240 

8.30 

27*155 

, ... ... ... — 

9 

27*200 


10 

27*300 

Mccin error —0*230 


If the correction + 0*230 inch for instrumental error and 
height be applied to 27*155 inches, the lowest observed 
sea-lcvel reading at Kilcreggan was only 27*385 inches a 
reading, it may be remarked, agreeing closely with the 
lowest readings noted at several stations on the mainland 
and islands of Argyllshire earlier in the evening. The 
Ochtertyre reading, 27*332, was thus, so far as known, 
absolutely the lowest recorded during the great sUirm of 
Januar>^ 26, 1884. 


THE THEORY OF SUNSPOTS^ 

T H E literature of heliograph y, by no means inconsider- 
able in extent, has received an addition by the 
publication of the work before ns which, if it makes no 
attempt to enlarge our knowledge of solar phenomena 
from personal observation, is deserving of notice as a 
specimen of one of the modes in which those phenomena 
are attempted to be explained. 

The subject is confessedly full of difficulty as well as 
interest. Nothing can be more natural than the wish 
to obtain some knowledge of the constitution of that 
splendid orb that is the dispenser of life and enjoyment 
to unnumbered millions of organised beings, and that 
exhibits on its surface such a strange development of 
forces commensurate in intcn.sity with its amazing mag- 
nitude. But these tempting inquiries are beset with diffi- 
culties scarcely to be appreciated in the absence of actual 
experience. When we bear in mind the amount of light 
and heat that has to be encountered, with all its conse- 
quences in optical, mechanical, and atmosjjheric impedi- 
ments, we may rather wonder that man should have been 
permitted to accomplish so much, than that he should 
have failed in effecting more. TIic serviceable working 
of the telescope soon comes to an end ; and what it is 
able to exhibit it is not able to render intelligible. In 
strong contrast with the exploration of the selcnographcr, 
who feels no doubt as to the genera 1 character of his 
object, whatever perplexities may arise out of the study 
of its details, the observer of the solar disk knows abso- , 
liitely nothing as to what he is looking upon. He finds a | 
blazing surface of by no means uniform texture, unlike . 
anything else in the whole compass of his experience. | 
He encounters strange-looking specks that disfigure, if wc ! 
might venture to use such a word without presumption, 
the purity and perfection of that brilliant orb. In those 
dark patches, and their attendant fringe-like borders, 
what IS it that meets the eye ? Cavity ? or cloud ? or 
eruption ? or cyclone ? or scoria ? Have astronomers 
succeeded in explaining them ? Shall we listen to Wilson, 
or Herschel, or Kirchhoff, or Nasmyth, or Seech i, or Faye, 
or ZSllner, or Langley ? More or less, they all disagree. 
Or shall we be venturous enough to attempt an indepen- 
dent solution of the mystery t Little encouragement could 
be found in such a course. After such protracted discus- 
sion we could hardly bring to our telescope an unbiased j 
eye or an impartial judgment. What we are looking for, 
we should be likely to find. We shall be surrounded with 
phenomena that lend themselves with perplexing facility 
to very dissimilar and even opposite interpretations ; ana, 
where one observer is confident as to a clear vacancy 

! **^l®Theori«d«nSDnnfnflccken.'* Nach den neue^ten wirtenschaft- i 
lichen Fonchungen dargsst^ll; van J. E. Brjeztts. ^Berlin. T884.) 


leading down to unimaginable depths, another fills the 
same dark area with heavy clouds or floating dross. Th«:e 
may be, and for our own part we believe there are, as in 
the formerly contested theories of light, details of less 
equivocal character adequate to guide if not absolutely 
to establish our judgment ; but the ambiguity of the 
general aspect is sufficiently shown by the support which 
such conflicting theories have claimed from it, each in its 
turn. 

Perhaps we arc disappointed in our telescope. It will 
be to no purpose to enlarge our aperture or deepen our 
eyepieces : we are still confronted by ^ insoluble mys- 
ter>'. We adopt a fresh mode of investigation, the means 
of which have been but recently placed in our hands ; 
and we bid the spectroscope exert its analysing power and 
report to us what is there. And now, under the guidance 
of Lockyer and Janssen and Huggins, wc shall be carried 
a long way in advance, further than the boldest imagina- 
tion would have dared to anticipate but a few years back ; 
and wc find set before us, as in some strange vision, the 
unmistakable presence of familiar elements, ninety-three 
millions of miles away. Vet even this triumph of human 
ingenuity finds there a boundary that it cannot overpass. 
The evidence, to a great extent conclusive, is sometimes 
equivocal, sometimes perplexing : affected probably by 
influences the force anci direction of which we can little 
estimate. Tlic well-known features often wear a strange 
aspect, and are associated with incomprehensible sur- 
roundings. Wc have succeeded in interrogating the 
sun: he has answered us, and his answer will surely be 
reliable : — 

Solem quis cliccrc falsum 

Aiuleat ? ’ 

That is, if wc can but comprehend it ; but unfortunately 
the message is not free from obscurity ; some of it is in 
an unknown speech, and “ Helium ” and ‘^No. 1474^* and 
others of their companions arc not only beyond our inter- 
pretation, but arc likely so to remain. Very wide is the 
field thus opened for speculation, and very different may 
be the deductions from the same, or apparently the same, 
premises, with little possibility of demonstrating that any 
one combines all the elements of truth. Not one of the 
current theories has wanted defenders of intelligence and 
skill ; if no one of them clears up all difficulties, no one 
fails in showing that there is much to be said in its favour ; 
and therefore, as long as no patent absurdity interposes an 
insuperable bar, wc may well exercise toleration to those 
who do not see through our eyes, or who question to some 
extent our conclusions. The best result is perhaps not 
very far in advance of probability, and every claimant has 
some right to be heard. 

Remarks somewhat of this nature may be suggested by 
the treatise before us, which may be looked upon as an 
attempt to stem the prevailing current of opinion as to 
the cause of solar phenomena by showing that they may 
receive a complete cxplanatioj) from Zdllncr’s theory of 
floating scoria:, as exjianded and developed by the author. 
The principal results which he has deduced from an 
extended collation, as it would appear, of the previous 
observations of others, may be expressed in the following 
vviiy ~ 

The sun is to be looked upon as an intensely heated 
and very gradually cooling ball of monatomic gas, the 
visible surface of which, or photosphere, is, as Kirchhoff 
also maintained, composed of iron, with a small admij^ 
ture of other metals, in a state of glowing fusion, and 
permeated in every direction by an abundance of incan- 
descent hydrogen, this gas being pimreci forth abundantly 
from the exterior of the monatomic nucleus, where 
central temperature is sufficiently reduced through de- 
creasing density to admit of the first steps of elemental 
association. The presence and diffusion of this hydrogeii 
maintains the fused condition of the iron shell, and pre- 
vents it from cooling enough to exhibit in every part the 
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condition which obtains exceptionally in the spots. The 
granulated’* texture of the photosphere is the result of 
the eruptive pressure of the internal hydrogen, upheaving 
and penetrating the glowing mass of iron. The faculae 
owe tneir greater elevation and intensity to an increased 
activity of the same process ; and the chromosphere and 
the protuberances, whether of the more eruptive or more 
cloudy character, are traceable to the same origin, the 
gn^ter brilliancy of the former class being due to the ad- 
mixture of metallic vapours with the all-pervading hydro- 
en. The iron shell is not everywhere in a state of equal 
uidity, a considerable portion being in a more ** pappy ” 
or viscous condition, such as may be seen in our own iron 
furnaces, which, however, does not render its presence 
manifest without such a reduction of temperature as to 
produce opacity. This cooling does not obtain either in 
the equatorial or polar regions, but is effected in what are 
known as the ** spotted zones,” by the overflow of hydro- 
gen ff'om the loftier equatorial strata of the atmosphere. 
Here, the gas, having been carried up in consequence of 
the solar rotation into a higher and cooler region, and ex- 
tending itself laterally as an equatorial current,” descends 
on the less fluid portions of the photosphere, whence 
radiation is not so free ; they are thus reduced to the more 
scoriaceous and opaque condition in which they assume 
the well-known appearance of “ spots,” while the whirls 
of cooler vapour on the outside of the main column in its 
downpour, encountering and tearing away the adjacent 
metallic edges of the chromosphere, force them to assume 
the form of those radiated fringes which we know as 
“ penumbracs.” The maxima ana minima of the spots, as 
well as their respective drifting towards the poles or the 
equator, find their explanation in a “ pulsation ” or alter- 
nate compression ana expansion of the globe, chiefly in 
the direction of its axis, from corresponding alternations 
Snthe balance of internal condensation and temperature, 
each of which is supposed to be in its turn in the 
ascendant ; and though the change of dimension is slight, 
it is sufficient to give preponderance either to the equa- 
torial or polar current, and, combined with the rotation, 
to determine the periodicity of the frequency and range 
of the spots. On the whole, the energy of solar radiation 
is never compensated ; but the waste is so gradual that 
we have no reason to anticipate any sensible effect for 
ages to come, and yet so sure that the progressive cooling 
must terminate in ultimate extinction. In our author’s 
words, “When in some future period of the world the 
whole of the hydrogen has escaped from the solar nucleus, 
the sun will cease to shine with its wonted intensity, and 
will become more and more feeble till at length it hangs 
in the firmament, a mighty globe of glowing red, as seen 
from other worlds a ruddy star, which, through rapid 
cooling, becomes visibly obscured, and, from the forma- 
tion of everywhere surrounding scorise, immersed in deep 
night/' — a termination of which it may be said that, what- 
ever Its intrinsic probability, no reader need look forward 
to it with the slightest personal apprehension. And were 
that resplendent body, as Kepler in the exuberance of his 
imamnation believed, the abode of glorious spirits, they 
might perhaps be supposed to smile at all such anticipa- 
tions as utterly foreign to the unsearchable designs of the 
All-wise Creator. 

And yet we may not forget that there have been, from 
time to time, mysterious warnings among the innumerable 
suns that have their abode in the far depths of space, and 
we are reminded by no process of argument, but by the 
evidence of our senses, how untrue it is that “ all things 
continue as they were from the beginning of the creation.” 
llie certainty of strange and wonderful catastrophes of 
outburst or extinction has come to our knowledge, though 
perhaps only after centuries^ or it may have been ages, of 
jthe transmission of the recording light : and similar 
events, to be recognised only by long-distant generations, 
mgy be in progress at the prenent hour. We know very 


little of the history of the universe, and it becomes us ^ 
well to speak of such possibilities with caution and rever- , 
ence. Meanwhile we owe a debt to all who wiU aid us in 
the attempt to gratify a very natural curiosity, and to our 
author among the rest. Some portion of his hypothesis 
does not come before us for the first time. La Hire in 
very early days entertained the notion of opaque bodies 
floating in a fluid mass and occasionally appearing on its 
surface $ and the conclusions of Gautier were very similar 
as to a partial solidification of metal in fusion ; but we 
must bear in mind that it is only for the diffusion of 
hydrogen through a liquid envelope of iron that our 
author claims originality. His ideas are expanded and 
enforced by so much elaborate reasoning as at any rate 
to desenre perusal, if they do not succeed in producing 
conviction. As to this point we may freely confess that 
the author is more sanguine than ourselves. Some of his 
arguments are well worthy of attention ; but the general 
character of the treatise is that of an ingenious piece of 
special pleading, one-sided, but fair and honest in its sclf- 
persuasion. A few omissions and mistakes might be 
pointed out, but they do not impair his argument. The 
weakness of this, as our readers will have already per- 
ceived, lies in the magnitude of some of its assumptions. 
It might indeed be said that the same objection lies 
against each of the more commonly received theories ; 
and to this it can only be replied that, though similar in 
character, it differs in amount ; and that the value of any 
attempt at explanation must be estimated in the inverse 
ratio of its unproved demands upon our assent. 

T. W. Webb 


THE EART/I( 2 UAKE 

TN a previous notice (p. 17) brief mention was made of 
the more obvious conclusions which follow from a 
consideration of the obsened effects of the earthquake 
of April 22. Mention was also made of some points upon 
which further knowledge would be of value, notably as to 
the result of the earthquake upon wells and springs. Mr, 
De Ranee’s letters give important information upon 
this matter. 

The measurements of the water in wells at Colchester 
and Booking prove that the level of the water has risen 
seven feet in the former case and from twenty to thirty 
inches in the latter case. These facts, and also the curious 
instance of water spouting from the ground at East 
Mersea, are quite in accord with what frequently occurs 
during earthquakes. Mr. Mallet says Fissures con- 
taining water often spout it up at the moment of shock. 
Wells, after the shock, alter their water-level, and some- 
times the nature of their contents ; springs become altered 
in the volume of water they deliver, ... It is important 
to observe whether any changes of level of water m wells 
take place prior to earthquakes. Statements to this 
effect have frequently been made, but as yet stand much 
in need of confirmation.” 

Dr. Taylor’s observations that the new and often 
slightly-built houses have generally suffered less than the 
old and more solid structures is scarcely what one would 
have expected. In districts much subject to earthquakes 
the houses are generally built in such a manner that they 
yield readily to the vibration, and so mostly escape serious 
damage. Mr. Mallet indeea believes that if this custom 
were enforced very little damage would be done.. As re- 
gards larger and more important structures, the question 
is not so easily settled ; and Messrs. D. and T. Stevenson, 
in constructing the lighthouses of Japan, employed a pecu- 
liar and ingenious contrivance for guardi^ against the 
effects of earthquake shocks : this was to interpose a 
break in the rigid part of the buildix^, and so to prevent 
the propiagation of the shock. Mr. l 5 , Stevenson, in de- 
scribii^this, says “ The plan I propose for this purpose. 
whid|piay for brevity be termea an dsdsmatic joints if 


May 15, 1884] 


NATURE 


the introduction of spherical balls of bell-metal working 
in cups of the same material placed bettreen two platforms, 
the lower cups being fixed to beams forming the foundati(m, 
and the upper cups being fixed to the lower beams of the 
superstructure, ^us admitting, within a limited range, free 


motion of the upper over the lower part of the building ” 
The cost of this was about 90/, for each lighthouse. 

This plan had some disadvstntages : hign winds, for in- 
stance, gave as much free motion to the upper part as a 
slight earthquake would do ; and there was also considcr- 
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able movement of the lights during cleaning. The light- 
house-keepers, therefore, screwed up the metal pl^s, so 
that when an earthquake came sufficiently powerful to 
test the value of the plan, the structure was rigid and the 
glasses were broken. This plan was afterwards aban- 
doned, and Mr. R. H. Brunton adopted the plan of con- 


structingthe lighthouses with 

thereby adding to their inertia and checking tne o«^ 


Hon ” Mr W. Lloyd, from nis cxpencii^c 
A^irira b^lieves that the more solid the structures the 
better thev resist earthquake shocks. Mr. Woods, on 

found” at ^in Peru lightly-built structure, ef 
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Item irae ^n&armed by earthquake shocks which did 
eiiormotts damage to other buildings. This apparent 
cdntntdictkm may perhaps be explained by supposing that 
alijgjhdy-built structure would give to every movement, and 
a Very massively-built structure would resist such move- 
ment ; either would bear a considerable earthquake shock 
unharmed, but buildings of intermediate resisting power 
would be destroyed. 

Upon the twisting motion often noticed in earthquakes, 
and especially referred to by Dr. Taylor as observed at 
Langenhoc, Peldon, Fingrinhoe, and Abberton, much dif- 
ference of opinion has existed. From the time of Aristotle 
it has been commonly attributed to a vorticose movement 
of the earth’s surface at the part affected. The effects pro- 
duced seem at first quite to accord with this explanation, 
as when in Japan a chimney ten feet high, and two feet 
by three, is broken in two, the upper half being twisted 
diagonally round without other fracture or displacement ,* 
or when, at Mendoza, a church tower has its lower story 
uninjured, its middle story turned through an angle of 
nearly 90®, and its highest story thrown completely over. 
But Mr. Mallet, who recorded similar cases in the Nea- 
politan earthquake of 1857, denied that this is in any 
case the correct explanation, and he believed that the 
twisting is best explained by resolved motions, due to the 
transit rectili nearly of the shock. 

As regards the range of the recent earthquake very 
little more is known than was recorded during the first 
few days after the shock. The most important new fact 
is that mentioned by Dr. I’rince of the shock being ob- 
served at Crowborough in Sussex ; this proves that the 
Wealden area was affected, although the shock must have 
been very slight. Probably if the Paleozoic rocks were 
as near the surface there as was once hoped the shock 
would have been more distinctly felt. 

There can now be little doubt that the 'origin of the 
shock was vertically under West Mersca or thereabouts, 
and that the wav^e must have travelled in all directions 
away from that area, but not necessarily with equal force 
and rapidity in all directions. The observations as to the 
direction of motion generally agree with tliis view ; but in 
the neighbourhood of London there are some curious 
differences. The observat ions in London itself generally 
give an east and west direction, whereas some on the 
north side of London appear to point to a more north and 
south direction. 

No observations arc recorded of the connection of the 
earthquake wave with minor details of geological struc- 
ture, such as the outcropping of certain hard or soft beds, 
or with lines of fault. The only instance of the latter kind 
known to me is at St. John’s, near Greenwich, where the 
shock was felt very close to a fault, well exposed in 
the railway cutting just west of St. John’s Station. But 
another and perhaps better explanation is that the shock 
was there felt by an invalid lying quietly in bed, and very 
sensitive to movement. 

In the map here given, an attempt has been made to 
mark the positions of all places at which the shock was 
felt, so far as can be learnt from published accounts ; but 
in Essex, Suffolk, and North Kent only a few of such places 
could be marked. By marking the outcrops of the older 
rocks (Carboniferous and earlier), the possible connection 
of these with the travel of the earthquake wave maybe seen. 
This is made clearer by the section. The position of the 
Palaeozoic rocks is known at Harwich and London ; there is 
some uncertainty as to their position under Reading and 
Colchester, but for the purpose intended, and regard being 
had to the depth at which the shock must have originated 
(certainly far within the Paljeozoic rocks), the line drawn 
is sufificiently near the truth. We can see how the shock 
can have been propagated through the hard Palaeozoic 
n^s and been felt where these are bare or thinly covered 
with newer rocks, whereas through the thick and softer 
Secondary and Tertiary rocks the wave might travel a 


shorter distance. Possibly also this section may suggest an 
explanation of the double shock which was sometimes re- 
corded : the first would be that travelling quickly through 
the hard Palaeozoic rocks, the second that propagated 
more slowly through the softer overlying newer rocks. 

W. TOPLEY 


VOLCANOES ON THE SHORES OF LAKE 
NVASSAy AFRICA 

D r. laws, on his return to Europe from the mission 
station at the north end of Lake Nyassa, passed by 
Naples, where I had the pleasure of meeting him. 
Amongst other information that I gleaned was that 
pumice-stone is very abundant in the locality above-men- 
tioned and on the shores of the lake, where pebbles of 
coal are also met with. He also informed me that many 
of the rocks had a striking resemblance to the volcanic 
tufas around Naples. Dr. Laws happened to have a 
I specimen of pumice, which he kindly placed at my dis- 
posal. 

The specimen forms about two-thirds of a flattened 
ellipsoidal pebble of about ij X X | inches in dia- 
meter. It is of a dirty buff colour, darker in spots, the 
result of oil stains in packing. The grain is fine ; there 
are very few large cavities, which are multilocular, with 
smooth-walled spheroidal-shaped alveoli. The specific 
gravity of the mass is light. The characters indicate 
great homogeneity of material, only a moderate amount 
of dissolved water in the original magma, and an eruption 
of true paroxysmal type. A few minute crystals of 
.sanadin are discernible with the naked eye, and rarely 
also a small black spot, which wc shall see to be 
pyroxene. 

It is easily sectionised, and when examined under alow 
power, shows a remarkable uniformity of size in the pores. 
Those near and opening upon the surface contain a few 
diatoms indicating the action of water as the cause of the 
pebble-like form. 

The magma is a perfect glas.s of light straw-colour. 
Scattered through it are a few small irregular crystals of 
sanadin, fairly clear, but of irregular boundaries in many 
cases, as if they had wavered between crystallisation and 
fusion. A few are twinned on the Carlsbad type, and a 
few also present fine wavy striation parallel to their longer 
axis. At one spot were two or three .sanadin crystals 
inclosing dark brownish-green pleochroic microliths, too 
irregular to measure the angle of extinction, but which 
looked very much like amphibole. There were to be seen 
a few well-formed crystals of pyroxene of light pea-green 
colour, quite free from pleochroism, and with characteris- 
tic crystalline boundaries and cleavage, with absence of 
inclosures. In the immediate neighbourliood of the large 
pyroxene crystals were a few microliths of the same 
mineral ; the average angle of extinction was 49'’, and 
ranging within narrow limit.s. No other formed” 
materials were discernible except a mass of dirty brown, 
dusty matter involved in a group of sanadin crystals, 
which might be magnetite. The whole character of the 
specimen is strikingly like some of the basic pumices of 
Monte Soinma, and almost indistinguishable from some 
specimens of Phase VI. Period i (Quat/. Journ, GeoL 
Soc.^ January 1884). 

I regret that for want of a balance I have not been able 
to analyse the specimen, though I am inclined to place it 
amongst volcanic rocks containing less than 55 per cent, 
of silica. 

The specimen itself is in ]no way remarkable, but it is 
interesting as indicating the ‘existence of continental vol- 
canoes some hundreds of miles from the seashore, although 
in the immediate neighbourhood of a great lake, as also 
an atWitional grain of acquaintance with the geology of 
dyiH^sterious interior of trie “ dark continent,” 

informant has promised to forward me a coHed* 
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dcm of rocks on his return to Lake Nyassa, which will 
give us a more detailed knowledjge of that interesting 
volcanic and also coal-bearing region. 

Naples, April 26 H. J. Johnston-Lavis 

NOTES 

Two eminent chemists died on Monday, both bom in the 
same year — 1817 — M. Karl Adolph Wurtz and Dr. R. Angus 
Smith, F.R.S. M. Wurtz, who was a pall-bearer at the funeral 
of Dumas, is stated to have died from the bursting of a blood- 
vessel j he was a candidate for the vacant post of Perpetual 
Secretary to the Academy of Sciences. Dr. Angus Smith had 
been in failing health for some time. A detailed account of the 
careers of both chemists we must postpone till next week. 

The Council of the Royal Geographical Society have selected 
the following travellers for honours : — Mr. A. R. Colquhoun, for 
his travels in China, and Dr. Julius von Haost, for his systematic 
exploration of the southern island of New Zealand, the Royal 
Medals; Mr. W. W. M‘Nair, the Murehison Grant ; Mr. Emil 
Boss, the Baeh Grant ; Mr. W. O. M*Ewan, the Cuthbert Peek 
Grant ; and Dr. Haast, Dr. Max Buchner, and M. Ferdinand de 
Lesseps as honorary corresponding members. 

Germany has been prompt in acknowledging the services of 
its Cholera Commission j by acclamation a bill was jiassed by 
Parliament on Tuesday awarding a sum of 135,000 marks to 
Dr. Koch and his companions. 

The Council of the British Association have resolved not to 
entertain any more applications for membership prior to the 
Montreal meeting, when members and associates will be elected 
as at any other meeting. The number of tickets applied for 
is 722. 

During the discussion in the Dominion House of Commons 
upon the vote of 25,000 dollars to defray the expenses of the 
meeting in Montreal in August next of the British Association, 
some further arrangements for the reception of members were 
made known. The excursion to the Rocky Mountains will, it 
is announced, take jdacc on September 4, the members being 
taken by the New Canadian Pacific Lake route, where specitally- 
constructed steamers make direct connection with the railway on 
each side. The excursion will probaJdy occupy two weeks, and 
arrangements have been made that members of the ])arty may 
not be put to greater expense than one (U)llar and a half ])cr diem 
during the trip. Of the 25,ocx) dollars granted by the Dominion 
Parliament, 5000 will be used to defray the expenses of the 
meeting itself, and a fund is being raised to guarantee the Asso- 
ciation against loss in connection with the publication of their 
procee<lings. In addition to the Rocky Mountains excursion, 
excursions will be arranged to Ottawa, Quebec, and probably to 
Beloeil Mountain, a locality of gi*eat geological interest. Active 
preparations are being made at Montreal, Toronto, and other 
places which will be visited, to give the members a due recep- 
tion, It has also been arranged by the Associate<l Atlantic 
Cable Company that social cable messages to and from the dele- 
gates and their friends shall be sent free of charge. This is 
regarded as a considerable contribution towards the success of 
the meeting in Montreal. 

The French Association for the Advancement of Science 
meets at Blois this year from September 4 to ii. 

Prof. Huxley was examined on Tuesday before the Select 
Committee of the House of Commons on the Education, Science, 
and Art Departments. He stated that in his opinion greater 
attention should be paid in our public schools to physical science. 

The Endowed Schools Commission was appointed to a great 
^tent on account of the general state of apathy which existed 
in coi^ctioQ with the endowed schools. There is a distinct 
provision that a certain proportion of marks should be given to 


science and modem languages. The system, however, is not 
well carried out in the public schools ; not more than two hours 
a week are given to science. There is no doubt, Prof. Huxley 
stated, that the Oxford and Cambridge School Examination 
Board Regulations tend to handicap science extremely. The 
examiners found their examinations on what is taught in the 
I schools, and the schools found their instruction on the require- 
‘ ments of the examiners. He regarded the present system of edu- 
cation as wrong from top to bottom. The subjects on which 
most stress is laid are really luxuries, while those which are 
I regarded as luxuries are really the most essential. The present 
‘ system of education in the country shuts out young men from 
many employments for which they should be eligible, and tends 
j to the employment of foreigners. Prof. Huxley thought that an 
' influential Minister, with a seat in the Cabinet, might do a great 
deal to improve education. It would be his business to judge 
in what direction the educational system was tending, and to 
enforce on the educational bodies a modification of their system 
in the desired direction. He would give the Minister power 
to insist upon more time being given to science and modem 
languages, 

! TtiE Royal Society conversazione on the 7th inst. was well 
, attended, and the exhibits, mainly connected with physical 
: science, interesting. Mr. J. Wimshurst exhibited the con- 
j linuous clcelrophonis. 'Phis instrument consists of two glass 
disks, revolving in opposite directions upon the same axis. To 
I the t>utcr faces of the disks raiUal metallic sectors are attached, 
which in their turn arc touched by brushes of fine wire. It is self- 
exciting under almost any condition of atmosjiherc, parts freely with 
its electricity, and the current will not change its direction while 
the instrument is at work. In Roojn II. was shown a maj) of the 
earthquake in ICssex (Aj)ril 22, 1884), with photographs of damaged 
buildings. In Room III. Messrs. Elliott Brothers showed some 
electrical and magnetic apparatus, including a simplex repeater 
board, Wheatstone's Iransmiller, Wheatstone’s j)erf()rator (new 
form), ]>ortal>le electric lamps, worked by Skrivanow batteries, 
the Kew Committee magnetometer, and a selection of electrical 
and other inslrnmeiils. In the principal library was a compound 
magnet, with bi filar suspension, showing the change in total 
moment ])r(Mhuecl by dividing a magnet into short lengths, exhi- 
bited by Mr. K. H. M. Bosanquet. 4'he magnet consists of 
eighteen pieces of hard sled which, fitted end to end, form a 
cylindrical bar. U'hcse »can be placed in the susjicnsion tray 
either as a bar, or dispersed as scj^rale pieces. When placed 
together as a bar the moment is between seven and eight times 
as great as when the pieces are separated. The equilibrium 
position of the suspended tray is cast and west. When a magnet 
is placed in the trjiy a deflection takes place towards north and 
south. The tangent of this deflection measures the moment, 
according to the oi'dinary j^rinciples of bifilar suspension. Mr. 
llilger exhibited various spectroscopes and a 6i-inch acliromatic 
object glass in a mount of new construction. A new photometer 
and Dworak’s sound radiometer, were sent by Mr. Preece; and 
Hughes’ magnetic balance, and Prof. Minchin’s absolute sine 
electrometer, by Mr. Groves. An interesting apparatus for the 
generation and distribution of ozonised air, to be jdaced in the 
Hbtel-Kursaal dc la Maloja, Upper Engadine, was exhibited by 
Dr. A. Tucker Wise. To render the air as pure as jiossible in 
this building, ozone is added to the internal atmosphere in con- 
nection with the general plan of ventilation. By means of valves 
this ozonised air can be turned into any room at the 
from 60 to 100 cubic metres per hour for each occupant. The 
Rev. S. J. Perry exhibited a selection from the series of dzawings 
of the solar surface made at the Stonyhurst Observatory from 
1880 to 1884. 

At the next meeting of the Society of Telegraph EagiMert 
and Electricians, tol>c held on Thursday, May aa, at the InrtJtu- 
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tion of Civil Engineers, Mr. W. H. Preece, F.R.S., will give a 
review of the work done by the Electrical Congresses of Paris, 
and will describe the new units determined upon. 

The Lord Lieutenant of Ireland has appointed the following 
Commissioners to inquire into the management of the Queen's 
Colleges and Royal University in Ireland R. P. Carton, Q.C., 
Mr, George Johnstone Stoney, F.R,S., Rev. Dr. Gerald Molloy, 
Rector of the Catholic University, Mr. Wm. Jack of Glasgow 
University, and Surgeon*General Marsten. Mr. N. D. Murphy, 
barrister, is appointed secretary. 

The Engineering Department of the Yorkshire College at 
Leeds is about to be considerably enlarged, to admit of more 
students at the -classes, and towards this oltject Sir Andrew 
Fairbairn, M.P., and Sir John Hawkshaw have each contributed 
1000/. 

The steamer Ahrt^ one of the vessels to be engaged in the 
Greely Relief Expedition, sailed from New Yoxk on May 10. 

The eminent Swedish astronomer, Prof. H. (lylden, at 
present chief of the Stockholm Observatory, has been called to 
the Professorship ol Practical Astronomy at Gottingen. 

Herr Augustin GamEi. of Cojienhagen has oflTered to 
despatch the Dijmphna^ under Lieut. Hovgaard, to Franz* Josef 
Land in the summer of 1885, provided the Danish Government 
will contribute part of the expenses. No contril)Ution will be 
accepted from foreign nations. 

Prof. Nordenskjold has executed a dotaile<l map of that 
part of the east coast of Greenland which he visited last summer, 
situated beyond Cape Dan, known from Lieut. Graah’s journey. 
The peninsula on which the cape is situated he has named 
“ King Christian's Island," and the harbour in which he landed 
“King Oscar’s Harbour.” Several other points have been 
named after celebrated Swedes and Danes. 

The Finnish Senate has petitioned the Czar that all members 
of the forthcoming hydrographical expedition in the Baltic, which 
will cost about 100,000 marks, shall be Finnish subjects, as so 
little progress with such labours seems to be made under Russian 
naval officers. 

The St. Petersburg Horticultural Exhibition and Botanical 
Congress, which was deferred last year owing to the coronation 
of the Czar, was opened on May 5. Mr. H. J. Elwes, F.L.S., 
of Preston House, Cirencester, was requested by the Science and 
Art Department to attend as the delegate on behalf of this 
oountr>% and has been accredited. 

Mr. J. E. Marr, M.A., Fellow of St. John’s College, Cam- 
bridge, has been appointed by the Council to lecture in geology. 

A VIOLENT shock of earthquake, having an undulatory cha- 
racter, was felt at Spoleto at 8 o’clock on Friday night. The 
bells were set ringing and the clocks stopped. On Saturday, at 
9,50, a slight shock in the direction of from north-west to south, 
east was felt at Cosenza, and at Paola a somewhat stronger shock 
was felt. 

The additions to the Zoological Society’s Gardens during the 
past week include a Barbar)” Ape (Macacus inuus 9 ) from North 
AfHca, presented by the Countess of Craven ; a Moufflon {Ovis 
musimon S) from Sardinia, presented by Col. Knox and the 
Officers of the 1st Battalion Scots Guards ; a Common Raccoon 
{Procj^on lotor^ white variety) from North America, presented by 
Mr. F. J. Thompson ; a Ground Hombill {Buceros abyssinkus) 
from West Africa, presented by Capt. Rupert La T. Lonsdale ; 
a Gold Pheasant (TAaumalea picta 9 ) from China, presented by 
Mr. Frank Reed ; two Peregrine Falcons (Fako pere^rinus\t 
Eoropeati, presented by Lieut. -Col. Drummond Moray ; two 
Alligators {AUigatpr mississippiensis) from the Mississippi, pre- 


sented by Mrs, Andrade ; a Green Tree Frog {JJyla arborea), 
European, presented by Mr. G. W. Obicini, F.Z.S. ; twenty- 
one River I^preys {Petromyton JltnnatilU) from British rivers, 
presented by Mr. T. E. Gunn ; two Japanese Greenfinches 
{Ligurinui sinicus d 9 ) from Japan, two Common Crowned 
Pigeons {Goura curoneUa) from New Guinea, purchased ; a 
Canadian Porcupine {Erithizon dorsaiut), five Long-fronted 
Gerbilles (Gtrbilius hngifrons)^ two Variegated Sheldrakes 
{Tadorna variegata)^ bred in the Gardens. 


OUR ASTRONOMICAL COLUMN 


The Approaching Return of Olbers’ Comet. — Now that 
the comet of Pons is drawing away from us, attention may be 
directed to another comet belonging to the same CTOup as regards 
length of revolution, viz. that discovered by Olbers at Bremen 
on March 6, 1815, and last observed by Gauss at Gottingen on 
August 25. While it was still under observation an elliptic orbit 
was assigned by several astronomers, including Bessel and Gauss, 
who found the period between seventy and eighty years. Bessel 
subse(^uently discussed all the observations available to him, in a 
memoir imblished in the Transactions of the Berlin Academy^ 
and, after determining the most probable orbit in 1815, he calcu- 
lated the planetary perturbations to the time of ensuing return to 
perihelion, which he fixed to 1887, February 9, the effect of the 
perturbations being to accelerate the return by about 825 days. 

An elal)orate investigation of the elements of Olbers’ comet 
and the effects of planetary attraction during the current revolu- 
tion has been lately made by Herr F. K. Ginzel, of Vienna : it 
gained the prize of the Haarlem Society of Sciences, and was 
published by the Society in 1881. The author has availed him- 
self of the improved values of the planetary masses and the other 
advantj^es which the .astronomy of the last seventy years has 
placed in our hands, and has produced an interesting and skil- 
fully-worked discussion of the motion of the comet since it passed 
out of view in 1815. He commences with a solar ephemeris, and 
coordinates X, Y, Z, founded upon Leverrier's Tables, and ex- 
tending from March 4 to August 27, followed by on ephemeris 
from Bessel’s ellipse of the comet’s geocentric right ascension and 
declination and log. distance for the same period. In the next 
section the observations are as far as possible newly reduced, 
great care and trouble having been bestowed on the determina- 
tion of the places of the comparison stars from the most reliable 
catalogues. It may be mentioned that there are observations at 
fourteen observatories, including Greenwich, where the comet 
was followed from May 22 to JuW 7 ; the series newly reduced 
are those of Berlin, Gottingen, Konigsberg, Paris, Prague, and 
Seeberg. The necessary data for reduction of mean to apparent 
places of the comparison stars follow. The effect of parallax is 
applied to the comet's observed positions, and we have then the 
entire collection of deduced geocentric places, with the Berlin 
mean times of the observations. 

In Bessel’s investigation 187 observations were utilised ; Ginzel 
has the greatly increased number of 346. The perturbations of 
Mercury, Venus, the Earth, Mars, Jupiter, Saturn, Uranus, and 
Neptune are next calculated for the period over which the obser- 
vations extend ; twelve normal positions are formed, and cleared 
of the effect of planetary attraction ; then, in the usual manner, 
Bessel’s elements are corrected by ec^uations of condition, and 
the following definitive orbit for 1815 is obtained : — 

Perihelion passage, 1815 April 26*030146 Berlin M.T. 


Longitude of perihelion ... 

,, ascending node 

Inclination 

Eccentricity 

Log. perihelion distance ... 


149 2 2*8 
83 28 467 
44 29 50-8 

0*93114958 

0*08379^ 


M.Eq. 

1815*0 


Hence there results a revolution of nearly 74 years. The limits 
of uncertainty in this period are then examined, and found to be 
75*68 and 72*33 years, and thus Ginzel concludes that the time 
of revolution mven by the complete discussion of the observations 
of 1815 is in doubt to the extent of 1*6 year, or about a year and 
seven months. 


In the next section of the memoir are presented the details of 
the laborious work involved in the calcidation of the effect of 
ptRMpby attraction during the actual revolution. The separate 
e£Mrof each of the planets Jupiter, Saturn, Uranus, and Neptune 
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is assigned, and as regards the period, will he found from Ginzel’s 
numbers to be— 


Jupiter 

Saturn 

days 

-79916 

- 27'*7 

Uranus 

- 7-53 

Neptune 

- 2*76 


These hgures show a total acceleration of 83672 days, and 
hence the most probable epoch of the next perihelion passage is 
found to be 1886 December 16*9 G.M.T. 

After remarks up>on the physical observations made in 1815, 
and Bessel’s observation of a nearly centr^ occultation of a star 
by the comet on April 26, we have extensive sweeping ephemer- 
ides to facilitate the rediscovery at the approaching return ; the 
places are given for every tenth degree of the sun’s longitude, 
and of the true anomaly from - 120^ to +120". In view of the 
uncertainty in the length of the comet’s period, it may be well 
to commence the search in 1885. 

In a supplement Ginzel examines the effect of the attraction 
of the smaller planets Mercury, Venus, the Earth, and Mars 
from March 1815 to February 1817 ; also the possible effect of a 
resisting medium ; these are found to be too small to be worthy 
of consideration practically. 

The elements assigned by Ginzcl’s investigation for the 
comet’s next appearance are : — 

Perihelion passage, 1886 December 16*9338 Berlin M.T. 

Longitude of perihelion 1494840*31 yt v 

„ ascending node 843124*2^/ i8S*?*o 

Inclination 44 33 34*31 

Angle of eccentricity 68 31 3*0 

Mean daily sidereal motion 49" *387785 

Log. semi-axis major * ‘2375914 

To which corresponds a period of revolution of 71*843 yeans. 


THE BUILDING OF THE ALPS ^ 

II. 

T PASS now' to the section of the Simplon, On the southern 
^ side, deep in the glen of the Doveria, in the vicinity of the 
gorge of Gondo, we find a mass of granitoid gneiss, which recalls to 
mind that already described from the wildest portion of the upper 
valley of the Rcuss. We may, I think, with confidence afilrm 
that, whatever be the true nature of this rock, we are again 
touching the foundation-stones of the rock masses of the Alps. 
As we approach Algaby, the granitoid gneiss becomes more dis- 
tinctly bedded and variable, a thin band of micaceous crystalline 
limestone is passed, and presently the more rapid ascent of the 
pass ^gins. Hence to beyond tlie summit we traverse, so far 
as can be seen, a great series of bed<led gneisses, often coarse 
and even poqihyritic, and of schists, 'fhe same are displayed in 
the crags of Monte Leone on the east and of the Rossbodenhorn 
on the west. As shown in Prof, Renevier’s valuable section, 
bands of crj'stalline dolomitic limestone, and of hornblendic and 
gametiferous schists occur in various places on either side of the 
Simplon road. Then, after descending about half way to Brieg, 
we strike the group of the Lustrous Schists, with the usual cal- 
careous zone in the lower part. Prof. Renevier does not attempt 
to unravel the complexities of the strata which compose this 
portion of the central ridge of the Alps, and I feel that my 
slighter knowledge makes caution yet more imperative ; but I 
think we are justified in asserting that we have evidence of an 
upward succession from the coarse granitoid fundamental gneisses, 
through more variable and bedded gneisses, to a group which 
recalls the gametiferous schists, so finely developed on the 
southern flanks of the St, Gothard — a group also traceable in 
ihe upper portion of the Binnenthal, though apparently far less 
perfectly developed. I think also that in the ^gantic anticlinal 
of the Simplon we have evidence of sharp flexures on a great 
scale •f and that these gametiferous schists are only here and 
there preserved as the lower ends of infolded loops, so that the 
bulk of the massifs and, so far as I can tell, the actual summit 
ridges of the Rossbodenhomer and Monte Leone, are composed 
of the bedded gneisses and strong schists, and per^ps of the 
more friable gneisses which have been already described in the 
mountains fiirther to the east. 

The mountains further west — the aspiring peaks which rise 

' Lccnira br Ptof. T. G. Boaney, D.Sc., F.R.S., Pres.O.S., at the Royal 
Institutioa, April 4. Continued ^om p. 


around the two branches of the Visp, including among them some 
of the highest summits of the Alps, such ^ Monte Rosa, the 
MischaMhomer, the Matterhorn, and the Weisshom-— offer inde^ 
magnificent sections, but are full of difficulty. The fundamental 
gneiss, if I mistake not, is occasionally exposed— as, for ex- 
ample, in the rocks of Auf der Platte, at the base of Monte 
Rosa ; and in parts of the Mischalielhomer blocks of coarse 
granitoid roclc, often verj' porphyritic, which I refer to the same 
series, are brought down by the glaciers. There are also mica 
schists in plenty, such as the summit rocks of Monte Rosa and 
the backbone — if the phrase be permitted — of the Mischabel- 
and Saaser horner, which I refer to the second zone already de- 
scribed — that of the bedded gneisses and strong mica schists. I 
have also seen specimens which closely resemble the gametiferous 
schists of tlie St. Gothard district, but we meet in this district 
with a group of rocks which, if not altogether unknown before, 
appear now to be developed to an exceptional ^ extent, and to 
become an important factor in the Alpine crystalline series. 

Those who are familiar with the environs of Saas and Zermatt 
will remember how frequently schists or schistose rocks of a 
greenish colour occur. Sometimes they are interbedded with 
strong mica schists, or schistv quartzites, sometimes they form 
homogeneous masses of considerable extent. It is possible that 
some of the latter are intrusive masses of serpentine, to which 
subsequent pressure has given a schistose aspect ; certainly 
there are occasional masses of coarse gabbro, which I think 
undoubtedly an intrusive igneous rock; but still, making all 
allowance for such cases, there is in this region a considerable 
mass of greenish hornblendic, talcose, and serpentinous rocks 
which appears to be non-igneous in origin. We find these all 
around Zermatt. I'hcy form the ridges of the Gorner Grat and 
of the 1 iornli. They oreak out through the snows of the Breit- 
horn and Little Mont Cervin, and constitute no inconsiderable 
portion of the mighty obelisk of the Matterhorn. The whole of 
that peak, according to the investigations of Sgr. Giordano — and 
with this my own recollections correspond— consists of an appa- 
rently regularly bedde<l series of serpentinous and micaceous 
schists, and of greenish gneisses, with the exception of a gabbro, 
developed on the western side, which I have no doubt is an 
intrusive rock. Can we trust these indications? Are we justi- 
fied in assigning to this zone, with those characteristics, a vertical 
thickness of more than a mile ? To these questions X can give at 
present no answer, further than to state that I am convinced that, 
notwithstanding the apparent regularity of the bedding in this 
ami the ncighlwuring peaks, there are really great folds which 
patient scrutiny may at length unravel, and that this zone of 
greenish n^cks — for which Alpine geologists have proposed the 
name of IHctra Verde group, appears to underlie the garneti- 
ferous series of silvery mica schists, and either to overlie or 
replace the upper portions of the banded gneiss series which 
succeeds to the fundamental series. 

I do not propose to weary you further with the details of 
Alpine sections, except that I must add a few words upon the 
extent of this remarkable series to which I have now introduced 
you. On the northern side of the watershed in the Swiss Alps, 
so far as I am aware, it is not generally strongly developed, 
except in certain localities in the southernmost of the three 
ranges which make up the whole chain, but in parts of the Tyrol 
it is well displayed. It borders — the mica schists sometimes 
dominating — the fundamental gneiss in the Oetzthal masstf ; it 
forms the peak (ff the Gross Glockner ; it meets us on the Brenner 
Pass and elsewhere overlain by and folded up with rocks which, 
if my memory do not mislead me, are the equivalents of the 
Lustrous Schists of more western districts. 

Again, it is finely developed, seemingly in succession to bedded 
coarser gneiss, in some of the peaks ofthe Bernina range, and it 
occupies a considerable tract atxiut the heads of the valleys to the 
south. It may be traced, indeed, over a great zone, and with 
but slight interruption all along the southern slopes of the Alps, 
even to the south of the head waters of the Po, forming many 01 
the grandest peaks in the Graian, Tarentaise, Maunenne, ana 
Cottlan Alps ; and we find traces of it overlying the coarse 
granitoid series in the massif oi the Alps 

Sections, indeed, in the neighbourhood of 
ing to Gastaldi and Sterry Hunt, exhibit ^ [tl 

group overlying the upper or more bedded portion of the 
great gneissic or basal series, and succeeded by t^ 
mable gneisses, described above as closely associated wth the 
gametiferous schists, in a manner that suggests m unconformity. 
Under ordinary circumstances we should not hesitate to admu 
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that there is considerable evidence in favour of this break, and 
some for one between the Pietra Verde group and the stronger 
gneisses and schists below ; but in mountain regions we fear to 
trust our eyes. ITic evidence, however, in certain districts in 
favour of a break at the base of the Lustrous Schists is yet 
stronger. If I am right in regarding the Lustrous Schists as 
forming one group with the older i)art of the bundncrschiefer of 
the Chrmons region, and of the 'Ilionschiefer of yon Hauer in the 
Eastern Alps, a study of the geological map will show that it is 
difficult to explain the relation of these beds to the underlying 
gneisses and schists without such an hypothesis. What I have 
nwsdf seen in regard to the Lustrous Schists is stroi^ly in favour 
of a great break in some localities. On the south side of the St. 
Gothard we have in the Val Piora the Lustrous Schists apparently 
in true succession with the representatives of the gametiferous 
oup of the Val 'rremola, yet on the northern side, in the 
rserenthal, the latter series is wanting, and the gneisses which 
underlie it ap^>ear to be immediately succecfled by the Lustrous 
Schists, This, however, might be explained by a complication 
of faulting and folding. What I have seen in the Binnenthal is 
harder to explain. At the head of the Hohsand Glacier, just 
below the peak of the Ofenhom, we have a coarse but bedded 
gneiss, which I should correlate with the series immediately 
overlying the granitoid gneiss so often mentioned as the lowest 
rock of all. Glancing towards the north, across the snowfield, 
we see this rock in the ])ase of the Strahlgrat distinctly overlain 
by the Lustrous series, with its characteristic band of limestone 
or dolomite. This series swoojis down for some 2000 feet, and 
we cross it in the upper basin of the valley below, while yet 
further down the valley 1 detected the characteristic gametiferous 
schist, of which, however, there is no great development. If 
this be the result of faulting and folding only, it is certainly very 
remarkable. 

But I must linger no longer over details. 'J'hc jiassing time 
warns me that 1 must attemiH briefly to tlescribe the general 

rocess of the building of this great mountain groiiji of Europe. 

have, I hope, jiroved that the mctnmorphic roeks of the Alps, 
if we may trust mineral similarity and mineral and lithological 
sequence, are vastly older tlian the Carboniferous jicriod, and 
that in this ancient series a certain succession may lie made out. 

If we may reason from the analogy of other regions, we may 
assign to the whole of their latest group (the Lustrous Schists) 
an antiquity greater than the earliest rocks in which irulisputable 
traces of organic life have ]>een found. One point, however, J 
should notice before proceeding further. It might ])eihaps he 
said — it has indeed lieen said— that the crystalline schists and 
gneisses of the Alps are the result of tlie great earth movements 
by which the mountains were ujiraised, when heat and j^rcssurc 
changed nnul into schists and felspathie sandstone into gneiss. I 
have shown you that we can trace a mineral succession in the 
crystalline series of the Aljnnc chain, and that s()me at least of 
these are earlier than the CarlKmiferous period ; but 1 can add 
to the ]m)ofs that these great rock masses had assumed in the 
main their present mineral structure when these movements oc- 
curred. We meet with some rock masses whose structure is 
doubtless (kie to the pressure which they have undergone. 'I'his 
is the case with all cleaved rucks, as was lucidly explained 
twenty-eight years since by Prof. Tyndall in this very room. 
We meet also with schists, where, from the arrangement of 
the mineral constituents, we have good reason for supposing 
that they were developed when the rock mass was cxjioscd to 
a pressure definite in direction. Here the lines of difterent 
minerals, which we believe indicative of an original structure in 
the rock, are often wrinkled ; the more flaky minerals commonly 
lie with their broader planes parallel, but, notwithstanding this, 
there is no very definite cleavage in the rock mass, nor tendency 
to separate easily along the different mineral layers. Specimens 
of such rocks may be obtained in the Alps, but there are others in 
which the layers have evidently been crumpled up after the period 
of mineral change : the bands of quartz and felspar have been, 
as it were, crusbira together, the flakes of mica are sometimes 
crumbled and sometimes twisted round into new positions. 

I'he subject is a technical one, so 1 must ask you to accept my 
statement, withewt the long details of microscopic work on which 
it is founded, that the older Alpine rocks frequently testify to 
having undergone an extraordinary amount of crushing. In the 
midw of coarse gneisses, for example, streaks and thin bonds of 
a mica schist may be found, which are not due to an original 
difi^rence of materiids, but to the feet that here and there the 
origmil rock has yielded to enormous pressure, and has been i 


crushed in sUu into lenticular bands of rock dust, from which 
some new mineral developments have taken place. You may 
notice also in some regions, where you would classify the rocks 
at first sight as mica schists, that a close examination of the 
broken surfaces at right angles to what appear to be planes of 
foliation reveals a structure resembling a coarsish gneiss. The 
microscope shows that the rock is really a gneiss, somewhat 
crushed, and that the micaceous layers are of extreme tenuity — 
mere films, which do not seem to have been original constituents. 
The gneissic mass has been crushed, cleaved, and on the cleavage 
planes films of a hydro-mica have been developed. We cannot 
fail to be struck, when once our eyes have been opened to it, by 
the frequency of a slabby structure in the more central parts of 
the Alpine ranges, the surfaces of these slabs being coated with 
minute scales or films of mica. These are really records of a 
rude cleavage which has been impressed upon the more central 
and less flexilde portions of the Alps during the great earth 
movements which they have undergone since they were first 
metanH)r]>lK)se(l. 

Thus in the building of the Alps our thoughts are carried very 
far back in the eartli’s hLsiory, far beyond the earliest strata of 
the Palaiozoic age. Under what conditions were these great 
homogeneous granitoid masses of tlie fundamental gneisses 
formed ? They differ on the one hand from granites, on the 
other from the ordinary gneisses ; from the former their differ- 
ences arc l)Ut slight, and of uncertain value, yet into the latter 
they appear to graduate. There is nothing like lo them in any 
subsequent rock group, and, so far as our knowledge at present 
goes, they ajq)ear to be the records of a y)criod unique in the 
world’s histoi^\ I'his may well be. When the dry land first 
appeare<l, when the surface of the earth’s emst had not long 
ceased lo glow, when the bulk of the ocean yet floated as a 
vapour in the healetl atmosphere, when many gases now com- 
bine<l were free, we can well imagine that the earliest sediments 
would be dc])osited under conditions wliich have never been re- 
prodiicetl. In tlu* later schists, with their more frequent mineral 
changes, their distinct stratification, and their beds of quartzite 
and of limestone, we may mark the gradual approach to a more 
normal coiidiiion of things. Some, such as tlie Lustrous Schists, 
may indeed be contemporaneous with our earliest l^aUcozoic rocks ; 
but I confess that to myself the evidence apjicars more favourable 
to the idea that all arc more ancient than the period which we 
cull Cambrian, and that the majority are so 1 feel little doubt. 

Snjiposing, then, that J am right in considering all the Alpine 
schists, even the Lustrous group, to be pre-Cambrian, we have a 
vast interval of time which has left no record in those districts of 
the Alps of which 1 have been sjieaking. It is not till W'c come 
lo the Carboniferous period that we can identify any pages in the 
life-history of the earth. We are justified with regard to these 
in the following conclusions : — 

That in the jdacc of the Alps there was at that time an upland 
district, composed of gneisses and schists, in substantially the 
same mineral condition as they are at present, together with slaty 
beds in a corona rati vely unaltered condition, which district was 
fringed by a lowland covered by a luxuriant vegetation. Prior 
to this lime, also, the metamorphic rocks of the Alps had been 
so far folded and denuded that the coarser gneisses were in many 
places laid bare, and contributed the matcri.als which we now 
find in such beds as the Val Orsine jmdding-.stone. Whetiier 
there was a pre-'l'riassic mountain chain occupying some parts 
of the present Aljiine region w'c cannot venture to say, but I 
think we may unhesitatingly affirm that there were pre-Triassic 
highlands. 

After the close of the Carboniferous period, and anterior to 
the middle part of the 'I'rins, there were volcanic outbursts on a 
large scale in more than one region of the Alps — notably in the 
district near and to the east of Botzen. After this commenced 
a period of subsidence and of continuous deposition of sediment. 
This seems to have begun earlier and to have been at first more 
rapid in the eastern than in the western area. Since in the former 
the Triassic beds arc generally much thicker and more calcareous 
than in the latter, one is tempted to imamne that the eastern 
area quickly became a coraJiferous sea, with an occasional atoll 
or volcanic island. Henceforward to the later part of the Eocene 
the record is generally one of subsidence and of deposit of sedi- 
ment. Pebbfe beds are rare : the strata are grits, shales (or 
slates), and limestones. Whence the inoiganic constituents of 
these were derived I cannot at present venture to suggest, but 
though conglomerates are rare, there are occasional indications 
that li^lpas not very distant. In the eastern Alps, however. 
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the position of some of the Cretaceous deposits and the marked 
mineral differences between these and the Jurassic seem to indi- 
cate disturbances during some part of the Neocomian, but 1 am 
not aware of any marked trace of these over the central and 
western areas. The mountain-making of the existing Alp?, dates 
from the later part of the Eocene. Beds of about the age of our 
Bracklesham series now cap such summits as the Diablerets, or 
help to form the mountain masses near the Todi, rising in the 
Bifertenstock to a height of 11,300 feet above the sea. Still 
there are signs that the sea was then shallowing and the epoch 
of earth movements commencing. The Eocene deposits of Swit- 
/.erland include terrestrial and fluvialile as w^ell as marine 
remains. Beds of conglomerate occur, and ^ even erratics of a 
granite from an imknown locality, of such a size as to suggest the 
aid of ice for their transport, h or the present I prefer, for sake 
of simplicity, to .speak of the upraising of the Alps as though it 
were the result of a few acts 01 compression, though 1 am by no 
means sure that this is the case. Thus speaking we find that in 
Miocene times a great mountain chain existed which covcro<l 
nearly the same ground as the present Alj)ine region of Mesozoic 
and crystalline rocks. To the north, and probably to the south, 
lay shallow seas, between which and the gates of the hills was 
a level tract traversed by rivers, jiorhaps in jiart occupied by 
lakes. Over this zone, as it slowdy subsided — in correspond- 
ence, probably, with the uplifting of the mountain land —were 
<leposited the pebble beds of the nagelflue and tlie sandstones of 
the molasse. 

• Then came another contraction of the earlli's crust ; the solid 
mountain core w'as no doubt compressed, uplifted, and thrust 
over newer beds, but the region of tlie softer border land, at any 
rate on the north, was apparently more affected, and the sub 
alpine district of Switzerland was the result, I may here call 
your attention to the fact that, whether as a consequence of this 
or of subsequent movements, the Miocene beds occur on the 
northern flank of the Alps at a much greater height above the 
Nea than on the southern, and have been much more upraised in 
the central than in the w'cstcrn and eastern Alps, l^'iirthcr, 
between the Lago Maggiore and the south of Saluzzo, Mesozoic 
rocks arc almost absent from the southern flank of the Alps, 
and the Miocene beds are but slightly exposed and occu])y a 
comparatively lowland country. 1 think it therefore probable 
that the second set of movements produced more effect on the 
( lerman than on the Italian side of the Alps, producing on the 
latter a relative depression. In sii])port of this we may remark 
tliat the rivers which flow from the Alps towards the north or 
tlic west, start, as a nile, very far back, so that the watershed 
of the Alps is the crest of the third range reckoning from the 
north, and the great flat basin of the To is the receptacle for a 
series of comparatively short mountain riveis. 'I'hese also take 
a fairly straight course to the gates of the hills, uhile the others 
change not seldom from the lines of outcroj) t<j the lines of dip 
of the strata — a fact I think not without significance. I'o this 
rule the valley of the Adige in the eastern region is an excqilion. 
May not this be due to the remarkable series of minor flexures 
indicated by the strike of the rocks (Mesozoic and earlier) 
immediately to the west of it, which probably influences the 
course of the Adda, and can, I think, be traced at intervals 
along the chain as far as Dauphine? Be this as it may, it is 
obvious that the generally uniform cast-north-east to west-south- 
west strike of the rocks which compass the Alpine chain is 
materially modified as w’c proceed south of the Lake of Geneva, 
changing rapidly in the neighbourhood of Grenoble from a 
strike north-east to south-west, to one from north-west to south- 
east, This subject, however, is too complicated to be followed 
further on the present occasion. I will only add that the singular 
trough-like u}uand valleys forming the upper parts of some of 
the best-known road passes — as, for instance, the Maloya — which 
descend so gently to the north, and arc cut off so abruptly on 
the south, seem to me most readily explained as the remnants of 
a comparatively disused drainage system of the Alps. 

It remains only to say a few words on the post-^'ertiaiy history 
of the Alps, We enter here upon a troubled sea of contro- 
versy, upon which more than the time during which I have 
spoken might easily be spent ; so you will perhaps allow me to 
conclude with a simple expression of my own opinion, without 
entering into the arguments. That the glaciers of the Alps were 
once vastly mater than at the present time is beyond all dispute ; 
they covem the fertile lowlands of Switzerland, they wclled'up 
against the flanks of the Jura above Neufchatel, they crept over 
the orange gardens of Sirmio, and projected into the plains of 


Piedmont. By their means great piles of broken rock must have 
l>een transported into the lowlands ; but did they greatly modify 
the peaks, deepen the valleys, or excavate the lake basins ? My 
reply would be, “'l o no very material extent.” I regard the 
glacier as the file rather than as the chisel of nature. The Alpine 
lakes appear to be more easily explained — as the Dead Sea can 
only l)e explained — as the result of subsidence along zones roughly 
parallel with the Alpine ranges, athwart the general directions of 
valleys which alreacfy existed and had been in the main com- 
pleted in pre-(ilacial times. To produce these lake Imsins we 
should rccpiire earth movements on no gi'eater scale than have 
taken place in our own country since the furthennost extension 
of the ice-fields. M'his opinion as to the origin of the lakes is, I 
believe, generally hold to Vie a heresy, but it is a heresy which 
has been ingrained in me by some twenty years of study of the 
physiography of the Alps. 


RECFMT MORPHOLOGICAL SPECULATIONS 

I . — On AUernation of Generations 

T 'r is more than sixty years since C'hainisso pointed out that 
in Siilpa a solitary asexual individual produced a chain 
of sexual individuals by budding, the viviparous eggs in these 
becoming in turn tlie solitary form. This he made his type of 
Alternation of Generations, 

Since his time the definition of this peculiar method of repro- 
duction has been narrowed, and the alternation of a series of 
individuals developed from an unfertilised egg, i.e, partheno- 
genctically, and one or more generations of sexually produced 
young is now called hetei'O^amy ; the term ntetoiienesis nas been 
invented for cases of alternation of sexual and gemmiparous 
generations. 

Few instances can be cited where the study of a single genu.s 
has brought out so many jioinUs of interest as in the case of the 
pelagic Ascidian, Salpa., I'wo points in the history of this animal 
still involved in controversy are tlie first phenomena of embryonic 
development, and the mutual relationship of the two forms, the 
solitaiy individual and the colony that swim united in a chain. 

As regards the former matter, the fate of the egg and the 
origin of the nutritive structure known as the placenta present 
great diflicidties. 

While W. K. Brooks {Bull, (\f Museum of Comp, Zool,^ 
Harvard Univeisity, iii. ) believed thal the egg undergoes a 
regular segmentation resulting in the formation of a gastrula, the 
cavity of which is divided by a transverse constriction into two 
cluunbers, one becoming the “ ])lacenta,'’ Todaro {At ti della R, 
Accad, dd Idncdy Rome, 1875, 1880), on the other hand, stated 
that the solitary Salpa is the result, not of the division of the 
true ovum, but of the follicular cells inclosing it, and that 
during development, which takes place in a special part of the 
oviduct, the so-callcd uterus, a fold of the uterine wall forms a 
decidua reflexa comjiarable to that of mammals. 

Salcnsky {7*ool, Anzci\i!fcr, 1881 ; Mittheil, d, zool. Slat, zu 
Neapely Bd. iv. ) accounts for some of these conflicting statements 
by showing that great variety exists in nearly allied species, but 
he also declares that previous obstM valions were often inaccurate. 
He states that the fcrtilisefl ovum divides but slowly, and only 
till the number of its segments reaches sixteen ; and that probably 
it then entirely disappears, the tissues of the embryo being 
formed from a varying number ai follictdar cells. In some cases, 
as S, bicaudatay the so-called “decidua” is not represented. To 
this most exceptional method of development he gives the name 
of “follicular budding.” 

Now the theory that Salpa is an instance of the alternation of 
sexual and gemmiparous generations {i.e. of metagene5is)y which 
was put forward by Chamisso and supported by the researches 
of Krohn, has been attacked by Brooks, who believes that the 
solitary Salpa (which he calls the nurse) is liermaphrodite, and 
gives rise by budding to a chain of males into each of which an 
egg migrates from the nurse. This view of course supposei that 
the solitary and chain forms belong to the same generation, they 
being, in fact, respectively the sexually and asexual ly prwuced 
offspring of one and the same solitary hermaphrodite Supa. 
Todaro, on the other hand, states that, in the solitary ^ult, 
certain of the follicular cells surrounding the ovum grve me to 
no organs, but remain as cell-masses ; and that frm tbeie the 
stolon is eventually developed. Hence the chain-Salp« are 
developed parthenogenetically, and the nurse is an older sexless 
form, serving to nourish the sexually complete chain. 
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In Brooks* theory the main point is the migration of 
ova irom the solitary individual into the individuals of the 
chain* In the lifi^t of a study of closely allied genera 
we find serious objections to this view. The fMt on which 
it is chiefly based is that in the stolon when quite immature, 
we can trace the following organs; a, the outer tunic or 
epidermis ; the pharyngeal cavity continuous with the 
pericardium ; and two ** club-shaped masses of cells which 
fie on either side of and which soon resolve themselves into 
two lines of ova, one of which passes into the sinus system of 
each zooid. The discovery of undoubted ova in the stolon when 
the oigans of the zooids are hardly indicated suggests, says 
Brooks, a migration from the nurse, which is therefore female. 

Now we have, in direct opposition to this, an observation of 
Salensky’s, that in some cases a second ovary is developed in the 
chain-Salpse ; and an indirect negation is entailed in the facts of 
gemmation in Pyrosoma, which is generally allowed to be a less 
modified form. Here we find the bud, when merely a protu- 
berance on the mother, consisting of an epidermis derived from 
that of the mother, an ** archenteric” cavity continuous with the 
endostyle, and a mass of cells which are derived directly from the 
“generative blastema.** In this mass a single ovum can be seen 
quite as early relatively as in Salpa, and a second near the base 
supplies the secondary bud. Among the Composite Ascidians 
the case is similar ; in Amouroecium the buds are cut off from 
the post-abdomen and consist of outer tunic, mesentery (that is, 
continuation of pharynx backwards), and two lateral masses in 
which germinal vesicles shortly appear ; in Didemnium, also, 
although Kowalevsky traced the buds back to a condition much 
more nearly resembling the segmenting ovum, still even here the 
single ovum is one of the most consjucuous of the j)rimitivc 
organs. It is apparent that there is in the 'runicata a tendency 
to form buds at the expense of the three primitive layers, and 
that some advantage attends the early development of ova. 
Whether this is to avoid the danger of self fertilisation or not, it 
reaches its limit in Salpa, where the rudiment of the ovary only 
consists of one fully developed ovum. 

A similar modification in the time of development of the ova has 
taken place in some of the Hydrozoa (Ilydrclla, Sertularia, &c.), 
where, as Weismann has pointed out (Abstract and Review by 
Prof. Moseley in Naturk, vol. xxix. p 114), the immature ova 
may be detected in the coenosarc before even a rudiment of the 
bud appears. 

The view which Todaro upholds seems also to be negatived 
by Salensky’s observations. For if the solitary Salpa is deve- 
loped by follicular budding, it is not remarkable that some of the 
cells should form an organ corresponding to the generative blas- 
tema of Pyrosoma, i>. giving rise only to the generative 
cells. 

If Salensky’s facts stand the test of further observation, wc 
have in Salpa not only a unique method of development but a 
unique alternation of generations, namely, of gemmation and 
partnenogenesis, only comparable to that of the Aecidiomycetes 
among plants. 

In Pyrosoma, the individual developed directly from the egg is 
the “ cyathozooid,*’ and this remains rudimenta^, giving rise to 
the first four ordinary individuals by budding. There is here an 
alternation of a single asexual form with numerous generations 
produced by budding, each of which becomes hermaphrodite. 

According to Ganin, we have a precisely similar case in the 
Composite Ascidians, for he states that sexual oigans only develop 
in the individuals produced by gemmation. 

In Doliolum the ovum, as More, gives rise to an asexual indi- 
vidual, but the lateral and median buds which arise on its dorsal 
stolon do not become sexually mature. The former only ser^^e 
to nourish and protect the latter (Grobben, .^rba/, der Zool, Jn- 
iH\ JUi JViiHt IV. ), from which a ventral stolon (stalk of attach- 
ment) ^ws out, tearing sexual individuals. 

Outude the group of the Tunicata, true alternation of genera- 
tion occurs in some Coelenterates, some Annelids, some Cestodes, 
andpossibly in the Trematodes. 

The alternation of hydroid and medusoid forms in many 
Hydromedusse (Gjnnnouastic and Calyptoblastic Hydroids and 
Hydrocoralla), all Acraspeda except Pdagia, and possibly Fung^a 
ainong the Actinozoa, has been dwelt on in a previous PWr in 
this journal by Prof. Moseley, and little range of modincation 
occurs except in the extent of development of the medusae. 

In Cestodes the complicated metamorphosis has been mistaken 
for metagenesis, but it is only in those cases where the cystic 
worn devdops a number of “heads** by gemmation, 


Canurus cerebraUs^ Tania erhinococcus^ that metagenesis really 
occurs. 

There is more uncertainty about the condition of affairs in the 
Trematodes, the ordinary view being that “the majority of the 
" “ “rV .. ^ ^ complicated metamorahosis, but in 

the coexistence of larval budding (giving rise to Cercarise or a 
second generation of Redise) vdrii true sexual reproduction there 
is in addition a true alternation of generations ** (Balfour, “ Com- 
parative Embryology,** vol. i. pp. 172, 173). Grobben {/pc, cii,), 
however, has lately stated that the Cercariae are developed not 
from a mass of cells produced by internal budding in the Redia 
but from an ovum developed parthenogenetically. This would 
place these phenomena under the category of heterogamy. 

Among tne Polychsetes there exist in ^ Syllis, Myrianida, 
and Autolytus undoubted cases of alternation of genemtions ; 
but these are not of recent discovery, having been described by 
Qnatrefages, Krohn, and A, Agassiz about 1850-1860 (Balfour, 
ibid., i. pp. 283, 284). 

A general comparison of the various ways in which reproduc- 
tion is carried on within the limits of alternation of generations 
may be easily made by a series of diagrams in which A represents 
the asexual individual developed from the fertilised egg, B the 
sexual zooid, and A B those forms which cariy on both methods 
of reproduction. 

Pyrosoma and 
Ssynascidia 
A cyathr)zr>oid 


Salpa 

A solitary ?partheno- 
I genetic 


B chain A 


AB A 

\ \ 

\ 

AB A 

Hydrozoa 

-A A* hydroid 


B medusoid 


Doliolum 

A with dorsal stolon 


\ 

AB 


\L lateral 
M median bud 


B sexual zooid 


Fungia and Acraspeda 
A scyphisloma 

B B B ephyroid 


Cestodes 

A 

B B B 


AAA 


A A A 
Annelids 

A anterior segment 
B B B postenor segment 


A A A 


Heterogamy, which is not so common as metagenesis, has been 
the subject of very interesting memoirs by Adler and Lichten- 
stein. In a paper, “ Ueber cfen Generationswechsel der Eichent 
Gallwespcn *^ {Jenaische Zcitschrift, 1881), we have the result of 
Dr. Adler’s work on “ G.1II -making Hymenopterous Insects,** 
formerly described as belonging to eight different genera, namely 
jVeuroterus, Aphilothrix, Dryophanta, Biorkiza, Spa/hefoster, 
Andricus, Teras, and Trigonaspis, He confirms the conclusions 
of Lichtenstein that certain species of the first four of these 
genera are stages in the life-history of certain species of the last 
four. 

The gall wasps which in April leave the small round scale-like 
galls on the under surface of the leaves of the oak, have been de- 
scribed as Heuroterus ventricularis ; but the parthenogenetic egg 
develops within a round soft “currant-gall*^ to a wasp named 
Spaikegaster baccarum. The latter escapes in June, and differs 
from the Neuroterus in size, colour of the legs, and in the female 
in the number of joints in the antennae. The ew produced by 
the Spathegaster when fertilised develop within ^uroterus gdls. 
A still greater difference exists between the two generations 
formerly called Biorkiza rentim and Trigonaspis crustalis. 
Trigonaspis is 4 mm. long, winged, almost entirely black, with 
antennae of 15 ( d ) and 14 ( 9 ) joints, while the Biorhiza is 
1*5 mm. long, wingless, red-brown, and with 13 joints in the 
antennse^he two forms live, moreover, in different kinds of 
galls. ^fPlIl these cases the alternation is direct. But among 



Phyjloxera quercus (Balbiani) migrates from Quercus iUx to Q. 
seisilijhra, 

P. vastatrixp from the leaf-galls to the root of the vine. 

Tetraneura rubra^ from galls on trunk of elm to roots of dog’s 
grass. 

71 ulmi, from elm-galls to roots of maize. 

Other less perfect examples of heterogamy, such as Cecido- 
myia and Ascaris nigrovenosat are well known. 

The current views concerning the probable origin of the phe- 
nomena of heterogamy and metagenesis may be roughly classed 
in two groups, one formulated by Leuckart and supported by 
Claus and Balfour, the other held by Salcnsky and Brooks. 

LfCuckart supposed that alternation of generations is a division 
of labour in regard to reproduction in which the two chief kinds 
of multiplication, sexual and asexual, are divided between dif- 
ferent individuals and venerations. 

The other theory is that these phenomena are due to a modifi- 
cation of metamorphosis, Salensky also stating that ** the con- 
nection between metagenesis and metamorphosis is much more 
easily^ seen in Tunicates than in other animals.” 

If in an animal undergoing a metamorphosis the larva ac- 
c]^red the power of producing other individuals by budding, we 
should have the larval form undergoing finally a change into 
the adult sexual form. At the same time it is obvious that this 
is not an indispensable condition ; for the more individuals the 
larva produced the more incapacitated it would be for future 
sexual reproduction, so that in all probability there would soon 
be no development beyond the larval stage. W. K. Brooks, in 
a recent paper on the subject, alludes to a medusa, Cunina, the 
hydroid form of which is parasitic on the stomach of another 
medusa, Turritopsis. This hydroid produces me(lus3e by gem- 
mation, but is itself finally modified into n medusa. 

The contrast between this and the nicjre usual case is thus : — 

Cunina Ordinary Forms 

( Larva If 1 Hydra Hydra Hydra 

< becoming > — < Adult > I I 

( adult ) ( ) Medusa Medusa 

Similarly in the Cestodes it is usually allowed that the Echino- 
coccus stage consists in the production of a number of individuals 
in the larval state, not of adults dififerentiated to meet diverse 
methods of reproduction. 

In such a form as Doliolum, and indeed generally among the 
Tunicata, there seems to. be more difficulty attending this view. 
Gemmation does* not result in the production of individuals like 
the gemmating zooid, which by growth become unlike it. The 
cyathozooid, or the Doliolum with dorsal stolon, not only do not 
become sexual after a metamorphosis, but they give rise to the 
ascidiozooid, a form, with ventral stolon in no way comparable 
to the adult of which it is the arrested larva. It seems here 
more probable tl^t the existence of two methods of reproduc- 
tion perhaps taking place at slightly different times has led to 
the Section of two sets of individuals, one better fitted for 
gemmation, the other for sexual reproduction. We must then 
suppose that any influence acting for the modification of one 
generation is transmitted not to the next but the next but one. 

* Huxley 'it dUtinctlca of true ovaard i scud-ova api e»rs \ ot to hoi-*. 


r/JE PARIS ACADEMY OF SCIENCES 

'JTHE yearly public meeting of this body was held on Monde 
^ May 5, under the presidency of M. Emile Blanchard. T 
proceedings consisted mainly of a detailed statement of the awar 
made for prize essays or distinguished services rendered durii 
the year 1S83 to the various branches of the mathematical ar 
natural sciences, useful arts, and industries. 

In Mechanics the Extraordinary Prize of 6000 francs, establishc 
to encourage improvements of all sorts in the efficiency of tl 
French Naval Service was divided, as in previous years, among 
several candidates. For his Studies on Marine Engines,” no 
in course of publication, M. Taurines received 3000 francs, N 
Germain 2000, for his ** Treatise on Hydrography,” and Cap 
A. dc Ma^ac 1000, for his **Ncw Astronomic Navig 
tion,” published in 1877. The Montyon Prize, in the same d 
artment, was also divided, half going to M. L^n Francq, fi 
is improvements in Lamm’s steam traction engine, and half 1 
Capt. L. Renouf, inventor of an instrument intended to simplii 
the observation of altitudes at sea, dispensing with the necessii 
of employing artificial horizons and enabling exact calculatioi 
to l)e made without stopping the vessel under sail or steam. ^ 
Jacquemier, inventor of the kinemometcr, dynamometer, an 
other useful appliances, gained the Plumey Prize ; and M. Marci 
Deprez the Foumeyron, for his ingenious electric experiments o 
the Chemin-de-fer du Nord. 

The Lalaiule Prize, founded by the illustrious astronomer t 
stimulate astronomical studies in France and abroad, was unani 
mously decreed to MM. Bouquet de la Grye, de Bernardi^res 
Courcelle-Seneuil, Fleuriais, Hatt, Perrotin, Basset, Bigourdan 
and Callandrcau, chiefs of the various French expeditions sent ti 
observe the transit of Venus on December 6, 1882. In thi 
branch the Valz Prize was assigned to M, Stephan, Director o 
the Marseilles Observatory, and discoverer of about 700 nebuliej 
the positions- of over 500 of which he has carefully determined. 

For his extensive labours in the field of Expenmental Physic.* 
M. Plenri Becquerel was rewarded with the Lacaze Prize, the 
only one given away in this department. 

In Chemistry the Jecker Prize was secured by M. Etard for 
his numerous researches and publications on organic chemistry. 
M. L. Cailletet obtained in this branch the Lacaze Prize for his 
important researches on the litjuefaction of gases, and esper'ally 
for his success in, for the first time, demonstrating the pofsibility 
of liquefying all the so-called permanent gases. 

In Geolo^ the Grand Prize granted by the Minister of Finance 
for the best geological description of any region in France or 
Algeria fell to M. Fontannes for his long and successful re- 
searches in the Tertia^ Basin of South-East France, mainly 
embodied in his “Stratigraphic and Palaeontological Studies of 
the Tertiary Period in the Rhone Valley.” An exceptional award 
of 2000 francs was also made in favour of M. Peron, author of 
an extremely important work entitled “Essay on a Geological 
Description of Algeria.” . t a. 

For his comprehensive monograph on Tnchmosis, M. Joannes 
Chatin, Director of the Government Laboratory at Havre, ob- 
tained the Barbier Prize ; and MM. G, Bonnier and L. Mangin 
the Desmazi^res Prize for their memoir on the “ Respiration and 
Transpiration of Fungi,” both in the department of Botany. In 
the same department M. Costantin was the successful competitor 
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for the Bordin Prize, awarded for the best solution of the follow- 
ing question proposed in 1879 by the Academy : — “Explain by 
direction obs^va;tion and experiment the influence exercised by 
the environment on the structure of the root, stem, and leaves 

vegetable organisms. Study the modiheations undergone in 
water by land pants and those experienced by aquatic plants 
oompeUied to live in the air. Explain by direct exi)eriments the 
specia] forms of some species of marine flora. ” 

In Agriculture the Morogues Prize was gained by M. Duclaux 
for his great work on “Biological Chemistry,” forming part of 1 
the “ Chemical Encyclopaedia ” published under the direction of ' 
M. Frcray. 

In Anatomy and Zoology the Grand l^rize granted by the 
Minister of Finance for the l>est memoir on the “Histological 
Development of I nsects during their Metamorphoses, ” as proposed 
by the Academy, was assigne<l to the young naturalist, Dr. 
H. Viallanes, for his “ Researches on the Histology of Insects, and 
on the Histological I’hcnomcna accompanying the post -embryonic 
Development of these Animals.” In the same department the 
Bordin Prize was awarded to M, Grand’Eury, who, in two memoirs 
entitled “ Carboniferous Flora of the DeparLinenl of the l.oire 
and Central l^'ranec,” and “On the Ffjrmation f»f Coal,” deals 
satisfactorily wilJi the “ Botanical or Zooltjgical l’ala?ontology of 
h'rance or Algeria,” as proj)Oscdby the Academy to competitors 
for this prize. 

Subjoined are some (»f the most important prizes proj*osed for 
1884 and following years ; 

1884 

Bordin : General Study of Mcjngc’s Prolilem of Earth- 
works, 

Francocitk : Works or discoveries useful to the progress of 
the pure and applied mathenuitieal sciences. 

Thk Extkaoudinaky Pki/k ok 6000 Fkants: Studies 
tending to increase the efficiency of the French Naval forces. 

PoNCKi.KT : Awarded to the author of the most useful w(»rk 
in advancing the pure or nj»plied mathematical sciences. 

PUJMRY : l^'or iinprovements in sti'am -engines or any other 
invention contrihuting most to the i)rogress of steam navigation. 

Grand Pki/k ok 'i iik MATm-MA ri(’Ai< Scii-ncks : Fur any 
important advance in the theory of tlie aj)plication of electricity 
to the transmission of force. 

Vaildant : h'resh researehes on fossils made in any region 
which for llie last (juarter of a century has been little expl(»red 
from the jialtvonlological standpoint. 

DiiSMA/JKUi'.H ; For the most useful worVon the cryptogamous 
idanls. 

Grand Pki/.k ok the Physical Sciences ; On the mode of 
distribution of iiianne animals along the l^rcnch seaboard. 

1885 

Delmont : To engineers, for the best work connected wdlh . 
the Department of Public Work-. (Roads and Bridges). 

Fournkyuon : 'riieoretical and ])raclical study on hydraulic I 
accumulators an<l their aj^idications. ! 

Damoiseau : Review of the theory of Jui)iler's satellites. 

Grand Prize OF the Mathematical Sciences: Study of 
the elasticity of one or several crystallised bodies from the rx])eri- | 
mental and theoretical standpoints. 

Bordin : Researches on the origin of atmospheric electricity, 
and on the causes of the great develojmieni of electric pheno- 
mena in thunderstorms. 

L. Lacaze : For the l>est treatise on ]diysics, cliemisiry, and 
physiology. 

Dellsse : For a work on geological sciences, or, failing this, 
on mincralogical sciences. 

Montagne : For imjiortant works on the anatomy, phyMo- 
logy, development, or dcscrii>lion of the lower crypt ogamous 
plants. 

Grand Prize of the Physical Sciences: Study of the 
intimate stnicture of the tactile organs in one of the chief natural 
groups of Invertebrates. 

Bordin .* Comparative .study of the freshwater fauna of 
Afiica, Southern Asia, Australia, and the Pacific Islands. 

Gay : Measure of the intensity of weight by the pendulum. 

Cuvier ; For the most important treatise either on the animal 
kingdom or on geology. 

Petit d’Ormoy : Pure or applied mathematical sciences and 
the natural sciences. 

1S86 

Dk la Fons Mklicocq : For the l>est treatise on the flora of 
North France. 


1887 

Cha USSIER : For important works on legal and practical 
medicine. 

1893 

Morogues : For the most useful work in stimulating the 
progress of agriculture in France. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, April 24. — “On the Relation between the 
Electrical Qualities and the Chemical Composition of Glass and 
Allied Substances.” Part 1 . By Thomas Gray, B.Sc., F.R.S.E., 
and Andrew Gray, M.A., F.R.S.E., Assistant to the Professor 
of Natural Philosophy in the University of Glasgow, and J. J, 
Dobbic, M.A., D.Sc. (Edin.), Assistant to the Professor of 
Chemistry in the University of Glasgow. Communicated by 
Prof. Sir William Tliomson, F.R.S. 

This ])aper descril^es some further experiments as to the rela- 
tion between the cliemical composition ()f glass and its quality 
of resist.'ince to electrical conductitm through hs substance., 

'J'he experiments were made on specimens of flint glass of 
different clensities, made by different makers, and varying con- 
siderably in chemical composition. The method of experiment- 
ing w'as that ^Icscribed in Mr. 'I'. Gray's ])a])er on the same sub- 
ject .V., No. 222, 1882). Each of the specimens, 

which were in the form of globular flasks of nearly three inches 
in diameter, was filled up to the bottom of the neck with 
merenry, and immersed to the same level in mercury contained 
in an outer veshcl. A wire dipping in the mercury within the 
flask was connected, without touching the table or any of the 
su]>porls, to one terminal of a sensitive galvanometer of high re- 
sistance, anti tl»e circuit completed, through a battery of about 
120 Daniell's cells, from the other terminal to the merenry in tlie 
f niter vessel, ('i'lie galvanometer was well insulated, and was 
the high resistance astatic instrument described in Ertfr, A*. 5 ,, 
h'ebruary 14, 1884.) 'I'he outer vessel, containing the flask, was 
immersed in a sand-bath which was heated by a Bunsen burner 

temperatures above 100“ C., and readings of the galvano- 
meter taken at fliflerent temperatures, with precautions to insure 
that there was no error due to leakage. By means of a suitable 
reversing key in the cin'uit, the direction of the electrification, 
which lasted in each case about three minutes, was reversed 
between t‘acli i>air of readings. From the observed deflections, 
nrul tlie constants of the galvanometer and battery, which were 
frequently determined, tlie resistance of the flask at each tem- 
perature could In; calculated. 

The results of the electrical experiments and of complete 
analyses of the sjit-cimcns of glass arc detailed in the paper, and 
show that the specific resistance of glass of the kinds experi- 
mented tm increases with the percentage of lead contained in 
the glass and also with the density; and that further, as had 
been previously found by different experimenters, the resistance 
diminishes as the ])ercentagc of alkali present in the glass in- 
creases. The best sjiecimen experimented on contained over 40 
]>er cent, of oxide of lead, and had a density of 3*141, and a 
sjiccific resistance at 130“ C. of 84CX) X ohms between two 
()])]iosilc faces of a centimetre cube. From this result, as it has 
been found by these and former experiments that the resistance 
is halved, over a considerable range of temperature, by an in- 
crease of tcmiierature of about C., the approximate resistance 
of the glass a! other temperatures may Ije found. 

The paper concludes with a short statement of further work 
which the authors have in hand with respect to the electrical 
qualities of glass and minerals. 

Linnean Society, May i.— Prof. P. Martin Duncan, F.R.S. , 
vice-president, in the chair,— Messrs. Wm. Dennison- Roebuck 
and F. Newton- Williams were elected Ordinary’ Fellows, and 
Profs. E. Haeckel of Jena, A. Kowalcvsky of Odesisa, and 
S. Schwendencr of Berlin, Foreign Members of the Society. 
— Mr. S. O. Ridley exhibited and made remarks on a series of 
drawings of sponges (and their spiculce) and of Actiniae drawn 
from the living objects, as obtained in Ceylon and forwarded by 
Dr. ^y. C. Ondaatje, F.L.S. — Prof. Jeffreys Bell also drew 
attention to sketches of living Ceylonese Comatulids sent by 
Dr. Ondaatje as an earnest of progress in researches on the 
marine fauna of that coast. — Mr. T. Christy showed the leaf 
of a China grass rich in fibre useful for textile purposes. — Mr. 
R.B^r Sharpe read a paper on a collection 01 from 



May 15, 1884] 


NATURE 


71 


tbe Bahr-el-Ghazal pro\ince and the Nyam-Nyam country in 
Equatorial Africa. The collection had been made by Herr 
B^ndorlT, who had spent several years in travelling over the 
r^on in question, and who brought a native Nyam-Xyam with 
him to the Society’s meeting. Mr. Sharpe gave descriinions of and 
remarks on new species and on little-known bird*;, some twenty- 
seven in all, these being of considerable significance in relation 
to their faunal distribution. He pointed out that Herr Bohn- 
dorff had apparently crossed the boundaiy line of two faunas, 
for most of the Nyam-Nyain birds assimilated to those known 
from the Gaboon and Congo territory ; whereas those obtained 
in the Bahr-el-Ghazal and Nilotic region were allied to the 
avifauna of North-East Africa and partly of the Senegam- 
bian area. Among new species cited arc Cratero/us 
JehndorJ^^ Stgmadtts griseimentalis^ Mesof^km slrictoihorax^ 
Centhiuochurcs iukrweJins, Pionias hohinforffl^ and others 
ol equal interest. — Mr. K. A. Rolfe thereafter gave a 
communication on the flora of the Philippine Islands and its 
probable derivation. According to recent computation the 
phajnogamic vegetation of the IMiilippincs consists of 3564 
species belonging to 1002 genera. Of 165 dicotyledonous orders 
1 19 are represented, and of monocotyledons 25 out of 35; 
while the three gymnospermca:, though nominally tlierc, are 
poor in number. The proj'iortion of vasculai- cryiHogams to 
phanerogams is nearly, one-eighth, chictly ferns. Of these 
52 species are not known elsewhere, a fact stnmjiing indi- 
viduality on the flora. The endemic iduvnogamic vegetation 
consists flof 917 species, or a jnoiiortion of over ono-fluirlh 
taidemic, the dicotyledons showing one-third, tlie monoco- 
tyledons about one-tenth. The striking feature of the flora 
the large number of endemic sjiecics and the very small 
number of endemic genera. 'J'he flora a]:)proximatcs to that of 
the Malayan region, but very many tyt)ical Malayan genera — 
those even occurring on the neighbouring island of norneo-- .are 
w'anting in the Philippines. Taking into account tlie dominant 
Australian and Austro-Malavan features, along with numerous 
other data and reasoning, Mr. Rolfc infers that Mr. Wallace’s 
idea of extinction of genera by submergence w'ill not alone ex- 
])lain the present ])(*culiarilies of the vegetation. Mr. Rolfc looks 
upon the J^hilippines as tnily insular ‘in tlie essentials of their 
natural history, this not so much through their being an early 
separation from the_ Asiatic continent which Itns had a dip umler 
the sea, as from their being largely of volcanic and gcologiciilly 
of somewhat recent origin.— Mr. Geo. Brook read a preliminary 
.xccoimtof the development of the weaver fish {Tj achimts Ttpera), 
In this ht‘ mentioned that the ogg^ had been laid in Iiis acjuarium 
at Huddersfield, the fish themselves having been kept alive therein 
over two years. He drew attention to tlie fact of there lieing 
a vitelline membrane jiresent in the eggs of this fish, as well ns 
in those of the Jierring ; in contradistinction therefore to what is 
staled to be the case in osseous fishes generally. He also parti- 
cularly referred ti) the persistent nature of the segmentation 
cavity, which is puslied round the yolk-sac concurrent with the 
rievelopment of the embryo from the blastoderm ; and that it 
does not entirely disappear until the yolk is absorbed. Th 
circulatory system, according to Mr. Brook's researches, is veiy 
late in developing, no blood-vessels appearing until several days 
niter hatching. In illustration of his paper he exhibited under 
the microscojDe preparations showing the segmentation stag®, the 
embryonic shield, and commencement of keel, the early embryw 
third day before closure of the blastopore, and fourth-day hlasto- 
j>ore and RupfTer’s vesicle, also at the eighth day, and the newly- 
hatched cmbrj’o. — Dr. J. Millar and Mr. J. jenner Weir were 
edect^ed auditors for the Fellows, and Mr. d'. Christy and Mr. 
H. j'. Stainton for the Council. 


Mathematical Society, May 8.— Prof. Hcnrici, F.R.S., 
president, m the chair. — Mr. J. Brill was elected a member, anc 
rroi. Euigi Cremona, of Rome, Foreign Member, was admittcc 
into the Society. — Prof. Cremona communicated, in French, £ 
pa|^r entitled ‘‘Soprauna trasformazione birazionale, del sestc 
grado, dello spazio a tre dimensioni, la cui in versa h del quintc 
grado. Dr, Hirst, F.R.S., welcoming the author, spoke ii: 
commendatory terms of the value of the communication.— The 
Toiiowmg papers were also laid before the Society Motion of o 
Kv T *2 particles with some analogies to conjugate functions, 
T F.R.S. — On a subsidiary elliptic function, by 

homogeneous equation of a plane section oi 
J- J- Walker, F.R.S.— On the “sym- 
^ system of triangles, and on another line 
s connected wdth a plane triangle, by R. Tucker, 


Chemical Society. May i.— Dr. W. H. Perkin, F.R.S. 
president, in the chair. — The following pajiers were read On 
benzoylacetic acid and some of its derivatives (part i.), by W. 
H. Perkin, jun. For various reasons tlie author determined to 
examine carefully benzoylacetic ether with special reference to 
reactions in which the ketone gi'oup takes part. Full details of 
the preparation of this body, which boils at 265“ to 270*, and 
gives a violet coloration with ferric chloride, are contained in 
the ]iapcr. W'hen boiled with dilute sulphuric acid, it splits up 
into acetophenone, alcohol, and carbonic anhydride, 7 'he barium, 
silver, cojipcr, and lead salts were prepared. 7 'he paper contains an 
account of the preiiaration and properties of the following liodies : 
Benzoylacetic acid, olhylbenzoylacctic acid, diethylbenzoyl- 
acetic acid, allylbcnzoyliiectic acid, the corresponding ethers and 
their decomposition products, and an investigation of the action 
of bnimincon allylacelophcnone. — 7 'he composition of coal and 
cannel gas in relation to their illuminating power, by 1 \ F. 
Frankland. In this paper the author gives the results of a de- 
tailed examination of the gas supplied to some of the more 
important towns of the United Kingriom. 'J'he constituents 
which have been determined are the hydrocarbons alworbed by 
fuming sulphuric acid, carbonic anhjdride, oxygen, nitrogen, 
hydrogen, carlionic oxide, and marsh gas. 'fhe results are com- 
pared with previous an.alyses in 1851 and 1876. — Gn selenium 
sulphoxidc ; on the reaction between hydrogen chloride and 
selenium sulphoxidc ; on .selenium selenoehloride, by E. Divers 
and Masaeliika Shimose.— I )n a new form of pyrometer, by 7 '. 
Cnrnelly and 7 '. Burton. 'Phis consists essentially of a coil of 
copper lube, which is ])laee<l in the furnace, oven, \'c. ; lltrough 
this coil flows a constant current of water; the temperature ol 
. the oven is estimated by llte difference between the temperature 
j of the water as it flows into ami issues from the coil. — On 
I fluorcnc, by W. R. Hodgkinson. During the fractional dislilla- 
lion of fluorene the formation of an orange-red substance was 
noticed ; this seemed likely to l)e an oxidation product, and in 
the present ])apcr tlie author gives an aeeoiinl of his atfempl to 
isolate this body, which is rendered extremely difficult, as the 
substance <lecompi).-.es when dislilled in a vacuum, and is equally 
solulOe w'illi the hydrocarbons which accompany it. 


Institution of Civil Engineers, April 22. — Sir J. 'W, 
Bazalgelte, president, in the chair. — 7 'he paper read wa.s on 
the comparative merits of verlieal and horizontal engines, 
and on rotative beam-engines for pumping, by Mr. Wm. E. 
Rich. 

EniNnuRr.ii 

Royal Physical Society, April 23.— Dr. Ramsay H. 
7 'raquair, F.R.S., nresident, in the chair. — Mr. Hugh Miller, 
of li.M, Geological Survey, read a paper on boulder glaciation 
and striated pavements, an abstract ol which was given in these 
] columns on May i (p. 23). — 7 'hc President gave an outline of a 
I pa]»er by Mr. J, 7 '. Ricbaids, on Scottish fossil cycadaceous 
I leaves contained in the Hugh Miller collection. — Mr. J. R. 
Henderson exhibited various moUusks and zoophytes from the 
Firth of Forth. — Mr. Henry Gunn, A.R.S.M., contributed a 

5 apcr on the silver districts of Colorado (Leadvillc and San 
uan). In the first ])ortion of the paper, which dealt with the 
.eadville deposits, the author pointi'd out that williin a limited 
thickness of from 700 to 1000 feet, typical representatives of 
Laurentian, Cambrian, Silurian, and Carboniferous rocks were 
to be found, and also indicaled the influence which intrusive 
rocks had in the economic geology of the district, inasmuch as 
all the depo.sits occurred at the contact of the quartz porphyry 
with the limestones. Specimens illustrative of the ores mineil 
in the district were exhibited, also some possessing unusual asso- 
ciations of mineral, a specimen showing granules of free gold in 
hard carbonate of lead attracting much attention from the fad 
that it was the only specimen ever discovered in the di.sirict ex- 
hibiting this association. Mr. Gunn exhibited specimens of 
tellurium ores of remarkable beauty, and a sample of zinc blende 
mined in large quantity in Pitkin County, which, contrary to the 
opinion generally held by miners, contained large quantities of 
silver. The second ])ortion of the pajier dealt with the San Juan 
district, and after indicating the peculiar disadyantages under which 
this district laboured for the first fi*w yeans of its existence, pro- 
ceeded to describe the geology of the flistrict, which, ^ states, 
to be Trachyte overlying rocks of Carboniferous and Devoman 
age The mineral is found in true hssure veins of great width, 
chiefly composed of quartzose matter, but usually carrying one 
or more gray streaks from two to six feet wide, composed of 
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galena, fahlertz, and sulphurcts of silver and gold. Some of the 
mines produce beautiful filaments of native silver, and one of 
the specimens showed a very unusual association, viz. fine fila- 
ments of silver on jgray copper. — The Secretary (Robert Gray, 
V.P.R.S.E.) exhibited a specimen of the Calandra lark {Alauda 
calafidra) from the neighbourhood of Madrid, showing a pecu- 
liar malformation of both mandibles, which seemed to render it 
impossible for the bird to pick up its food. 'J he specimen had 
been sent to him by Dr. A. C. Stark, and is to be deposited 
in the Edinburgh Museum of .Science and Art. — Mr. Gray also 
reported the occurrence of at least three instances of the stock 
dove {Colitmha trnas) in Roxburghshire, .nndmade some remarks 
on the distribution of the species in the liorder counties. This 
bird has now been found to be a regular visitant to the counties 
of Berwick, Dumfries, and Roxburgh, in all of which it 
breeds.— Mr. Harvie-Brown, F.R.S.E., F.Z.S., exhibited, with 
remarks, a specimen of the black redstart {Kvtkillatitysy .Scop.), 
taken last month on the Pentland Skerries, I’entland I'irth. I’hc 
specimen was a male adult, and is said to be the fifth of the 
species recorded in Scotland. 

Mathematical Society, May 9. — Dr. Thomas Muir, 
F.R.S.E., president, in the ch.air. — Prof. Crum Brown delivered 
an address, interesting alike to mathematicians and to chemists, 
on the hypothesis of J-.C Bel and Van’t lIofT. — Dr. Muir gave a 
preliminary account of a treatise on Determinants, published in 
1825, and unknown to all writers on the history of the subject. j 

Dublin 

Royal Society, April 21.— .Section of Physical and Experi- 
mental Science. — Arthur Hill Curtis, LL.D., in the chair. — 
Notes from the Physical Laboratory of the Royal College of 
Science, by Prof. W. F. Barrett. — On the local hcliostat, by G. 
Johnstone Stoncy, D.Sc., F.R.S. 'I'his instrument was designed 
by the author many years ago, and made for him most satisfac- 
torily by Messrs. Spencer and Sons, opticians, of Dublin, who 
have since constructed sever.1l reproductions of it for physicists 
at home and abroad, at the suggestion of one of whom it is now 
described. 'J'hc instrument is in some degree a modification of 
Gambey’s hcliostat, but it diflers from that apjiaralus by bpng 
simpler in its details, steadier, easier to use, and cheajjcr. These 
advantages are gained by sacrificing the generality of Gambey’s 
instrument and providing only for stations within a limited range 
of latitude, usually about 10®, which, for»example, enables one 
instrument to be used anywhere within the British Islands. 
Hence it has been called the local heliostat. The adjustment 
for latitude is of the simplest kind. After it is made, the instru- 
ment is to be levelled, and an arrangement based on the prin- 
ciple of the sun-dial enables it in about half a minute to be 
placed in the meridian, A polar axis is driven by a common 
clock at the rate of one revolution in twenty-four hours. To the 
upper end of this axis an arm is jointed, which, by a simple 
contrivance, can be pointed towards the sun, and which the 
clockwork, while in action, will then cause to follow that lumin- 
ary. This arm trammels the mirror in the same way as in 
Gambey’s instrument ; and the reflected ray continues in the 
direction of a bar which can be placed in jmy azimuth and can 
be inclined up or down within reasonable limits. The direction 
of this bar, and with it of the reflected ray, can be readjusted, 
if necessary, in one or two seconds without disturbing the rest 
of the apparatus. The local heliostat has hitherto been m.ade 
with mirrors a^ut six inches by three for use in physical labora- 
tories, but the design has been rendered so simple that it could 
be made at small cost with a mirror as large as a toilet glass, and 
driven by a cheap common clock. This would furnish an in- 
strument which might be employed in physiological experiments 
on plants, in photography, and mr any other puyoses in which 
a lai^ sunbeam in a fixed direction would be useml. — Dr. C. E. 
Fitzgerald exhibited Mr. P. Smith’s model illustrating the 
conjugate movement of the eyes. 

Section of Natural Science. — V, Ball, M.A., F.R.S,, in the 
chair. — The followiM papers by D. Sharp, M.B., were com- 
municated by Prof. W. R. McNab, M.D, -(1) Descriptions of 
new genera and species of Hawaiian Coleoptcra ; (2) Catalogue 
of Hawaiian Coleoptera, with lo^ities, distribution, and habits ; 
(3) Topographical table of Hawaiian Coleoptera, with summaries, 
generalisations, and comments. — Prof. A. C, Haddon, B.A., 
F.Z.S., on the generative and urinary ducts in Chitons. The 
author discussed the various views as to the nature of the urinaiy 
ducts in Chitons. His own investigations supported Sedgwick s 
account '^as opposed to Haller’s, and on oviduct was proved to 


exist in Ch. ( Trachydermon) ruber ^ Linn. — Notes on some of the 
Wsh crystalline iron ores, by G. H. Kinahan, M.R.I._A.— Addl- 
ing to phenomena __ 

August 22 to 24, while the Afedea was in the Sunda Straits. 
'J'he.se embraced electrical effects, showers of sand and gravel, &c. 
At 2 p.m. on the 26th Capt. Thomson heard the first explosion ; 
others succeeded every ten minutes. This geyser-like regularity 
was substantiated by all accounts received by the author. A 
column of dust arose to the westward immediately after the first 
explosion. Two observations enabled the height of this column 
to be computed. One gave seventeen, another twenty-one miles. 
1'he last included some doubtful factors, the observation being 
made three hours after first explosion. Further examination of 
the dust and pumice revealed hematite in thin blood-red flakes. 
'J'he feldspars seemed divisible into two groups depending on 
optical and stmctural differences. Pyrites occurred not alone as 
an inclusion in the fcldsj)arsbut also in the hypersthene. Optical 
test'i rendered highly i)rob.iblc the presence of a triclinic 
jiyroxene. 

Manchester 

Literary and Philosophical Society, March 4. — H. E. 
Roscoe, K.R.S., jiresident, in the chair. — A paper was read on 
the jiroduction and jnirification of gaseous fuel for industrial 
jmrposcs, with the results of several large applications of a 
system, by W. S. Sutherland. 

March 18. — H, E. Roscoe, F.R.S., president, in the chair. — 
Notes on the meteorology and hydrology of the Suez Canal, by 
Dr. \V. G. Black, F.R.Met.S. 

Vienna 

Imperial Acadciny of Sciences, April 24.— F. von’Hoch- 
stetler, fifth communication to the seventh report of the Prehis- 
toric Commission ; on the tumuli at Froeg, near Rosegg 
(C.^rinthia). — K. Zulkorosky, on the aromatic acids as dye- 
forming matters. — W. Stephanie, on rotation of the moon. — T. 
Unterweger, on the aurora borealis. — 'I', Habermann and M. 
Hcenig, on the action of ciijirum hydroxide on some sugars. — 
I'. Berger, on the ])reparation of jihenylcyanide. — E. Spiegler, 
contribution to a knowledge of the cuxanthone group. — Contri- 
bution to a knowledge of di))henylglucetoxin, by the same. — 
T. von Hepperger, on the position and figure of isochrones' in 
comets.’ tails. 
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VESTIGES OF CREATIOX 

Vestiges of Creation, By Robert Chambers, LL.D. 
Twelfth Edition, with an Introduction relating to the 
Authorship of the Work, by Alexander Ireland. 
(London : W. and R. Chambers, 1 8S4.) 

A lthough the authorship of this interesting book 
has been for some time a somewhat open secret, 
the public avowal of it is to be welcomed for more reasons 
than one. Ihe mystery which for so long a time has 
been allowed to hang over the subject was itself a mystery 
to explain. For any one reading the Vestiges ” could 
scarcely suppose that the free-minded, open-hearted, and 
fearless, truth-seeking spirit which looks out upon us in 
every page could be deterred by any motives of a petty 
or puerile kind from fixing the stamp of his name upon 
his work — at any rate in some of the later of the numerous 
editions through which the book passed. This mystcr>' 
is now explained. In his brief introduction to this, the 
twelfth, edition, Mr. Ireland gives us the whole history of 
the matter. It seems that Mr. Chambers desired to 
conceal the authorship in the first instance for a variety 
of reasons, all of which were laudable. The chief 
among these was that he was his brother’s partner in a 
publishing business in which the rule had been laid down 
from the beginning of their co-partnery to avoid as far as 
possible, in their publications, mixing themselves up with 
debatable questions in politics and theology.’^ After the 
author’s death this brother continued to put his veto upon 
any declaration of the authorship, and so the secret was 
held close. About this time last year, however, Dr. William I 
Chambers died, and left Mr. Ireland, as he says, ^^the 
sole surviving possessor of the secret.” Previous to his 
death William Chambers expressed a wish that the secret 
should never be divulged ; but as Robert Chambers had 
left the matter to the discretion of Mr. Ireland, this 
gentleman very properly undertook to keep the secret 
during the lifetime of the surviving relative, but refused to 
promise that he would do so in the event of his being 
left its sole repositoi*}'. It is, therefore, to his sagacity 
and good feeling that the public are now indebted for the 
final clearing away of all the cobwebs which have been 
allowed to grow around this matter. 

Of course the interest of the book itself is now purely 
historical. But if we were asked to indicate what is the 
feature which most strikes us on reading it from end to 
end, we should say, its power of clear and logical reason- 
ing. The author is obviously a literary man, as distin- 
guished from a man of science. But he is a literary man 
who is diligent in getting up his facts after the manner of 
a barrister preparing a case. He does not wait to 
examine his facts, provided that they make a decent 
show of probability, and produce a striking effect in his 
argument. As a consequence, even in this expurgated 
edition, we meet with a number of gravely erroneous 
statements. But the point to which we desire to draw 
Although the writer every now and 
then admits erroneous statements of fact on insufficient 
evidence, and although as a consequence he every now 
VoL. XXX.— No. 760 


and then runs after some will-o’-the-wisp hypothesis, he 
never loses his logical balance ; but, after his chase is 
over, he returns to his main argument as little out of 
breath as when he started. This, we think, is no small 
praise. If Chambers constructs his argument barrister- 
wise, he does so merely for the sake of presenting to judg- 
ment everything that has any' appearance of being a fact ; 
and on the whole he exercises a wise discretion in his 
estimate of the comparative value of the facts as proved 
or unproved. 

The interest attaching to this remarkable work being 
now purely historical, it is impossible to avoid contrasting 
it with the still more remarkable work by which it w'as so 
soon to be eclipsed. When we do so, we have brought 
home to us more forcibly than ever by how enormous an 
inter\»al the mind of Mr. Darwin was separated from all 
contemporary thought on the origin of species. It is not 
merely that he happened to have shed upon the whole 
subject the new light which arose with the great concep- 
tion of survival of the fittest. Indeed, while reading some 
of Chambers’ broadly-stated and yet closely-reasoned 
views upon “the fecundity of nature ordaining that her 
creatures shall ever be pressing .upon the verge of the local 
means of subsistence ” ; the consequent tendency of indi- 
viduals to overflow into other areas, “ thus exposing them- 
selves to new influences ” ; the opportunity that is thus 
afforded to any variety happening to arise on the newly 
colonised area, and happening also to be adapted to these 
new conditions, to perpetuate itself by heredity (pp. 226- 
27) when wc read such passages, we arc led to won- 
der that, having gone all round the hypothesis of natural 
, selection, Chambers .should not have gone through it. 

I But where wc find the immense contrast between him 
and Darwin is in the different manner wherewith they 
have treated even the same lines of evidence concerning 
i\\(ifacty as distinguished from the methody of evolution. If 
wc compare the chapters on geological and geographical 
distribution, on the mental constitution of animals, &c., 
with the corresponding chapters in the “Origin of 
.Species” and “ Descent of Man,” we are led to marvel, 
perhaps more than vve have ever marvelled, at the gigantic 
grip of Mr. Darwin’s mind. It is not merely that he had 
incomparably larger stores of facts to draw upon, that he 
was a man of science as distinguished from a man of 
letters, and so forth. It is rather that he was head and 
shoulders above everybody else in sheer mass and force 
of thought. We have now become so accustomed to 
walk easily through the jungles where he, like an 
elephant, has opened the way, that it is difficult for the 
younger generation to realise the state of matters before 
the elephant appeared. But in the “ Vestiges of Creation ” 
we have the vestiges of these former things. We here see 
a man of very unusual strength as a writer, with no small 
diligence in accumulating evidence, and well equipped 
with the implements of logical method ; m'c see him 
fighting manfully with all his might to cut his way in the 
direction where he is profoundly convinced that the truth 
must lie ; and yet we see that he is overwhelmed with 
the immensity of his task. His work is now well worth 
surveying, if only to make us realise the nature of the 
difficulties with which at that same time his great suc- 
cessor was contending. 

But, leaving now this unavoidable comparison aside, 

E 
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we shall give a few quotations from the book, in order to 
show at once the tone of thinking which more or less 
pervades the whole, and the pleasing style in which it is 
conveyed. 

** There are some considerations on the very threshold 
the question which appear to throw the balance of like- 
lihood strongly on the side of natural causes, however 
difficult it may be to say what these causes were. The 
production of the organic world is, we see, mixed up with 
the production of the physical. It is mixed in the sense 
of actual connection and dependence, and it is mixed in 
regard to time, for the one class of phenomena com- 
menced whenever the other had arrived at a point which 
favoured or admitted of it ; life, as it were, pressed in as 
soon as there were suitable conditions, and, once it had 
commenced, the two classes of phenomena went on, hand 
in hand, together. It is surely very unlikely, a priori^ 
that in two classes of phenomena, to all appearance per- 
fectly coordinate, and for certain intimately connected, 
there should have been two totally distinct modes of the 
exercise of the tihdnc power y' (kv. (p. 148). 

“There is certainly no express reason to suppose that, 
although life had been imparted by natural means after 
the first cooling of the surface to a suitable temperature, 
it would have continued thereafter to be capable of being 
imparted in like manner. . . . We are rather to expect 
that the vital phenomena presented to our eye should 
mainly, if* not entirely, be limited to a regular and un- 
varying succession of races by the ordinary means of 
generation. This, however, is no more an argument 
against a time when phenomena of the first kind pre- 
vailed, than it would be proof against the fact of a mature 
man having once been a growing youth that he is now 
seen growing no longer’’ (p. 16S). 

Notwithstanding this, however, tlie writer immediately 
begins coquetting with a number of very seductive facts 
and considerations in favour of spontaneous- or, as he 
more correctly terms it, “ non-parental generation.” In 
particular he lays great stress upon the “ Crossian experi- 
ment” of producing aciiri by the action of a voltaic bat- 
tery on a solution of silicate of potash. And here we have 
a very good special illustration of the difference between 
Chambers and Darwin. The former, as a literary man, 
states the experiments, weighs the evidence which they 
yield, and, without actually accepting the fact as proved, 
is on the whole strongly disposed to believe it. The latter, 
as a man of science, would have spent a lifetime in veri- 
fying so all-important a fapt, even if the evidence of it 
had appeared to him of but a tenth y)an of the w'cight 
that it appeared to Chambers. Here, however, it is but 
fair to Chambers, as a literary man, to say that he does 
not in this place, or anywhere else, attach more than its 
due value to the evidence of any alleged fact. He merely 
gives the evidence for what it may be worth, and then 
passes on. Therefore he is ciireful to make it clear that 
whether or not all the considerations which he adduces 
in favour of “ non-parcntal generation ” are valid, the 
question of its actual occurrence is really a side issue, 
and does not affect the course of his general argument in 
favour of the evolution of species by way of “ parental 
generation." This clearness of logical view is further 
and particularly well displayed in his consideration of 
Lamarck’s theorj^ touching the causes of the evolution of 
species : although Chambers is exceedingly anxious to 
find these causes, So that it might “ appear as if the clouds 
were beginning to give way, and the light of simple, un- 
pretending truth were about to break upon the great 


mystery,” yet he critically puts his finger upon the w^eak 
points of the theory in question, and ends by dismissing 
it as inadequate to explain the facts (p. 233 et seg,). 

One other quotation may be given as an example of 
the general common sense which the wTiter every now 
and then pours out, like a viscid secretion, wherewith to 
entangle and render helpless his opponents. 

“ It may be well to mark the credulity to w*hich the 
adherents of immutability must here be reduced. They 
must believe that the Creator, having a particular regard 
to the fact of molluscan shells lying useless on the shore, 
formed, by special care or fiat, a family of crabs to occupy 
them. They must believe that the roughness of the 
caudal appendages, the development of suckers along the 
abdomen, the reduction of the two hind pairs of limbs, 
and the left pincer-claw, were all subjects for this special 
care, and were beyond the power of what an eminent 
geologist calls ‘ vulgar nature.’ Surely the Deus ex 
viachind u as never more remarkably exemplified. See, 
on the other hand, how these facts are accounted for on 
the development theory. According to this new light, the 
hermit-crabs are simply a portion of some greater section 
of the crustacean class. Their peculiarities are modifica- 
tions from the parent form, brought about in the course 
of generations, in consequence of an appetency which had 
led these creatures to seek a kind of shelter in turbinate 
shells” (p. 54). 

It only remains to say that this, the no doubt final 
edition of the “ Vestiges of Creation,” is very prettily got 
up, and leaves nothing to be desired as to printing, &c. 
We feel, however, that it would have been well worth 
while to have had the reprint edited by some competent 
naturalist, who might have inserted footnotes to warn the 
general reader against the numerous pitfalls which are to 
be encountered on matters of fact. As it is, the general 
reader cannot possibly know what he is to accept as 
scientifically-established truth, and what he is to reject as 
superseded error. This we think is a pity in the interests 
of the book itself, because during its author’s lifetime the 
successive editions were successively brought up to date 
in the matter of keeping pace with the progress of 
science. Lastly, in the appendix, written by the author 
himself in reply to criticisms, we must not fail to note 
the magnanimous temper, dignified style, and forcible 
reasoning, which contrast so favourably with the opposites 
of these things in the quotations which he has occasion 
to make from the more celebrated among his critics. 

George J. Romanes 


NATTERER^S BRAZIUAN MAMMALS 
B?'asilische Sangcthicre. Kesultate von Johann Natterer’s 
Reisen in den Jahren 1817 bis 1835. Dargestellt von 
August von Pelzeln. (Wien, 1883.) 

T he collections of the celebrated Brazilian traveller 
and naturalist, Johann Natterer, owning to his un- 
timely death shortly after his return to Europe, lay almost 
unnoticed for many years in the Imperial Cabinet at 
Vienna. At length Herr August von Pelzeln, after several 
years’ unremitting study of the unrivalled collection of 
birds, published in 1871 his “ Ornithologic Brasiliens” — 
well known to ornithologists as one of the most important 
authorities on the Brazilian avifauna. More recently the 
same laborious naturalist has devoted his attention to 
Natterer’s mammals, and in the memoir now before us, of 
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which the second part has just been issued, has given us 
an excellent summary of Natterer^s discoveries in this 
class of animals. 

During his ten journeys in the Brazilian Empire (of 
which the first was commenced at Rio in November 1817, 
and the last terminated at Park in September 1835) 
Natterer collected no less than 1 179 examples of mammals, 
all most carefully prepared and accurately labelled, with 
notes of sex, colours of soft parts, date, and locality* 
These are referred by von Pelzeln to 205 species, 73 
which were new to science when first obtained by this 
unrivalled collector. 

Natterer had planned a general work on the mammals 
of Brazil, in conjunction with Andreas Wagner. After 
the former’s untimely death in 1843, Wagner published 
descriptions of the new genera and species in Wiegmann's 
Archiv and other periodicals, and introduced notices of 
them into his well-known supplement to Schreber’s ] 
“ Sangethiere.” But we have now for the first time a 
complete systematic account of the whole of Nattcrcr’s 
collection with exact localities. 

As might have been expected, the dense forcst-rcgicui 
mostly traversed by Natterer uas especially productive of 
Quadrumana— the American group of tliis (uder being 
exclusively arboreal in their habits. N o less than 265 speci- 
mens of American monkeys were obtained, referable to 45 
species, 4 of which were new to science. Of Chiroptcra, 
Natterer procured examples of 48 species, of which at 
least 25 were first discovered by him. It should be also 
noted that the very singular structure of the stomach of 
the bloodsucking Desviodi\ first made known by Prof. 
Huxley in 1865, was, as is testified by his note-books, 
previously discovered by Natterer in 1828 ! 

The Carnivores are not so numerous in the Brazilian 
forests as the two preceding orders. Only 17 species 
were met with by Natterer, and only one of these {Lu/nf 
solitaries was first made known to us by his specimens, j 
The Rodents, on the other hand, arc very abundant in j 
species as in individuals in this part of South America. 
Not less than 50 species arc represented in Natterer s ; 
series, whereof 24 were previously unknown to science. | 

The Ungulates arc not abundant in South America, the j 
true Ruminants being only rcj)resentcd by some peculiar ] 
forms of the deer family (Cer\'ida.*). Of these. Natterer 
obtained examples referable to 5 species. Besides the 
deer the t)nly Ungulates met with were a tapir {Tap- 
irus amcricanus) and the two well-known species of 
peccary. 

Of the Sirenia, Natterer met with a manatee high up 
the stream of the Amazons, in the Kio Negro, Rio 
Brancho, and Madeira, and maintains in his notes that 
the species which inhabits these far inland waters is quite 
different from the Manatus americanus of the South 
American coast. Natterer called it Manatus in unguis, 
from its nailless fingers, and sent home to the Imperial 
Cabinet of Vienna three complete specimens and several 
skulls. Of the Cetaceans, Natterer met with two species 
of dolphin in the Amazons and its tributaries. Inia ama- 
zonica was found in the Guapord and Madeira, and two 
examples obtained, and a head of Stem tueuxi was 
brought home from Barra de Rio Negro. Interesting 
notes are given on the structure of both these little-known 
anhnals. 


We now come to the Edentata, which, as is well known, 
are well represented in the Neotropical Region by the 
three families of sloths, armadillos, and anteaters. Of 
each of these peculiar forms Natterer obtained a fine 
series. Among the sloths the two-toed Cholopus didactylus 
was met with on the banks of the Rio Negro and its 
tributaries, while of the three-toed genus Bradypus ex- 
amples were collected which are referred by Herr von 
Pelzcln to five species. Of armadillos, Natterer obtained 
examples of five species, including the giant Cheloniscus 
gigas; he likewise procured specimens of all the three 
known species of anteaters. 

South America is also rich in the smaller opossums, 
which constitute the only family of extra-Australian Mar- 
supials, and aiTUMigst them this assiduous collector res4)ed 
a rich harvest. Of 18 species of which he sent home 
specimens not less than 1 1 were previously unknown to 
science, and were mostly described by Andreas Wagner 
under Natlercr's manuscript names. It may, indeed, be 
safely affirmed that no naturalist, unless our country- 
man, John Gould, in the case of his celebrated expedition 
to Australia, he a possible cxcci)tion, has ever been 
equally successful with Johann Natterer in discoveries 
amtmgst the higher classes of animals, and it is probable 
that no future n.nnrali.sl, however great be his industry, 
will ever surpass, him in the number and variety of his 
discoveries or in the excellence of his specimens, 


OUR BOOK SHELF 

A Treatise on ChemUtry. By JI. E. Koscoe, F.R.S., and 
C. Schorlcmincr, F.R.S., Professors of Chemistry in the 
Victoria University, Owens College, Manchester. Vol. 

I 111 . Organic Chemistry, Part 11 . (London; Mac- 
millan ajid Co., J884.) 

Thk first part of this volume, treating of the hydro- 
carbons of the paraffin scries, and the alcohols, ethers, 
base.s, acids, \'c., derived therefrom, has already been 
reviewed in thi^ journal (vol. xxv. p. 50). The part 
now under consideration treats of a large number of com- 
pounds derived from the di- , tri-, tetra, and hex-atomic 
alcohol-radicals, and from the monatomic alcohol-radicals 
of the series also of the carbohydrates, .sugar, 

starch, gum, cellulose, &c., and of the furfuryl, meconic I 
acid, and uric arid derivatives. Many of these bodies,' 
i\g. the carbohydrates, and oxalic, lactic, malic, tartaric, 
citric, and uric acids, are of great importance as constituents I 
of vegetable and animal organisms, and for their applica- 
tions in arts and manufactures. The e.xtraction and puri 
fication of sugar, from the cant* and from beet, are clearly 
and fully described in this vt)lumc, and illustrated by 
excellent woodcuts of the apjiaratus and machinery used ; 
also the estimation of sugar in juices, &c., by the optical 
or polarimetric method. Descriptions and illustrations 
arc also given of tlie manufacture of starch, of the uses of 
cellulose in its various forms, cotton, flax, hemp, &c., and 
of the manufacture of paper. 

Altogether the part now under consideration forms a 
very valuable portion of Roscoc and Schorlcmmcris 
“ Treatise,” and we hope that the publication of the remain- 
ing parts- which will treat of the benzene-derivatives or 
aromatic bodies, and of the proximate constituents of the 
animal organism — will not be long delayed. The por- 
tions already published afford a guarantee tha,tthe volume 
when finished will form one of the most complete treatises 
on Organic Chemistry yet published in the English 

H. WATTS 
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LETTERS TO THE EDITOR 
{ Tfu BdUcrdoii not hold himalfretpomihU for ofUUons oxfressid 
by ki$ oomtpomdtnis. Noitkir can Ac unaertakc to return^ 

' or to comtpond with the writers of rejxted manuscripts. 
No noikeittahen of anonymous communications, 

[The Edkor urgently requests correspondents to heep thdr letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts ^ 

Geology of the Malayan Peninsula 

In some geological excursions made recently in the State of 
Perak) I met witn some curious facts which may be of interest 
to many of your readers. I made boat journeys down the 
Perak River from Enggor to the mouth, then back again 
up the valley of the Kiuta, and then returning to the mouth 
of- the Kampar, went up that stream as far as boats can go. 
llte main chains dividing these ranges are all granitic, rising to 
peaks generally over 3000 but sometimes over 7500 feet high, 
llie ranges are flanked by I^owcr Limestone ridges, forming de- 
tached mils about 1500 feet in elevation. 'Die summits of these 
hills, as well as on the flanks, are pierced with caves, which 
contain a ferruginous clay with stream tin. The latter is evi- 
dently derived from granite, but as the limestone hills are quite 
isolated, and some miles away from the source of the ore, the 
denudation of the country must have been very great. Some of 
the caves with tin sand are 1000 feet aliove the plain, and have 
to be approached by steps cut in the face of a precipice. These 
small mines are rich enough to attract a few Malays and Chinese, 
who are the only inhabitants. The country is otherwise a dense 
jungle. The limestone is crystalline, without a trace of organ- 
ism, though lines of stratification can still be traced. Tin is 
alsb found in the drift at the base of these hills, entangled as it 
is in the pinnacles and peaks of the underlying limestone. 

There is evidence of extensive denudai ion in lioth the granite and 
limestone. There are no signs of any lecent upheaval in any of 
this country, nor, as far as I have seen, anywhere in the Malayan 
Peninsula, from Keddah to Johore. The country is rich in tin, 
wMch has been only partially worked. 

There is a paleeozoic sandstone clay slate or gneissose forma- 
tion lying between the limestone and granite. It is much de- 
composed, and gives rise to a red cl.iy which goes generally by 
the name of laterite. It is not of great thickness, but is widely 
represented by outliers at the base of tlie main ranges, often 
capping small detached hills. At the junction of this nick with 
the granite is in my opinion the place wliere the great deposits 
of tin have taken place. Wherever sucli outliers have been 
denuded away the resulting drift has always been noticed by me 
as richest in stream tin. On such drifts arc the richest mines of 
Perak, notably Larut, Kamunting, and Assam Kumban. I 
dont think this paltcozoic formation has been previously noticed, 
but indeed the country is but little* known geologically. The 
slaves are very like the Ordovician rocks of Australia, in which 
so much gold has been found. J. E. Ticnison-Woops 

Thaiping, Perak, April 17 


The Marine Biological Station and a Coast Survey 

Allow me to say in reference to your article advocating a 
Biological survey of the British co.asts, that you arc quite right in 
supposing that such a survey falls within the scope of this 
Association. As a first step in the direction of such a survey the 
Association proposes to establish n dredging station and observa- 
tory on the soutn coast. Later it will, it is to be hoped, be able 
to establish or to cooperate in the establishment of additional 
dredging stations on various parts of the coasts of the United 
Kingdom, and thus gradually complete a thorough (not a super- 
flciaT) survey such as is needed. The Association will no doubt 
seek the aid of the Government when the proper time for doing 
so arrives. E. Ray Lankester 

Secretary {ad interim) of the Marine 
Biological Association 


Atlantic Ice and Mild Winters 

TtiE influence of the Gulf Stream in ameliorating the climate 
of the United Kingdom and of the north-west comer of Europe 
up to 71® of north latitude is so well known and so generally 
acknowledged that no comments are required ; but can we dis- 
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cover any force sufficiently powerful by which this great head^ 
power may occasionally be so lai^ely augmented as materially 
to influence our usual winter temperatures, by bringix^ to our 
shores not only a larger flow of warm water, but also impdling 
it to strike or come into closer contact with our coasts further to 
the south ? 

I have, in a desultory way, for a scries of years noticed that as 
a rule mild winters in England were associated with much ice 
extending far south in the Atlantic. The past winter is a string 
example of this. Floe-ice has been more than once met with by 
steamers in lat. 40® N. and in a^ut the same degree of west 
longitude, as nearly as possible midway between New York and 
Ireland, and in the direct ship track between Jamaica and liver- 
pool. These conditions indicate sm Arctic current of very 
much increased volume, exteii^ing something like 400 miles 
south and an equal or greater distance east of the position given 
to it on any of the current charts I have examined. 

The natural effect of so large a flow of cold water from the 
north meeting the Gulf Stream at right angles would not oidy be 
to deflect the latter to the southward of its usual course, causing it 
to strike our shores further south, but also in much greater 
volume, because a larger supply is required to replace the 
increased quantity from the Arctic 

The only specially cold winds we have had in the past winter 
and spring have liecn from the cast, with one or two brief ex- 
ceptions, when there were gales from west and north-west, 
during which the air, after leaving the Arctic current, may have 
passen so rapidly over the Gulf Stream that it had not time to 
acquire any great increase of heat. 

As was to be expected from the extra Quantity of ice on. the , 
west side of the Atlantic the winter weather was unusu^y cold 
and changeable in Canada and the United States, varying with 
the direction of the winds. 

The meeting of the Arctic current and Gulf Stream has no 
doubt been seen thousands of times. I had the good fortune to 
witness it only once, and it reminded me — but on a far grander 
scale — of two great rivers having waters of different colours, 

[ joining each other at right angles, or nearly so, as I have noticed 
I with the McKenzie and some of its tributaries, 

Wc were coming from Portland (February i860), and our 
excellent captain liacl kept far south of the^ usud track, to avoid 
ice, so that for several d^s wc were steaming in or at the edge 
ofihii Gulf Stream. The meeting of the two currents with 
their eddies — miles wide — was clearly defined, the water to the 
north being beautifully clear and blue, whilst to the south it had a 
brown colour with a thin film of haze over it. As we crossed the 
eddies or ** swirls” of current, temperatures were carefully 
taken, that of the clear water being many degrees lower — I have 
forgotten the exact difference — than the brown or Gulf Stream. 

Proiialfly this whole question may have already been gone 
into and foully discussed by others ; if so, the details have not 
come under my notice. My chief object is to attract the atten- 
tion of those who are much better qualified to deal satisfactorily 
with this interesting subject than I can pretend to be. 

4, Addison Gardens, May 10 John Rae 


Right-tidedness 

In Nature for March 20 (vol. xxix. p. 477) Mr. Wharton and 
Dr. Rae criticise my letter of the 13th on right-sidedness. ^ In 
writing that letter I had no intention of starting a new subject, 
but only to remove one source of confusion from the subject of 
bias in walking. But since the subject is started, I will say a 
few words in reply. 

Neither Mr. Wharton"nor Dr. Rae seem to be perfectly nor- 
mally constituted. Dr. Rae is left-handed, indeed left-sided, by 
inheritance (1 suppose), and right-handed in some things by 
education. In his case, therefore, the phenomena are more com- 
plicated, but there is nothing at all inconsistent with my view or 
at all different from what I would expect. 

Mr. Wharton is near-sighted ; his two eyes are of different 
focal length, and his left eye is much the stronger. And yet “ by 
unconscious preference ” he uses the right eye for the microscope or 
telescope. Is it possible to have a stronger confirmation of my 
view ? 

But he says that if right-sidedness has its cause in the brain, 
then, since I am right-handed, I ought to be left-^ed, for 
paralysis of the right side is attended with blindness of the left 
eye, and vice vet'sii. Is this true in all cases ? If Mr. Wharton 
would prove it, physiology would owe him a deep debt. We all 
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know the complex and therefore delusive and often apparently 
contradictory character of the phenomena resulting from lesions 
of the brain, but 1 think the weight of experimental evidence 
(and surely this is more reliable than pathological) is the 
other way. Experiments on pigeons and dogs (** Dalton's 
Physiolo^,” 430 and 454) seem to show that lesions 
of the brain affect the opposite eye as well as the opposite 
side of the body. Anatomical structure also would lead 
ns to expect this, for the fibres of the optic tracts cross over 
in the chiasma, in birds completely, and m mammals largely. 
But even if it were otherwise, I do not see that the question is 
materially affected. If right-sidedness is inherited, there must be, 
or must have been, some advantage in it; and there is no 
reason why inheritance should not have affected different sides of 
the brain for hand and for eye, if such were necessary to bring 
about the result. 

Again, Mr. Wharton has the singular idea that because 
Eur^sans, who are a right-handed people, write from left to 
right, therefore Eastern nations who write from right to left must 
be left-handed ! Obviously this does not follow. Many right- 
handed motions, such for example, as striking with a whip are 
from right to left, so that the contrary stroke, on account of its 
unfrequency, is called backhandid. 

Lastly, Mr. Wharton alludes to the rules of l)oxing. The left 
hand is used mostly for striking, and the right for guarding. ^ It 
would be well if some one acquainted with the subject would give 
us its history. My impression is that the present practice is 
comparatively recent, perhaps forty to fifty years old, and that 
forpierly the right hand was used mostly tor striking, and the 
left for guarding. I think, further, that even now thelcft is used 
more for feints and lighter blows, while the right is reserved for 
favourable opportunities to plant decisive blows. 

Berkeley, Cal., April 23 Joseph Le Conte 


Dark Transit of Jupiter’s First Satellite 

On May 18, at 8h., on observing Jupiter with my 10-inch 
reflector, p. 252, I saw three very dark spots — one near the 
planet’s centre, and two others not far advanced upon the east 
limb. These I took to be the shadows of satellites, and on 
reference found that the shadows of Satellites I. and II. were 
redly upon the planet ; also Satellite I. itself. The latter was 
evidently the spot near the centre of the disk, and it appeared 
almost equally as black as the shadow. The satellite was 
situated close to the equatorial white spot, and in point of fact 
was projected upon the north-east borders of that object. The 
latter was estimated on the central meridian at 8h. 5m., so that 
its longitude, computed on the diurnal rate of 878"'46 ( = rota- 
tion of ph. 50m. 7 ’428.), was 94® *3. 

When near mid-transit. Satellite I., as regards its visible 
aspect, could hardly have l^een distinguished from its shadow, 
and I believe the very dark appearance of the satellite on this 
occasion to have been somewhat exceptional ; for though I have 
observed a considerable number of its transits, I never saw it 
nearly so dark before. W. F. Denning 

Bristol, May 19 


The Remarkable Sunsets 

A COPY of Nature (vol. xxix. p. 149) just received here 
contains an article on “Remarkable Sunsets” which were seen 
in all parts of the world during the latter days of November and 
the early days of December. It may interest your readers to 
know that precisely similar sunsets to those descrilied in the 
paper referred to above occurred here for several days in De- 
cember. 'Fhe “ rosy pink after-glow ” immediately succeeded 
the sunset, ^d lasted from ten to fifteen minutes. The pheno- 
menon considerably scared the Chinese, who feared it portended 
some evil to the Emperor. The winter has lieen remarkably 
mild and dry ; the first fall of snow, a very heavy one, took 
place on March i. This region is volcanic ; we have occasional 
shocks of earthquake. Arthur Sowerhy 

T’ai Ynen Fu,rShansi, North China, March 5 


“Notes on Earthworms” 

Referring to Mr. Hughes’ communication to Nature of 
P* 57 » I myself to-day saw a small worm pursued by a 
black insect, also evidently the larva of one of the Carabidae. I 
was attracted by observing the worm emerge from the ground 


and huny quickly away. When about five inches from its 
burrow the larva came out of the same burrow, and briskly fol- 
lowed in a zigzag course, until it overtook its prey, which it then 
seized near the tail end and dragged under some loose earth. 
No doubt the worm had been pursued underground, and was 
endeavouring to make its escape. E. A. Swan 

224, Camberwell New Road, May 17 


The Recent Earthquake 

In p, 57 of the last number of Nature notice is taken of the' 
lack of observation on the late earthquake in Central Kent, 
Surrey, or Sussex. In Tonbridge wc have known of three in- 
stances in which it was certainly felt. On the morning of 
April 22 a lady in bed in a room on the first floor felt a push 
from the foot of the bed so strong that she asked her little girl, ; 
who was in the room, why she was shaking it so, which of course • 
the child denied — the bedstead being of iron and too heavy for 
her to have moved ; the vallance at the head of the bed swayed 
to and fro. The second instance we heard of was an Indian 
officer, who felt it, while standing leaning against his mantelT 
piece, directed about from north-north-east to south-south-west. = 
The third instance was an invalid Lady in bed on the first floor. 

M. I. Flare 

22, Hadlow Road, Tonbridge, Kent, May 19 


Animal Intelligence 

One night a loud knock was heard at the back door, and as 
the door could not be reached by any one outside the house ex- 
cept by getting over the garden wall, some alarm was caused. 
On the knock being impatiently rc^ieated, the door was opened, 
and the cat (“Mrs. Muffins”) walked in with great dignity. 
Since then she has never failed to make known her presence in 
the same way, always waiting after the first knock. Some weeks 
elapsed liefore it was ascertained how the knocking was pro- 
duced, but at length it was discovered that a slip of word wnich 
runs down the sicle of the door was loose at the bottom ; this 
slip she pulls out with her paw, and then allows it to rebound. 
She is a very affectionate mother. Some time ago her mistress, 
by accident, hurt her kitten. “Mrs. Muffins” walked up to 
her and gave her two or three sharp slaps on the dress. To-day 
the same thing has occurred ; but on this occasion, as the servant 
was the offender, “Mrs. Muffins ” followed her into the kitchen 
to chastise her. I may also aiid that she has shown great intelli- 
gence in making her wants known to her friends. 

E. A. Lonergan 
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AGRICULTURE IN THE UNITED STATES^ 

may learn many a good lesson by observing the 
admirable manner in which the various Boards of 
Agriculture discharge their duties in the United States. 
With a sound discretion the mutual influences of geology 
and agricultural practice are prudently considered in 
association with the investigations of the chemist and 
the records of the Census Office. In these respects the 
various States are greatly in advance of anything pro- 
vided in the United Kingdom. We have our Geological 
Survey most carefully conducted, and the maps showing 
the solid geology of the country are excellent. In addi- 
tion to these we have another scries of geological maps 
showing the drifts covering up these rocks, but at this 
point we cease to follow the example set us in the United 
States. Aided as each individual State is by a series of 
experts, such as the State Botanist, the State Geologist, 
the State Entomologist, the State Chemist, and similar 
officials, we thereby find most valuable help rendered to 
the agriculture of the country. This assistance is rw- 
dered more effective by reason of the concerted action by 
which it is so generally characterised. Each scientist 
views any given subject from his own special st^dpoint, 
and the great advantage of concerted action is the more 
mellowed judgment which is thereby secured. 

In the Report before us we have one of those happy 
blendings of science and practice which is so well calcu- 

» ** Geological Survey of Alabama, embnicing an Account of 
taral Features of the State." By Eugene Allen Smith, Ph.D., Stale Geolf gist. 
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.lated to benefit the district dealt with, and which, instead 
of inwdting the practical man, gives him information 
which he gladly utilises. The Report commences with a 
^gpeneiwl discussion upon the composition, mode of forma- 
tioiii and the properties of soils, and the changes pro* 
duccd by cultivation. In the second section, soil in its 
relation to vegetation is somewhat elaborately dealt with. 
In the third section, soil in its relations to animal life is 
very completely presented to the reader^s attention. The 
question of the absorptive powers of soils is ably dealt 
wth. As to the cause, opinions vary, but closer study 
of the phenomena of absorption have led back to the 
, pretty general acceptance of the explanation orimnally 
ofihrM by Way, which, as expressed by Mayer C Agri- 
Jhvkur Chemie'), is as follows: — *We find in the soil 
easily decomposable double silicates, the exact com- 
position of which is unessential, which, along with 
aliunma, always contain some other base, an alkali or an 
(alkaline earth, or even several of these bases at the same 
time. These silicates have the property, under certain 
conditions, of exchanging their accessory ingredients (not 
the alumina). The artificial silicate of Way had the 
composition of a zeolite, and it remained only to ex- 
periment with naturally occurring zeolites, which was 
done by Eichhorn, Mulder, and others, with the result 
of showing . . . that they ali possess the power of ex- 
changing a portion of their original content of lime or 
soda for an equivalent of potash or ammonia ; in other 
words, of absorbing the latter bases. . . . According to 
. . . while the fertility of soil does not depend 
eafclusively upon these zeolites, yet its chemical activity 
Is altogether determined thereby.’* These comments are 
the more noteworthy because there has been a tendency 
amongst some chemists to undervalue the importance of 
Way's discovery, but the testimony of practice is too 
strong for it to be altogether ignored. 

An exceedingly important connection is shown between 
the production of cotton and the systems of management 
pursued in Alabama. Speaking of the Great Cotton Belt 
of Alabama, the Report points out that the soils upon this 
beh have been largely exhausted by improvident culture, 
cotton being planted year after year upon the same soils, 
without any attempt being made to maintain the fertility 
by the use of manures. In other parts of the State where 
cotton is produced a selection is generally made of the 
better soils, rotation of crops is more generally practised, 
and in some sections fertilisers are in more general use. 
Tliis is largely occasioned by the relative proportions of 
the population and the capital they have at their 
command. 

“ The system of credits in the large cotton-producing 
regions prevails to such an extent that the whole cotton 
crop is usually mortgaged before it is gathered, and when 
we consider that the prices charged for provisions are at 
least 50 per cent, higher than regular market rates, . . . 
ft will need very little calculation to show that the labourer 
will have the chances too greatly against him, even to be 
-out of debt to his merchants, when he relies solely upon 
this crop to provide the money, and the exorbitant interest 
the money advanced is not likely to be lessened so 
long as the merchants* risks continue to be as great as 
they are. Where the blacks are in excess of the whites 
•tiiere are the originally most fertile lands of the State. 
Tht natural advantages of the soils are, however, more 
than counterbalanced by the bad system prevailing in 
such sections, viz. large farms rented out in patches to 
Isbourers, who are too poor and too much in debt to 
merchants to have any interest in keeping up the fer- 
tility of the soil, or rather they lack the ability to keep it 
Up, with the natural consequence of its rapid exhaustion 
and a product per acre on the best lands in the State 
Itswer than that which is realised from the very poorest. 
Where the two races are in nearly equal proportions . . . 
dmre is found the system of small farms, worked gene- 


rally by the owners, a consequently better cultivation, a 
more general use of commercial fertilisers, a correspond- 
ing high product per acre, and a partial maintenance of 
the fertility of the soils.’* 

The entire Report is literally crowded with interesting 
and most important details, such as skilled experts are 
likely to formulate for the guidance of higher officials and 
for the assistance of those engaged in the cultivation of 
the land. The well-organised system existing in the 
United States, whereby the causes of failure and suc- 
cess are rendered prominent, is doing great service to 
that country, for they clearly recognise the truth that the 
advancement of agriculture is a national duty, be^rause 
just in proportion as additional wealth is thus created 
within the States, so do the people generally participate 
in the advantages thus secured. 


/?//?/; SKELETONS^ 

'T^HE author of this important work, shortly after his 
^ return from his explorations in New Guinea 
and the Moluccas, was appointed Direetjor of the 
Royal Zoological Museum at Dresden, and under his 
care the last-named museum is fast becoming one 
of the leading institutions in Germany. During his 
travels in the East Dr. Meyer appears to have amassed 
a considerable amount of material for his projected 
work on the skeletons of birds, and now that five parts 
of the Abbildungen *’ have appeared, we think it well 
to draw the attention of English naturalists to it, as 
it will undoubtedly prove to be one of the most interest- 
ing osteological works yet attempted. The skeletons are 
all contained in the Dresden Museum, and Dr, Meyer 
proposes to carry on the work until his material becomes 
exhausted ; but we trust that all ornithologists who can 
aid the author in his excellent enterprise will not fail to 
do so. 

The works on the osteology of birds are not numerous, 
and this important portion of ornithological study has 
been too much neglected and systematically overlooked. 
The chief English work has been the “ Osteologia 
Avium ** of the late Mr. Eyton, and there are. of course, 
Prof. Owen’s well-known memoirs on the Dinornis and 
its allies, on the Great Auk, and a few scattered repre- 
sentations of skeletons here and there. France can boast 
of Prof. Milne* Edwards's splendid volumes on fossil birds 
in comparison with recent forms, as well as the fine series 
of illustrations in the Histoire Naturelle de Madagas- 
car” of M. Grandidier. In Germany Prof. Selencka, of 
Erlangen, commenced, in lironn’s Classen und Ord- 
nungen,” a systematic treatise on the osteology of birds, 
but unfortunately he discontinued this useful work after 
the issue of a few parts. Dr. Meyer’s labours therefore 
deserve the acknowledgment of all scientific men as 
being an attempt to fill up a gap in our knowledge of 
birds. There are probably eleven thousand species of 
birds described up to the present time, but the osteologi- 
cal characters of only a very small proportion of them 
have been noticed, and a very inconsiderable number of 
the three thousand genera have been illustrated. As Dr. 
Meyer only fi^fures those species which have not been 
before represented, each illustration represents a new feet 
for science, and we trust that he will be able to continue 
to add to the already rich materials at his command, and 
bring to a successful conclusion the important task which 
he has set himself. 

Dr. Meyer docs not avail himself of the usual mode of 
illustration by lithography, but has had all the skeletons 
photographed from nature, and then reproduced by 

> *' Abbildungcn von Vogel-Skeletten hcisiiagchen mlt UnterKttttsanv 
^neraldoroction der konifl, Samakmgeo fQr KniMt nnd Witcaansduift in 
Dresden.*' Von Dr. A. B. Meyer. Parts 1 to 5. PP< x to 40^ Platen 1 to 50. 
(Dresden : Published by the Author, x87S^i883.} 
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phototype. . This process does not fade as a photo^ph 
IS liable to do, but has the consistency of print with the 
appearance of a steel engraving. By an ingenious method 
adopted by the author only one side of the bird’s skeleton 
is given in the plate, and thus the confusion which is 
often seen in osteological illustrations from the appear- 
ance of the opposite side of the skeleton in the picture is 
obviated. The plates, which have been executed in 
Dresden at Mr. Wilhelm Hoffmann’s Art Institute, de- 
serve great credit for their execution. The letterpress 
which accompanies the figures gives the distinguishing 
characters of the skeletons with their principal measure- 
ments. 

It is proposed to issue at least two parts in the course 
of every year, each part to contain ten plates. Out of 
the number hitherto published we find illustrations of 
seventeen Parrots belonging to fourteen genera, amongst j 
them being the rare Dasyptilus pesqueti from New 
Guinea, the smallest known Parrot, Nasiterna pygma*a^ ! 
as well as the largest one, Microgiossm aterrimas^ both of 
which are from New Guinea, Nestor uieridionaiis and 1 
Stringops hahroptiius from New Zealand, besides illustni- ! 
tions of members of the following genera A <:/rv/2^.r, 1 
Cacaiua, Cyclopsiita^ Lorieu/us, Iru/iog/cssus, Charmo- 
syna^ Brotogerys^ I'anygtuif/ius, and Bos. Of Birds of 
Paradise ihustrations are given of Cicinnurus regius. Para- 
disea minor^ Manucodia chaiybeata with its twisted 
windpipe, along with those of its allies. Other Birds of | 
Paradise are promised by Dr. Meyer. Among the 
Pigeons are figured species of Carpophaga^ Otidiphaps^ 
CBdirhiuus and Piilopus^ side by side with skeletons and 
skulls of- some of the domestic races. Of Kingfishers 
figures of the skeletons of the genera Cittura^ Tanysipicra^ 
and Bauromarptis are furnished, and among others we ! 
find illustrations of such interesting genera as the follow- | 
\n%\’-PelenopideSy Meropogou^ Collocalia^ Heteralocha^ 
Rallina^ Setssirostnan^ Sireptocitta^ OHolus^ Dicrarus, | 
Lepidogrammus^ &c. I 

We mi st draw the special attention of our readers to | 
the skeleton of a species of Notornis from New Zealand, j 
which Dr. Mc)erh€is figured in Plates 34 to 37. This ! 
skeleton was procured along with the skin of the bird in j 
South Island, N.Z., in the year 1879, and has found its 
way to the Dresden Museum. Complete figures of the | 
osteology of this interesting genus are here given for the * 
first time. Our national collection contains two skins of | 
Notornis, but no skeleton, only some fossil remains from 
the North Island having been described and figured in 
the year 1848 by Prof. Owen. From a comparison of 
the latter with the skeleton now in the Dresden Museum, . 
Dr. Meyer has been induced to consider that the North 1 
Island species is distinct from that inhabiting the South 
Island, and as the name of Notornis mantelli was given 
by Owen to the former bird, the specimen in the British 
Museum which came from the South Island must bear 
the name of Notornis hockstetteri,2e& Dr. Meyer proposes 
to attach to it the name of the well-known New Zealand 
explorer, Prof, von Hochstetter of Vienna. 

A comparison is instituted by Dr, Meyer between the 
skeletons of different species of Porphyria and Ocydro- 
mus. Together with the skeleton of the Jungle-fowl 
{fiullus bankiva\ which Dr. Meyer himself brought from 
Sangi Island, north of Celebes, and different species of 
grouse (amongst them that of Tetrao medius), we find 
representations of the skeletons of several domesticated 
races of fowls. The importance of the characters pre- 
sented by the differences of the crania and other portions 
of the skeletons of domestic fowls and pigeons was long 
ago proved by Mr. Darwin, and as tMre were only 
certain port^s of the skeletons figured by him, the 
material which Dr. Meyer has collected with great esu-e 
offers to the student a better opportunity of going deeply 
into this subject. 

R. B. S. 


r//£ POTilTOMETREi^ AN INSTRUMENT 
FOR MEASURING THE TRANSPIRATION 
OF IVAI'ER By PLANTS 

I N view of the interest now attaching to recent advances 
in vegetable physiology, it seems not unlikely that a 
description of the instrument bearing the above name, 
lately published by Moll {Archives Nhrlandaises^ t. xviii.), 
will serve a useful puipose.^ The apparatus was designed 
to do away with certain sources of error in Sachs’s older 
form of the instrument, described in his “ Experimental- 
Physiologic ” — errors chiefly due to the continual alteration 
of pressure during the progress of the experiment. 

As shown in the diagram, the “ pot^tom6tre ” consists 
essentially of a glass tube, a d^ open at both ends, and 
blown out into a bulb near the lower end ; an aperture also 



exists on either side of the bulb at or about its equator. 
The two ends of the main tube are governed by the stop- 
cocks a and d, and the greater length of the tube is 
graduated. A perforated caoutchouc stopper is fitted into 
one aperture of the bulb e, and a tube, gh^ fits hermeti- 
cally to the other. This latter tube is dilated into a cup 
at h to receive the caoutchouc stopper, into which the end 
of the shoot to be experimented upon is properly fixed. 

The fixing of the shoot is effected by caoutchouc and 
wire or silk, as shown at /, and must be performed so tSmt 
the clean-cut end of the shoot is exactly at the level of a 
tube passing through the perforated stopper, of -flie 
bulb ; this is easily managed, and is provided for hy the 
bending of the tube gh. The tube /, passing horifeintally 
through the caoutchouc stopper is intended te wmit 
bubbles of air, and so equalise the presstire and «t the 
same time afford a means of measuring the rapidity of the 
absorption of water by the transpiring shoot. Tht§ tithe 

' EspecUny abo with reference to Mr. F. Darwin*i dcBcr'ptioa et 
own ingenious instrurtnt (see Nature, May P, p. 7). 
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(see Fig. 2,/) is a short piece of capillary glass tubing, to 
which is fixed, a thin sheath of copper, //, which slides on 
it, and supports a small plate of polished copper, in 
such a manner that the latter can be held vertically at a 
small distance from the inner opening of the tube, and so 
regulate the size of the bubble of air to be directed up- 
wards into the graduated tube a b. 

The apparatus is filled by placing the lower end of the 
main tube under water, closing the tubes / and i (with 
caoutchouc tubing and clips), and opening the stopcocks 
a and d. Water is then sucked in from and the whole 
apparatus carefully filled. The cocks are then turned, 
and the cut end of the shoot fixed into /, as stated : care 
must be taken that no air remains under the cut end at /, 
and the end of the shoot must be at the level k /. This 
done, the tube / may then be opened. 

The leaves of the shoot transpire water, which is re- 
placed through the stem at the cut end in i from the water 
in the apparatus. A bubble of air passes through the 
tube/ ana at once ascends into the graduated tube 
The descent of the water-level in this tube — w^hich may 
conveniently be graduated to measure cubic millimetres — 
enables the experimenter at once to read off the amount 
of' water employed in a given time. 

It is not necessary to dwell on obvious modifications 
of these essentials, nor to speak of the slight difficulties 
of manipulation (especially with the tube /). Of course 
the apparatus might be mounted in several w^ays ; and 
excellent results for demonstration in class could be ob- 
tained by arranging the whole on one of the pans of a 
sensitive balance. 11. M arshai.t. Wakd 

Ijotanical Laboratory, Owens College 

AUKOKAL A*/:SJiAA*t//£S /N JCELAND 

I N my last communication to Naturk on the aurora 
borealis in Iceland (vol. xxix. p. 537), I mentioned 
that the unusually adverse state of the weather had frus- 
trated my plan of erecting one of the ** utstrdmnings 
apparatus invented by Prof. Lemstrdm for the production 
of the artificial aurora borealis (see Nature, vol. xxvii. 
p. 389) on Mount Esja, 2500 feet in height, and about tw'o 
geographical miles north-east from Reykjavik, 

The greatest part of February passea too without show- 
ing any improvement, and the prospects of getting the 
apparatus in w'orking order on the mountain whilst the 
Arctic night still reigned became smaller and smaller. 
Although I regretted this, the study of the aurora which 1 
had observed during the w inter had, as indicated in my 
last communication, gradually convinced me that such an 
apparatus, even at a great height above the level of the 
earth, w^ould, at all events in this part of Iceland, give but 
a negative result. 

In spite of the favourable position of the island, the 
electrical forces, for which the aurora borealis is a visible 
indicator, appear to possess exceedingly little energy and 
intensity here, w'hich has particularly been the case during 
the past few months. In consequence I came to the con- 
clusion that should even all my arrangements be carried 
out to perfection there was little prospect of producing 
^e “ artificial ” aurora borealis here. 

On Februarj' 22, however, a change in the w'eather set 
in, and we had a few lovely days wdth a clear sky, no 
wind, and a pleasant temperature. Now% if ever, the time 
had come for realising my plan ; and as the weather held 
for three entire days 1 fixed the departure for noon of 
the 25th. 

I was fortunate enough to be able to make the journey 
in pleasant company, two of the burghers of the town 
and two Englishmen engaged at some sulphur mines in 
•the vicinity volunteering to accompany me to the top of 
the mountain. We started at about 10 a.m. in a large 
sailing boat, with the poles, wires, and the rest of the 
apparatus. 


In about three hours we landed at the foot of Esja, 
and took up our quarters in the farm Mogilsau, from 
w'hencc I despatched the crew in every direction to call 
up all able-bodied men to assist in bringing the materials 
up to the top. Already the same afternoon 1 had ten of 
the poles carried up to a height of about 1 500 feet 

The next morning broke clear and fine, promising a 
day as fine as the previous one. I had then sixteen men 
at my disposal. They began work at 6 a.m., carrying the 
heavy things up the mountain, and at 9 the last were 
taken out of the boat, and w'e all followed upwards. 

We ascended from the southern side of the mountain 
about two miles in length. Only now and then we found 
snow, otherwise the ground consisted of sand and gravel 
mixed with boulders. The incline is not very great at first, 
but at times hills and ridges are encountered which tax the 
muscles and the lungs severely enough. However, the 
first 2000 feet of the road were not difficult or dangerous ; 
in fact the only part which could be called so were the last 
500 to 600 feet. Here the mountain rises abruptly 
(Esja is formed in terraces), and was covered with a thin 
layer of snow having a dangerous ice-coating. It was 
impossible to proceed here without first having hewn 
steps in the icc. 

At 11.20 we mounted the crest of Esja. The moun- 
tain stretched snowy-white to all sides as level as a 
floor. It brought to my mind my ascent of the North 
Cape last summer. There was a slight breeze blowing 
which made the air feel chilly. The thermometer showed 
in the sun at i p.m. - i *2^, at 2 - o’2°, and at 3, in the 
shade, - 3*2® Cels. 

Every hand now became busy with erecting the 
apparatus, 'rhe layer of snow on the surface of the 
mountain was not thick enough to support the poles, and 
as the ground was frozen hard, they were— thirty-one in 
number— raised in cairns of large boulders, of which there 
were great quantities on the edge of the plateau. The 
poles being raised, the copper wires, along which there 
were fixed more than a thousand fine points, were sus- 
pended over the insulators on their tops. The wires were 
850 feet in length, and the poles were erected in such a 
manner that square spiral slings were formed, having a 
distance of 6 feet from each other. The total surface area 
of the utstrdmnings ” apparatus is therefore 4100 square 
feet. 

The work of erecting the apparatus occupied about four 
hours, and from the four barometrical observations I 
had an opportunity of making during the time — in con- 
junction with those which were, at my request, simul- 
taneously, and with a similar instrument, effected at 
Reykjavik — 1 have fixed the height at which the appa- 
ratus stands at 2616 feet. 

At 3.30 the descent began. The first part of this was 
far more risky than the ascent, as the steps cut became 
worn down and new ones had to be made. Simultaneously 
a ver>' strong copper wire, carefully insulated by layers of 
canvas and indiarubber — the insulation being 6 mm. in 
diameter — was brought down the mountain by the shortest 
road, as far as it reached. 

The next morning welcomed us w'ith wind and heavy 
clouds, with a rapidly-falling barometer. The remaining 
poles were now brought up the mountain, and the bare 
telegraph wire, 3200 feet in length, carried to the spot 
where the insulated conductor ended. Both wires were 
connected in the most careful and exact manner, and the 
bare wire laid down as an ordinary telegraph wire on 
poles with insulators as far as it went. 1 had expected 
from its great length that it would reach down to the foot 
of the mountain, but it did not ; it onl^ reached to a 
height of 714 feet. When the wires in increasing rain 
and wind were laid out, I connected the end with two 
zinc disks one of which was placed in a small waterfall 
with heavy stones on it, and the other buried in the earth. 
When, fins^y, I had by means of a telephone and a 
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vanic element, conclusively ascertained that the conductor 
was in perfect working order right up to the top of the 
mountaun, we began the descent and the return journey 
as rapidly as possible. We had no other choice, as the 
storm and rain which ever)' moment increased precluded 
ever)^ possibility of doing more at that time. I had, how- 
ever, some consolation in what already was done, my 
apparatus standing 1900 feet above the disks. 

I left all the instruments to be used in connection with 
the experiments at Mogilsau in hopes that the weather 
would soon improve and allow me to return. The journey 
to Reykjavik was performed in a downpour of rain and a 
great storm. 

As I had anticipated, the “ utstromnings apparatus has 
up to the present shown no signs of life whatever. I can see 
it plainly with a good telescope from my residence, and 
thus ascertain that it is in perfect order. In addition, I 
have just received a message from Mogilsau, informing me 
that the lower part is in perfect order too. Still during 
the few favourable nights we have as yet experienced not 
the slightest luminosity has appeared above the point in 
question. 

If this be a negative result, it is a result, nevertheless, 
of considerable scientific interest. 

The aurora borealis here has during the last few months 
been far more distinct in its appearance than during the 
first half of the winter. There is certainly, when the sky 
is sufficiently free from clouds, here and there a faint 
indication that the phenomenon does still exist, but such 
signs of life are very weak and limited. 

I have at present no knowledge whether the aurora 
borealis has displayed less activity in other ouarters of 
the globe during the winter than is generally the case, as 
letters take a long time from and to this island, but the 
Reykjavik people contend that the phenomenon displays 
usually far more energy and intensity than has been the 
case this winter. I am at present inquiring in various 
parts of the island whether the absence of the aurora 
borealis this winter has been noticed as generally remark- 
able, or its appearance is the usual one in Iceland. 

In my last communication to Natukk 1 intended to 
have mentioned that I was curious to know what the 
effect would be of a sufficiently strong aurora covering the 
moon^s disk. During the winter 1 have had several 
opportunities of observing aurora’ projecting over the disk 
of the moon when full, but nothing more unusual is seen 
than the light of the aurora borealis disappearing within a 
radius of y to 10® around the moon. But in the appear- 
ance of the latter there is no difference. 

Reykjavik, March S(n*Hi's TkOxMHoi/r 

A CARNIVOROUS PLANT PREYING ON 
VERTEBRA TA 

A N interesting discovery has been made during the last 
week by Mr. G. E. Simms, son of a well-known 
tradesman of Oxford. It is that the bladder-traps of 
Utricularia vulje;arts are capable of catching newly- 
hatched fish and killing them. Mr. Simms brought to 
me for examination a specimen of Utricularia in a glass 
vessel, in which were numerous young roach newly 
hatched from a mass of spawn lying at the bottom. 
Numbers of these young fish were seen dead, held fast in 
the jaw^s of the bladder-traps of the plant. I had never 
seen Utricularia before, ana am indebted to my colleague 
Prof. Burden Sanderson for the identification of the plant 
and a reference to Cohn’s researches on it. Mr. Simms 
supplied me with a fresh specimen of Utricularia in a 
vessel with fresh young fish and spawn, and in about six 
hours more than a dozen of the fish were found entrapped. 
Most are caught by the head, and when this is the case 
the head is usually pushed as far into the bladder as 
P^^ible till the snout touches its hinder wall. The two 
dark black eyes of the fish then show out conspicuously 


through the wall of the bladder. Rarely a specimen is 
seen caught only by the tip of the snout. By no means a 
few of the fish are, however, captured by the tail, which is 
swallowed, so to speak, to a greater or less distance, and 
I ha\'e one specimen in whi^ the fish is caught by the 
yelk sac. Three or four instances were observed in which 
a fish had its head swallowed by one bladder-trap, and 
its tail by another adjacent one, the body of the fish 
forming a connecting bar between the two bladders. 

I have not been able to see a fish in the actual process 
of being trapped, nor to find one recently caught, and 
showing by motion of the fore part of its body signs of 
life. All those trapped were found already dead, but I 
have had no opportunity of prolonged observation, and 
it will be remembered that Mr. Darwin, in his account of 
the trapping of Crustacea, worms, &c., by Utricularia, 
states that he was not able to observe the actual occurrence 
of the trapping of an animal, although Mrs. Treat of New 
Jersey often did sp. I think it probable that the fact 
described by Mr. Darwin, and which is easily verified, that 
the longer of the two pairs of projections composing the 
quadrifid processes by which the bladders of Utricularia 
are lined ‘‘project obliquely inwards and towards the 
posterior end of the bladder,” has something to do with 
mechanism by which the small fish become so deeply 
swallowed so to speak. The oblique processes, set all 
towards the hinder end of the bladder, look as if they 
must act together with the spring valves of the mouth 
of the bladder in utilising each fresh struggle of the 
captive for the purpose of pushing it further and further 
inwards. On cutting open longitudinally some of the 
bladders containing the heads and foreparts of the bodies 
of fish, and examining their contents, I found the tissues 
of the fish in a more or less slimy deliquescent condition, no 
doubt from decomposition, for Mr, Darwin failed to detect 
any digestive process in Utricularia. The quadrifid pro- 
cesses were bathed in the slimy semi-fluid animal substance, 
and the processes themselves appeared to contain abun- 
dance of fine granular matter, possibly the result of 
absorption, but the large quantity of surrounding anima) 
matter present rendered the observation uncertain. TOe 
usual swarms of Infusoria were present in the decom- 
posing matter. 

Specimens of the Utricularia with the little fish fast in 
the bladder-trap, and .^heir heads or tails hanging out, can 
be well preserved in spirits, and show the conditions 
well, notwithstanding that the plant becomes colourless, 
and there is no longer the marked contrast between the 
glistening white dead fish and the green bladders, which 
in the fresh condition renders the combination of the trap 
and prey conspicuous. 

Mr. Simms, by whose permission I write this, intends 
shortly to publish an account of his observations himself. 

I have advised him to endeavour to prepare spirit speci- 
mens of Utricularia plants with numerous trapped fish 
in siiti for sale to those intciestcd in the matter who may 
care to apply for them. His address is 37, Broad Street, 
Oxford. H. N. M0.SELEY 


NOTES 

M. Pasteur read to the Academy of Sciences on Monday on 
account of his experiments on rabies. He maintains that he has 
twenty dogs which he has rendered insusceptible to the disca^ 
and which, with twenty ordinary dogs, he is prepared to have 
bitten by a number of dogs in a rabid state. A Commission has 
been appointed by the French Government to test M, Ptrteur'i 
conclusions, the immense importance of which, if established, 
must be evident to every one. Eminent physiologists mainttlD, 
however, that M. Pasteur is far from having proved his posidoa, 
and that it would be rash to give any positive opinion upon the 
subject until the experiment which he suggests has been made. We 
await the full reix^rt of M. Pasteur’s paper before saying more upon 
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it* Tbeibllowiiig are the members of the GovemmcDt Commission : 

Bedardi the Dean of the Paris Faculty ; M. Paul Bert, Pro- 
feaior of General Physiology at the Faculty of Sciences ; M. Itouley, 
Professor of Comparative Pathology at the Museum of Natural 
History; Dr, Villemin, Professor of Clinical Surgery at the 
Military Pharmacy ; Dr. Vulpian, Professor of Comparative and 
Experimental Pathology at the Paris Faculty of Medicine ; and 
• M, Tisserand, Director of the Agricultural Department. 

Prof. Huxley has undertaken to be President of the Marine 
Biological Association. It is stated that Plymouth will probably 
be selected as the site of the first laboratory and experimental 
itadon erected by the Association. 'I'he Duke of Argyll, the 
Duke of Sutherland, and Dr. Gwyn Jeffreys, F’.K.S., have given 
their names as vice-presidents. Mr. Chamberlain has joined 
the Association, and subscribed twenty guineas towards building 
the sea-coast laboratory. Mr. I'homasson, M.T*. for Bolton, has 
subscribed loo/. * 

We understand that the Scottish I^'ishcry Board have obtained 
sttfiSdent funds to enable Prof. McIntosh to carry on a number 
of important preliminary inquiries at St. Andrew’s as to the pos- 
sibility of increasing by artificial means the supply of flat-fish, 
and also as to the spawning habits and life-history of food fishes 
in general. This work is in tlic meantime being carried on in a 
temporary building which for some time served as a hospital. It 
is hoped, however, that when tlie im])ortiince of the work and 
the many advantages which St. Andrew’s offers for a marine 
station are recognised, that both in the interest of science and 
by way of develojnng further the great fishing industry, a well- 
equipped lal>oratory and hatching station will lie provided. Dr. 
McIntosh has already succeeded in hatching from artificially 
fertilised eggs the flounder, whiting, haddock, and cod, and in 
determining the nature of the eggs of the gurnard and other fish. 
Prof. Hubrecht of Utrecht is exjiectcd to work at the St. 
Andrew’s Marine Station during the autumn. 

The Davis Lecture.s iijiori zookjgicol subjects will be given in 
the lecture-room in the Zoological Society’s (Jardens, Regent’s 
Park, on Thursdays, at 5 p.m,, commencing J unc 5, as follows: — 
June 5, Man, zoologically considered, by J’rof. Flower, LL.I)., 
F.R,S. ; June 12, Hands and feet, by Prof. Mivart, F.R.S. ; 
June 19, Instinct, by G. J. Romanes, I.L.D., F.R.S. ; June 26, 
Hedgehogs, moles, and shrews, by Prof. Parker, F.R.S. ; July 3, 
Dogs, ancient and modern, by J. K. llarling, h'.L,S. ; July 10, 
Birds’ nests, by Henry Seebohm, F.R.S. ; |uly 17, Reptiles, by 
P. L. Sclater, F.R.S. 

The Municipal Council of Paris has, at the instigation of the 
Soci^t^ d’ Anthropologic, given its sanction to the i)rojecled 
erection of a monument to P.nul Broca. 'I'he sjiot chosen is a 
triangular plot of ground on the Boulevard Saint-Germain, im- 
mediately opposite the entrance gate <if the now wing of the 
]&woie d« M<idecinc. A Commission has been appointed to 
decide upon the terms and conditions to be observed by those 
who desire to enter into the c(»mpetilion shortly to be opened for 
the honour of executing the work. 

The eighth meeting of the French National Congress of Gco- 
gr^Aty will open on August 8 at Toulouse, where the local 
Geographical Society is organising an international exhibition, 
to be held from June 1 to August 15. 

In reference to his ** Prize Records of Family Faculties ” Mr. 
F. Galton writes to the Times:---** Permit me, as the last day for 
s endin g in the records has just gone by, to send you a brief estimate 
of the value of the response to my offer, so far as a very hasty in- 
spection warrants. This value has far exceeded my expectations. 
Ikaye received very little trash, and upwards of 150 good records 
of different famUies. Many of these are admirably drawn up ; 
concise, full of information, and offering numerous opportunities 
of terificatlon. As each of these, returns refers to fourteen direct 
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ancestors of the children of the family, and to many of the 
brothers and sisters of each of tjiem, the mass of anthropological 
material may be inferred. It certainly refers to more than $000 
persons, and as the data are all entered in my bound tabular 
forms, the records form a long row of thin quarto volumes, seve- 
rally labelled, and easily accessible. It is a unique anthropo- 
logical collection. The writers are chiefly persons of the upper 
and middle classes of society ; they are male and female in nearly 
equal proportions, ami the two sexes write equally well, so far as 
I can thus far judge. The letters tliat accompanied the records 
are full and friendly, expressing a trust that I can assure them 
will not be misplaced of my treating the information as strictly 
confidential. In many cases they express the great interest that 
the inquiry into their own family history has been to them. 
Permit me to add that I dt) not think it possible to determine the 
prizes in much less than two months, and that besides publishing 
the awards I projiose to send a coj)y of them to the private 
address of every Kul)stantial competitor.” 

No. 16 of the Bibliographical Contributions of the Library of 
Harvard University consists of a classified index to the maps in 
Petermann's Geoj:^aphische Mittheilungmy 1855' by Mr. 
Ridiard Bliss. 'I'lie index consists of 1340 entries, and has 
evidently been made with the greatest care. Mr. Bliss has done 
a work of great utility. 

In two papers entitled “l.e Ceneri dei Volcani di Giava 
supposta Causa dci Bagliori Crepuscolari,” and *‘L’lsola di 
Giava cd i Crcpuscoli del Novembrec Decemhre 1883,” recently 
published at Vicenza, Alvise fi. Mocenigo discusses the various 
theories ]nit forwartl to explain the late remarkable crepuscular 
lights that liave been observed in every part of the world. He 
thinks the phenomena should probably be attributed to extra- 
telluric, interplanetary, or cosmic conditions naturally recurring 
only at long intervals, and wliich may possibly have never before 
arisen since the appearance of man on the earth. 

'I'liE Mitchell l.il)rary at Glasgow still labours under that most 
s.'Uisfactory of difficulties* -wan I t>f room in which to carry on the 
amount of work it could otherwise do. Seldom has this want 
been more hcarily felt than here, where not one-tenth of its 
founder’s bequest of 70,000/. has yet been cxjjended, while an 
additional legacy of 11,500/., exceeding the entire expenditure 
in books hitherto, lies unused for sheer want of space to make 
available any such treasures as it would secure. 'I'he moderate 
increase of between 4 and 5 per cent, in its total issues of books 
is reasonably attributed to this limitation. Glasgow has not yet 
aiU)pted the Free Libraries Act, but the Corporation has placed 
the complete publications of the Patent Office at another library 
founded by Walter Stirling, a merchant of that city, in 1791- As 
a reference library this also is free, and a recent reorganisation 
has rcdueetl the subscrijuion to its. circulating department to 
lar. (id. a year, or half that where four members of a firm enter 
together. 'I'his arrangement has led to a large increase of 
readers at lK>th branches of this library, but that has not interfered 
with the use made of the Miteliell Library, and it is satisfactory to 
find in the Report of the latter a notice in large type referring aU 
perspns who wish to take liooks home to the moderate terms of 
the sister establishment. Still the subscribers to the latter ferm 
but a small fraction of the numbers who would be sure to avail 
themselves of rate-supported libraries in a great town like 
Glasgow, and the Mitchell Report strongly and wisely urges the 
adoption of the Act. 

Visitors to Canada during the forthcoming meeting of the 
British Association will find many useful hints and eonsideimhle 
practical guidance in Mr. T. Greenwood’s ** Tour in the United 
States and Canada.” Mr. Greenwood went oitt and beck In six 
weeks, and evidently made good use of his time. 

The demonstration by Dr. Herbert Carpenter of some points 
in the anatomy of Crinoids at the last meeting of the 
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Royal Microscopical Society was of great interest, and gave 
proiaiac that his forthcoaung Chailemgtr Report will be of high 
impoitaiice as a contribution to the morphology of these Echino' 
dermt. His exhibition of microscopic preparations of the system 
of cords which he and his father assert to be of a neiTous nature 
was supplemented by an interesting account by Dr. Carj^enter, 
C.B., of the observations and experiments which had led to the 
conviction as to their nervous natui-e, which is gradually being 
accepted by other investigators. 

M. Mascart, Professor at the College of France, will give a 
discourse at the Royal Institution on Friday evening, May 30, 
the subject being Sur les Couleurs.^’ 

We regret to learn of the death of Mr. Henry Baden Pritchard, 
whose name has been so long connected with the Photographic 
ATcwSt and with the photographic world in general. * 

A STRONG earthquake shock causing some damage was felt 
last week at Panderma and Krdek in the province of Uroussa, 
Asia Minor. T^o slight shocks, unattended by any damage, 
have occurred at Balikesri in the same province. 

At a meeting of the Governors of North Wales University, 
held last week at Bangor, Mr. Henry Rudolf Reichcl, M.A., 
Fellow of All Souls College, Oxford, was elected Principal of 
rhe College. 

That the railway should be tlie means of enriching the flora 
of a district seems strange. 'Phis has, however, been sliown to be 
the case in ArbrA parish, in the j^rovince of Melsinglaiid, Sweden. 
Thus, since the extension of the Great Northern main line into 
this province in 187S, no less, than seven new species of plants 
have immigrrated along the line. They are Galium moUugo^ 
Piantago lanceolata^ Kttphorhia helioscopia^ Dactylis ghmeratat 
Bunias orientalise Avena fatuay and an American importation, 
Rudbeckia hirta (L.). 'J'hat these must owe their introduction 
to the railway is clearly demonstrated by the fact that in sinte of 
the closest scrutiny these jflants have never before ])ccn found in 
this district, and that they arc even now confined to the railway 
embankment and its immediate vicinity. 'Phe four first-nametl 
have, in all probability, only come from the parishes south of 
ArbrA, but the Bunias orientalis ami Ai’ena fatua have no <loubl 
travelle<l along the line all the way from the province of Gesirik’ 
land, to whose flora they belong. I'hc last-named, Rudbeckia 
kirtay which hails from tlie ca>.lern jjarl of the Unitefl States, 
seems to follow in the track of the navvy in the whole of 
Northern Sweden. In the summer of 1880 it was seen some ten 
miles south of Bollnas station ; in 1882 it appeared for the first 
time at ArbrA, about twenty miles further up the railway line ; 
and last year it had travelled as far as Tori)s parish, in the 
province of Mcdelpad, ue, a distance in four years of about one 
degree. 

A C0KRKSt»0M>ENT Writes in reference to Prof. McKenny 
Hughes* article on earthworms, that the worst conse({ucncc of 
the sea going over the walls in the Somerset low grounds is that it 
kills the worms, thousands of which come to tlie surface and die 
in agony, and the farmers are very sensible of the evil done to 
the land for a long time afterwards. 

Messrs. Crosby Lockwood and Co. inform u.s that they 
will shortly publish “ A Treatise on Earthy and other Minerals 
and Minings” by D, C. Davies, F.G.S. The work, which is 
uniform with and forms a companion volume to the same 
author’s “Treatise on Metalliferous Minerals and Mining,” will 
be fully illustrated. The same publishers announce a work 
on an entirely new subject, viz. “ Stone-working Machinery, and 
the Rapid and Economical Conversion of Stone, with Hints on 
the Arrangement and Management of Stone-Works,” by M. 
Powis Bale, M.Insl.M.E,, A.M.Inst.C.E. Messrs. Crosby 




Lockwood and Co. also announce ** The Blowpipe in Chemistry, 
Mineralogy, and Geology,”. by Lieut. -Col. Ross. 

The additions to the Zoological Society’s Gardens during the 
past week include a Hodgson’s Partridge {Perdix hodgsoniic)y 
presented by Mr. W. Jamrach ; a Bonnet Monkey {^Maeacus 
radiatus), presented by Mr. A. King ; two Japanese Pheasants 
{Phasiamts v€rskolor)y two E^ptian Geese {.Chtnalopex agypt- 
iacal^y a White American Crane {Grus amcricana), thirteen Green 
Lizards {Laecrta 77ri(fis)y purchased ; two Common Vipers, pre- 
sented by Mr. W. H. IL Pain ; a Common Partridge {Perdix 
cititerM)y presented by Mr. R. Steele ; a Banded Ichncjumon 
{I/erpestes /asciaius\y presented by Master Adams ; twelve 
Variegated Sheldrakes {J'adopna varitgafa), four SoR-biBed 
Ducks {Hymmoltrmus malacorkynchus)y a Bernicle Goose 
niela lcucopsis)y an Argentine Tortoise {Testudo argentina)y pre- 
sented by Mr. Wm. Petty, 


OUR ASTRONOAfICAL COLUMN 

anew Comet ok Short 1 »eriod.— M. Schulhof of Paris 
has lately ascertaine< I that the observations of the third comet of 
1858 (a very limited number) are closely represented by an 
tical orbit with a period of al)out six years and a half. The 
cornel in question was discovered by Mr. 11 . P. Tuttle at the 
Observatory of Cambridge, Mass., on the evening of May z ; it 
was observed there until May 12, and likewise at Ann Arbor by 
the late Prof. Watson from May 9 until June i. Ki^ht observa- 
tions in all arc available for the osculation of the orbit, and upon 
these M. Schulhof bases four ])08itions, from which he deduces 
the fifllowing elements ; — 

Perihelion passage, 1858 May 2*96719 G.M.T. 

Longitude of perihelion 200 46 27*1 

,, ascending node 175 4 8*5 

Inclination ... *9 30 2*0 

Angle of eccentricity 4I 21 5*2 

Mean daily sidereal motion S36"*88x 

From these elements we find — 

Eccentricity 0*660676 Perihelion distance x‘1950 

Semi-axis major ... 3*5217 Revolution ... 6*609 years 

,, minor ... 2*6436 

M. .Schulhof finds (he limits for the mean daily motion 612'' and 
470"' eorrespondirtg to perituls of 5*80 and 7*55 years. 

With .such elements the comet must approach very near to the 
orlut of Jupiter, as is the case with nearly all the comets of the 
short-perii»d group; and with the most probable period (6*6 
years) would eonu- into close proximity to the ])lanet m 1879 and 
1880, It unforUmiitely happens that an endeavour to identify 
this comet with any one of the imperfectly observed comets of 
past limes, or with mi.ssing nebulous objects, has so far been 
fruitless, and hence much uncertainty remains as to the true 
length of the revolution, but M. Schulhof has prepared sweep- 
ing-cphemcridcs, of which a part is printed in No. 2590^ of the 
Astronomische NachHchten : it contains the sweeping-line for 
every fourth degree of the sun's true longitude from 40® to I04®. 
At the lime of discovery in 1858 the comet was a very faint 
object in the comet-seeker, and continuerl faint during the month 
that it was observed. To this circumstance and unfavourable- 
weather i.s attributed its not having been seen at Washington : it 
was not observed in Euro])e. Parabolic elements were «>»" 
putecl by Profs. Hall and Watwm, but no suspicion of periodicity 
could have arisen from the results of their calculations beyond 
what comparatively small inclination and direct motion might 
have suggested ; indeed we believe it is somewhere upon record 
that ProL Hall considered the tendency was father towards a 
hyperbolic orbit. M. Schulhof’s merit in drawing the attention 
of astronomers to the real nature of the comet’s path is so much 
the greater. i_ / 

Could reliance be placed upon the period given by tne few 
observations in our possession as the most j)n>bablc one, a ^eturo 
to perihelion might be expected in October next, but as air^oy 
remarked such period would have brought the comet into clow 
danet Jupiter in 1879" next pen- 

It be considerably affected thereby. J^urtber, 
that with perihelion passage in tht middle 


proximity to the t 
helion passage migr 
it is to be remarked 
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cl October would be little or no chance of recovering the 
comet, 

The ooilket’ft heliocentric equatorial-coordinates at perihelion 

W ... -1*1148 y ... -0*4305 z ... + 0*0018. 

If we combine these with the sun’s coordinates, X, Y, Z, in 
Nanutkal Almanac^ we readily obtain an idea as to the 
chucea of finding the comet, according to different assumed 
dates of arrival at perihelion. The most advantageous ^ndi- 
tkms are presented when this falls about the middle of April. If 
we assume April 11, the R.A, is found to be ao8°, N.P.D. 54®, 
and the intensity of light 11*05, which is four times greater than 
on the date of the comet’s discovery by Tuttle in 1858. As it 
was ^tlien extremely faint, its rediscoveiy may be a matter of 
diftcnlty. We have alr^y one Tuttle’s comet,” of short 
period, and it may pexhaps occur to astronomers that the third of 
1858 will be aptly named SchulhoJ's comets 


CHEMICAL NOTES 

PoTiLirziN has recently xvii. 276) made some interest- 

ingrobservations on the hydration and dehydration of cobalt 
chloride. He shows that, besides the already known hydrate 
CoCIg.SHjfl, there exist two hydrates, CoClg.aH.O and 
CoClf . H, 0 , the former being rose-red in colour, and the latter 
dark violet. When the dehydrated salt is heated to about loo®, 
it parts with water, which is again absorbed on cooling. When 
an aqueous solution of the ordinary hexhydrated salt is heated, 
or is mixed with a dehydrating agent, the colour changes from 
pink to blue or dark violet. Potilitzin shows that this change, 
which he proves to be due to partial decomposition of the hex- 
hydzated salt, may be brought about without raising temperature 
by the capillary action of unsized paper or a porous plate of 
stucco. 

Tollens has made experiments on the sugar-like substance 
obtained by the action of alkalies on an aqueous solution of 
formaldehyde. He oxidises methylic alcohol by air in presence 
of platinum foil at 54"-5S“, and distils; he then treats the 
crude distillate with baryta water, and so obtains a yellowish 
precipitate, which, when treed from barium, yields an amorphous 
syrup that reduces Fehling’s solution, and gives results on 
analysis approximating to the formula C^HioCa* This syrup is 
optically inactive, and does not undergo fermentation ; on treat- 
ment with sulphuric acid, it gives formic and lactic acids 
(Zamfw, VersueAs‘Siat,f xxix. 355). 

Kannonixow {B(r,t xvii. p. 157, abstracts) attempts to 
measure the refraction-equivalents of various metals by deducting 
the refraction-equivalents of salts of these metals with organic 
adds (determined with aqueous solutions of the salts) from the 
refracuon-equivalents of the acids themselves. So far as his 
results go, they appear to indicate that the refraction-equivalents 
vary periodically with variations in the atomic weights of the 
metels. 

MM. Nilson and Petterson have prepared pure beryllium 
chloride by heating the metal in perfectly dry hydrochloric acid 
gas, and have determined the density of the vapour of this com- 
poimd. Beryllium chloride can be volatilised without decom- 
position in an atmosphere of dry nitrogen or carbon dioxide, 
provided every trace of air is excluded. The density of the 
gaseous compound for the temperature-interval 686®- 812“ agrees 
with that calculated from the formula BeCIg (Be s 9*1). The 
question as to the value to be assigned to the atomic weight of 
beryllium, which has been so much discussed of late, appears to 
be now finely settled in favour of the number deduced by apply- 
ing the periodic law to the study of the properties of this metal 
axid its compounds {Ber. xvii. 987). 

Continuing the researches of Kramers, Prof. Mendel^eff has 
shown at a recent meeting of the Russian Chemical Society 
{faumaloi the Society, vol. xvi. fasc. 2) that the densities of 
solutions of salts increase together with the increase of their 
molecular weights. Thus if we take the series of salts HCl, 
LiCl, NaCl, KCl, . . . BaClj, SnCli, HgCl„ and FejCls, the 
molecular weights of which are respectively 36*5, 42*5, 58*5, 
7^*5, . . . 208, 259, 271, and 325, the densities of their solu- 
tions in 100 parts of water, at ly to 20®, are; 1*010, 1*014. 
1*023, • - • 1*098, 1*106, 1*128 (calculated), and 1*134. 

The denneies increase as the molecular weights increase ; but if 
we take, instead of the molecular weights, the weights of their 


equivalents, or those of the equivalents of metals, the regularity 
of increase disappears. Prof. Mendelccff adds that the above w 
true, not only with regard to chlorides, but also with regpi to 
the salts of bromine and iodine, and many others. Reserving to 
himself ‘ further to pursue his researches in this way. Prof. 
Mendel^eff points out the following relation ; — If the molecular 
weight of the dissolved body be Jf, and the solution be repre- 
sented by ssAf+ 100 H^O (where n represents the number of 
molecules), the density, £>, of the solution may be expressed for 

many bodies by the following equation ; — J ^ -1- JSn, 

where Z>o is the densii)r of water, and A is equal to unity, or very 
near to it. This equation must be considered, however, only as. 
preliminary, ulterior researches promising to ^ve a more general 
formula. A and B arc two constants, which vary with the 
temperal .-e. Thus, for HCl at (the density of water at 4®“ 
being taken = 1), ^ = 94*5 and B = 1*725 ; at 20“, A =■ 102*2, 
and B — 1*80; at 40® - 106*2, and .A = x *85 ; at 60* A = 

105*2, and A? as 2*05 ; at 80® ^ = 100*6, and B ■ 2*25 ; and at 
too® A 94*5, and B = 2*55, the coefficient k being in all cases 
equal to unity. 


I ON THE NOMENCLATURE, ORIGIN, AND DIS- 
TRIBUTION OF DEEP-SEA DEPOSITS^ 
IntroducHan 

®T HE sea is unquestionably the most powerful dynamic agent 
on the surface of the globe, and its effects are deeply im- 
printed on the external crust of our planet ; but among the 
sedimentary deposits which are attributed to its action, and among 
the effects wliich it has wrought on the surface features of the 
earth, the attention of geologists has, till within quite recent times, 
been principally directed to the phenomena which take place in 
the immediate vicinity of the land. It is incontestable that the 
action of the sea along coasts and in shallow water has played the 
largest part in the formation and accumulation of those marine 
sediments which, so far as we can observe, form the principal 
strata of the solid cnisi of the globe ; and it has been from an 
attentive study of the phenomena which take place along the 
shores of modern seas that we have been able to reconstruct in 
some degree the conditions under which the marine deposits of 
ancient times were laid down. 

Attention has been paid only in a very limited degree to de- 
posits of the same order, and, for the greater part, of the same 
origin, which differ from the sands and gravels of the shores and 
shdlow waters only by a lesser size of the grains, and by the fact 
that they are laid down at a greater distance from the land and 
in deeper water. And still less attention has been paid to those 
true deep-sea deposits which are only known through systematic 
submarine investigations. One might well ask what deposits 
are now taking place, or have in past ages taken place, at the 
bottom of the great oceans at points far removed from land, and 
in regions where the erosive and transporting action of water has 
little or no influence. Without denying that the action of the 
tidal waves can, under certain special conditions, exert an erosive 
and transporting power at great depths in the ocean, especially 
on submerged peaks and barriers, it is none the less certain that 
these arc exceptional cases, and that the action of waves is almost 
exclusively confined to the coasts of emerged land. There are 
in the Pacific immense stretches of thousands of miles where we 
do not encounter any land, and in the Atlantic we have similar 
conditions. W’hat takes place in these vast regions where the 
waves exercise no mechanical action on any solid object ? We are 
about to answer this question by reference to the facts which an 
examination of deep-sea sediments has furnished. 

A study of the sediments recently collected in the deep sea 
shows that their nature and mode of formation, ns well as their 
geographical and bathymetrical distribution, pciniit deductions 
to be made which have a great and increasing importance from n 
geological point of view. In making known the composition of 
these deposits and their distrihntion, the first outlines of a geo- 
logical majr of the bottom of the ocean will be sketched. 

This is not the place to give a detailed history of the various 
contributions to our knowledge of the terrigenous deposits in deep 
water near land, or of those true deep-sea deposits far removed 
from land, which may l)e said to form the special subject of this 
communication. From the time of the first expeditions undcr- 

• A Paper read befere ihe Rcyal Society of Edinburgh by John Murray 
and A. Kenard. Crnunvnicated by John Murray 
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taken with a view of ascertaining the depth of the Mean, small 
quantities of mud have been collected by the sounding lead and 
briefly described. We may recall in this connection the experi- 
ments of Ross and the observations of Hooker and Maur^. 
liiese investigations, made with more or less imperfect appli- 
ances, immediately fixed the attention, without however giving 
sufficient information on which to establish any general conclu- 
sions as to the nature of the deposits or their distribution in the 
depths of the sea. 

When systematic soundings were undertaken with a view 
of establishing telegraphic communication between Europe 
and America, the attention of many distinguished men was 
' directed to the importance, in a biological and geological seme, 
of the specimens of mud brought up from great depths. The 
observations of Wallich, Huxley, Agassiz, Baily, Pourtalis, 
Carpenter, Thomson, and many others, while not neglecting 
mineralogical and chemical composition, deal with this only in a 
subordinate manner. The small quantities of each specimen at 
their command, and> the limited areas from which they were 
cdlected, did not permit the establishment of any general laws 
as to their composition or geographical and bath3m[ietrical distri- 
bution. These early researches, however, directed attention to 
the geological importance of deep-sea deposits, and prepared the 
way for t& expeditions organised with the special object of a 
scientific exploration of the great ocean basins. 

The expedition of the Chaliefiger takes the first rank in these 
investigations. During that expedition a large amount of mate- 
rial was collected and brought to England for fuller study under 
the chaige of Mr. Murray, ^o has in several preliminary jjmpers 
pointed out the composition and varieties of deposits which are 
now forming over the floor of the great oceans. In order to 
arrive at results as general as possible, it was resolved to investi- 
gate the subject from the biological, mineralogical, and chemical 
points of view, and M, Renard was associated with Mr. Murray 
in the work. In addition to the valuable collections and obser- 
vations made by the Chaitenger, we have had for examination 
material collected by other British ships, such as the Porcutine, 
Butldog, Va/orous, Aassau, SwaiUw, JJive; and, through Prof. 
Mohn, by the Norwegian North Atlantic Expedition. Again, 
through the liberality of the United States Coast Survey and 
Mr. A. Agassiz, the material amassed in the splendid series of 
soundings taken by the American ships Tuscatora, Blake, and 
Gettyslmrg, were placed in our hands. The results at which 
we have arrived may therefore be said to have been derived from 
a study of all the important available material. 

The work connected with the examination and description of 
these large collections is not yet completed, but it is sufficiently 
advanced to permit some general conclusions to be drawn which 
appear to be of considerable importance. In addition to descrip- 
tions and results, we shall briefly state the methods we have 
adopted in the study. All the details of our research will be 
given in the Report on the Deep-Sea Deposits in the Cka/lef*gcr 
series, which will be accompanied by charts indicating the dis- 
tribution, plates showing the principal types of . deposits as seen 
by the microscope, and numerous analyses giving the chemical 
composition and its relation to the mineralogical composition. 
The description of each sediment will be accompanied by an 
enumeration of the organisms dredged with the sample, so as to 
‘ furnish all the biological and mineralogical information which 
we possess on deep-sea deposits, and finally, we shall endeavour I 
to establish general conclusions which can only be indicated at ' 
present. 

Before entering on the subject, we believe it right to point out 
the difficulties which necessarily accompany such a research as 
the one now under consideration, difficulties which arise often in 
part frem the small quantity of the su^tance at our disposal, but 
also from the very nature of the deposit. Since we have endea- 
voured to determine, with great exactitude, the composition of 
the deposit at any given point, we have, whenever possible, 
taken the sample collected in the sounding-tube. That procured 
by the trawl or dredge, although usually much larger, is not 
considered so satisfactory on account of the washing and 
•orting to which the deposit has been subjected while being 
hauled through a great depth of water. We have, how- 
ever, always examined carefully the contents of these in- 
Mmments, although we do not think the material gives such a 
the depofit as the sample collected by the sounding- 
JIM. The material collected by tne last-named instrument has 
been taken as the basis of our investigations, although the 
mall quantity often gives to it an inherent difficulty. It was the 


small quantity of substance collected by the sounding-tube in 
early expeditions which prevented the first observers from arriving 
at any definite results ; but when such small samples are supple- 
mented by occasional large hauls from the dredge or trawl, they 
become much more valuable and indicative of the nature of the 
deposit as a whole. Not only the scantiness of the material, but 
the small size of the grains, which in most instances make up 
deep-sea deposits, render the deteiminations difficult. In spite 
of the improvements recently eflected in the microscopical 
examination of minerals, it is impossible to apply all the optical 
resources of the instrument to the determination of the species 
of extremely fine, loose, and fractured particles. Again, the 
examination of these deposits is rendered difficult by the pre- 
sence of a large quantity of amorphous mineral matter, and 
of shells, skeletons, and minute particles of organic origin. It 
is also to be observed that we nave not to deal with pure and 
unaltered mineral fragments, but with particles upon which the 
chemical action of the sea has wrought great changes, and more 
or less destroyed their distinctive characters. 

What still further complicates these researches is the endeavour 
to discover the orimn of the heterogeneous materials which make 
up the deposits. These have been subjected to the influence of 
a great number of agents of some of which our knowledge is to a 

S eat extent still in its infancy. We must take into account a 
rge number of agents and processes, such as ocean currents ; 
the distribution of temperature in the water at the surface and at 
the bottom ; the distribution of organisms as dependent on tem- 
perature and specific gravity of the water ; the influence of aerial 
currents ; the carrying pow’cr of rivers ; the limit of transport by 
waves ; the eruptions of atrial and submarine volcanoes ; the 
effect of glaciers in transporting mineral particles, and, when 
melting, influencing the specific gravity of the water, which in 
turn affects the animal and plant life of the surface. It is neces- 
sary to study the chemical reactions which take place in 
depths ; in short, to call to our aid all the assistance which the 
physical and biological sciences can furnish. It will thus be 
understood that the task, like all first attempts in a new field, is 
one of exceptional difficulty, and demands continued effort to 
carry it to a successful issue. 

In presenting a short resumi of our methods, of the nomen- 
clature we have adopted, and of the investigation into the origin 
of the depos'ts in the deep sea and deeper parts of the littoral 
zones, we offer it as a sketch of our research, prepared to modify 
the arrangements in any way which an intelligent criticism may 

^forc proceeding to a description of methods and of the 
varieties of deposits, with their distribution in modern oceans, 
we will briefly enumerate the materials which our examination 
has shown take part in the formation of these deposits, state the 
origin of these materials, and the agents concerned in their depo- 
sition, distribution, and modification. 

Materials,— l\ie materials which unite to form the depo^ils 
which we have to describe may be divided into two groups, 
viewed in relation to their origin, viz,, mineral and organic. 

The mineral particles carried into the^ ocean have a different 
form and size, according to the agents which have been concernc d 
in their transport. Generally speqking, their size diminishes 
with distance from the coast, but here we limit our remarks to 
the mineralogical character of the particles. We find isolated 
fragments of rocks and minerals coming from the crystalline and 
schisto-crystallinc scries, and from the clastic and sedimentary 
formations ; according to the nature of the nearest coasts they 
belong to granite, diorite, diabase, porphyry, &c. ; crystalline 
schists, ancient limestones, and the sedimentary rocks of all geo- 
logical ages, with the minerals which come from their disintegra- 
ration, such as quartz, monoclinic and triclinic feldspars, horn- 
blende, augite, rhombic pyroxene, olivine, muscovite, biotitc, 
titanic and magnetic iron, tourmaline, garnet, cpidotc, and other 
secondary minerals. The trituration and decomposition of these 
rocks and minerals give rise to materials more or less amo^hous 
and without distinctive characters, but the origin of which is 
indicated by association with the rocks and mincraJs jusi 

’"Although the debris of continental land to 

referred plays the most important rfle in the 

of shores, yet our researches show beyond doubt . 

pass out towards the central parts of the great ocean hasmi^e 

Sehris of continental rocks gradually disappears 

and its nlace is taken by materials derived from modern volcanic 

ro^s! such as basalts, trachytes, augite-andesites, and vitreous 
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varieties of these lithological families, for instance, pumice, and 
loose, incoherent, volcanic particles of recent eruptions, with 
their characteristic minerals. All these mineral substances being 
usuaity extremely fine or areolar in structure, are easily attacked 
by the sea water at the place where they are deposited. This 
cnemical action brings about an alteration of the minerals and 
vitreous fragments, which soon passes into complete decompo- 
sition, and in special circumstances gives rise to the formation of 
secondary products. In some places the bottom of the sea is 
covered with deposits due to this chemical action, principal among 
which is clayey matter, associated with which there are often 
concretions composed of manganese and iron. In other regions 
the reactions which result in the formation of argillaceous 
matter from volcanic products give rise also to the formation of 
zeolites. 

Among other products arising from chemical action, pro- 
bably combined with the activity of organic matter, may be 
mentioned the formation of glauconite and phosphatic nodules, 
with, in some rare and doubtful examples, the deposition of 
silica. The decomposition of the tissues, shells, and skeletons 
of organisms adds small quantities of iron, fluorine, and phos- 
phoric acid to the inorganic constituents of the deep-sea deposits. 

Finally, we must mention extra-terrestrial substances in the 
form of cosmic dust. 

We now pass to the consideration of the rtf/^ played by organ- 
isms in the formation of marine deposits. Organisms living at 
the surface of the ocean, along the coasts, and at the bottom of the 
sea arc continually extracting the lime, magnesia, and silica held in 
solution in sea water. The shells and skeletons of these, after the 
death of the animals and plants, accumulate at the bottom and 
give rise to calcareous and siliceous deposits. 'Hie calcareous 
<lep 05 its are made up of the remains of coccosphcres, rhabdo- 
Kpneres, pelagic and deep-sea Foraminifera, pelagic and deep-sea 
Mollusks, Corals, Alcyonarians, Tolyzoa, Echinoderms, Anne- 
lids, Fish, and other organisms. The siliceous deposits are 
formed principally of fnistules of Diatoms, skeletons of Radio- ' 
larians, and spicules of Sponges. 

While the minute pelagic and dccp-sca organisms above men- 
tioned play by far the most importnnl ])art in the formation of 
deep-sea deposits, the influence of Vertebrates is recognisable 
only in a very slight degree in some special regions by the pre- 
sence of large numbers of sharks’ teeth, and the ear-bones and 
a few other bones of whales, 'rhe* otoliths of fish arc usually 
present in the deposits, but, with the exception of two vertebrae 
and a scapula, no other bones of fish have been detected in the 
large amount of material we have examined. 

A^^ents . — Having passed in review the various materials which 
go to the formation of deposits in the deep water immediately 
surrounding the land and in the truly oceanic areas, attention 
must now be directed to the agents which arc concerned in the 
transport and distribution of these, and to the spliere of their 
action. The relations existing between the organic and inorganic 
elements of deposits to which we have just referred, and the laws 
which determine their distribution, will be j^ointed out at the 
same time. 

The fluids which envelop the solid crust of the globe arc in- 
cessantly at work disintegrating the materials of the land, which, 
becoming loose and transportable, are carried away, sometimes 
by the atmosphere, sometimes by water, to lower regions, and 
are eventually borne to the ocean in the form of solid particles 
or as matter in solution. The atmosphere when agitated, after 
having broken up the solid rock, transports the particles from 
the continents, and in some regions carries them far out to sea, 
where they form an appreciable portion of the deposit ; as, for 
instance, off the west coast of North Africa and the south-west 
coast of Australia. Again, in times of volcanic eruptions, the 
dust and scoria which are shot into the air are carried immense 
distances by winds and atmospheric currents, and no small por- 
tion eventually falls into the sea. 

^fWater is, however, the most powerful agent concerned in the 
formation and distribution of marine sediments. Running water 
corrodes the surface of the land, and carries the triturated frag- 
ments down into the ocean. The waters of the ocean, in the form 
of waves and tides, attack the coasts and distribute the debris at 
a lower level. Independently of the action of waves, there exist 
along most coasts currents, more or less constant, which liave an 
effect in removing sand, gravel, and pebbles further from their 
oi^n. Generally, terrestrial matters appear to be distributed by 
th^ means to a mstance of one or two nundred miles from the 
coast. Waves and currents probably have no erosive or trans- 


porting power at depths greater than 200 or $00 fathoms, and 
even at sudi depths it is necessary that there should be some 
local and special conditions in order that the a^tated water 
may produce any mechanical effect. However, it is not im- 
probable that, by a peculiar configuration of the bottom and 
ridges among oceanic islands, the deposit on a ridge may be dis- 
tuned by the tidal wave even at 1000 fathoms ;^and this may 
the cause of the hard ground sometimes met with in such posi- 
tions. By observations off the coast of France it has been shown 
that fine mud is at times disturbed at a depth of 150 fathoms ; 
but, while admitting that this is the case on exposed coasts, the 
majority of observations indicate that beyond 100 fathoms it is 
an oscillation of the water, rather than a movement capable of 
exerting any geological action, which concerns us in this 
connection. 

Although the great oceanic currents have no direct influence 
upon the Iwitom, yet they have a very importpt indirect effect 
on deposits, because the organisms which live in the warm equa- 
torial currents form a very large part of the sediment being 
posited there, and this in consequence differs greatly from the 
deposits forming in regions where the surface water is colder. 
In the same way a high or low sperific gravity of the surface 
water has an important bearing on the aniiral and vegetable life 
of the ocean, and this in its turn affects the character of the 
deposits. , ... 

The thcrmometric observations of the Challenger show that a 
slow movement of cold water must take place in all the greater 
depths of the ocean from the poles, but particularly from the 
southern pole, towards the equator. It could be shown from 
many lines of argument that this extremely slow massive^ move- 
ment of the water can have no direct influence on the distribu- 
tion of marine sediments. 

Glaciers, which eventually become icebergs that are earned 
far out to sea by currents, transport detrital matter from the land 
to the ocean, and thus modify in the Arctic and Antarctic regions 
the deposits taking place in the regions affected by them. The 
detritus from icebergs in the Atlantic can be traced as far south 
as latituik* 36® off the American coast, and in the southern hemi- 
sphere as far north as latitude 40®. 

The fact that sea water retains fine matter in suspension for a 
much shorter time than fresh water should be referred to here as 
having an important influence in limiting the distribution of fine 
argillaceous and other materials borne down to the sea by rivers, 
thus giving a distinctive character to de])osits forming near land. 

We have pointed out the influence of temperature and salinity 
upon the distribution of the surface organisms whose skeletons 
form a large ])art of some oceanic deposits, and may state also 
that the batliy metrical distribution of calcareous organisms is 
influenced by the chemical action of sea water. We will return 
to these influences presently when describing the distribution of 
the various kinds of deposits and their reciprocal relations, espe- 
cially in those regions of the deep sea far removed from the 
mechanical action of rivers, waves, and superficid currents. The 
action of life as a geological agent has been indicated under the 
heading Materials, ^ ^ , 

I Methods.— give here an example showing the order fol- 
lowed in describing the deposits examined : — 

.Station 338; Int. 2i» 15' S., long. 14“ ^ W. ; March 21, 
1876; surface temperature 76®*$, bottom temperature 36^*5, 
depth 1990 fathoms. 

Globigekina Oo7,k, white with slight rosy tinge when wet ; 
granular, lioinogeneous, and very slightly coherent when dry ; 
resembles cbalk. 

i. Carbonate of Calcium, 90*38 percent., consists of pelagic 
Foraminifera {80 per cent. ) ; coccoliths and rhabdoliths (9 per 
cent.) ; Miliolas, Discorbinas, and other Foraminifera, Ostracode 
valves, fragments of Echini spines, and one or two small frag- 
ments of Pteropods (i'38 per cent.). 

ii. Residue, 9 ’62 per cent., reddish brown ; consists of — 

1. Minerals [i*62l m. di. 0*45 mm., fragments of feldspar, 
hornblende, magnetite, magnetic spherules, a few small grains 
of manganese, and pumice. 

2. Siliceous Organistns\\. *00], Radiolarians, spicules ofSponges, 
and imperfect casts of Foraminifera. 

3. Fim IVashinss [7*00], Argillaceous matter with small 

mineral particles and fragments of pumice and siliceous 
organisms. , ^ 

The description of the deposits has been made upon this plaiif 
whi^ was adopted after many trials and much consideration. 
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This is not the place to give the reasons which have wkled us 
in adopting this mode of description, or to give in detail the 
methods that we have systematically employed for all the sedi- 
ments which we are engaged in describing. These will be full^ 
given in the introduction to our Challengtr Report. We limit 
ourselves here to explaining the meanings and arrangement of 
terms and abbreviations, so that the method may be understood 
and made available for others. 

The description commences by indicating the kind of dejK»sit 
(red clay, blue mud, Globigerina ooze, &c. ), with the macrosco- 
pic characters of the deposit, when wet or dry. 

We have always endeavoured to give a complete chemical 
analysis of the deposit, but when it was impossible to do this we 
have always determined the amount of CarbotMte of Calcium. 
'Fhis determination was generally made by estimating the car- 
bonic acid. We usually took a gramme of a mean sample of 
the substance for this purpose, using weak and cold hydrochloric 
acid. However, as the deposits often contain carlnmates of 
magnesia and iron as well, the results calculated by associating 
the carbonic acid with the lime are not perfectly exact, but these 
carbonates of magnesia and iron are alniost always in very small 
proiwrtion, and the process is, wc think, sufficiently accurate, 
K>r, owing to the sorting of the elements which goes on during 
collection and carriage, no two samples from the same station 
give exactly the same percentage. The number which follows 
the words Carbonate of CVi/f/ww indicates the percentage of 
CaCOa ; we -then give the general designations of the principal 
calcareous organisms in tlie deposit. 

The pari insoluble in the hydrochloric acid, after the deter- 
mination of the carbonic acid, is designated in our descriptions 

Residue'' The number placed after this word indicates its 
jiercentage in the deposit ; then follow the colour and principal 
physical properties, 'I'liis residue is washed and submitted^ to 
decantations, which separate the several constituent according 
to their density ; these form three groups — (i) MuuTals^ (2) 
Siliceous Orgnnism^^ (3) Fine Washings, 

1. Minerals , — The number within brackets indicates the per- 
centage of particular minerals and fragments of rocks. ^ This 
number is the result of an approximate evaluation, of which wc 
will give the basis in our report. As it is important to determine 
the dimensions of the grains of minerals which constitute the 
deposit, we give, after the contraction w. «//., their mean diame- 
ter in millimetres. We give next the form of the grains, if they 
are rounded or angular, &c. ; then the enumeration of the species 
of minerals and rocks. Tn tliis enumeration we have placed the 
minerals in the order of the importance of the fo'e which they 
play in the deposit. The specific determinations have been made 
with the mincralogical microscope in parallel or convergent 
polarised light. 

2. Mliceous Organisms , — The number between brackets indi- 
cates the percentage of siliceous organic remains ; wc obtain it 
in the same manner as that placed after the word Minerals. The 
siliceous organisms and their fragments arc examined with the 
microscope and determined. Wc have also place<l under this 
heading the glauconitic casts of the Foraminifera and other 
calcareous organisms. 

3. Fine Washings , — We designate by this name the par- 
ticles which, resting in suspension, pass with the first decanta- 
tion. TTiey are about 0*05 mm. or less in diameter. We have 
been unable to arrange this microscopic matter under the cate- 
gory of Minerals^ for, owing to its minute and fragmentary 
nature, it is impossible to determine the species. We have 
always found that the Fine Washings increase in quantity as the 
deposit passes to a clay, and it is from this point 01 view that the 
subdivision has its raison d'6tre. We often designate the lightest 
particles by the name argillaceous matter, but usually there are 
associated with this very small particles^ of indeterminable 
minerals and fragments of siliceous organisms. The number 
within brackets wmch follows the words Fiiie Washings is ob- 
tained in the same manner as those placed after Minerals and 
Siliceous Organisms* 

These few words will suffice to render the descriptions intelli- 
gible. Greater details will be given, as already stated, in the 
Challmger Report. It may be added that in the majority of 
cases we hove soUdiiied the sediments and formed them into thin 
slides^ for microscopic examination, and that at all times the 
e x a min a t ion by transmitted light has been carried on at the same 
time as the examination by reflected light. Each description is 
folded notes upon the dr^ging or sounding, upon the 
animals collected, ana a discussion of the analjrsis whenever a 


complete analysis has been made, which is always the case with 
typic^ samples of the deposits. 

Kinds of JOeposils.^Vle now proewd to the description of the 
various types of deposits into which it is proposed to divide the 
marine formations that arc now taking place in the deeper water 
of the various oceans and seas. We will speak first of those 
which are met with in the deeper ^ter of inland seas, and 
around the coasts of continents and isl^ds, and afterwards of 
those which are found in the abysmal regions of the oceans. 

Those coast formations which are lieing laid down on the shores, 
or in very shallow water, and which have been somewhat care- 
fully described previous to the recent deep-sea explorations, are 
here neglected. 

A study of the collections made by the Challenger and other 
expeditions show — ^ .*11 

(1) That in the deeper water around continents and islands 
which arc neither of volcanic nor coral origin, the sediments are 
essentially composed of a mixture of sandy and am 'i^hous 
matter, with a few remains of surface organisms, to which we 
give the name of muds, and which may be distinguished macro- 
scopically by their colour. We distinguish them by the names, 
bluCf redy and green muds. 

(2) Around volcanic islands the deposits arc chiefly composed 

of mineral fragments dcriwd from the decomposition of volcanic 
rocks. These, according to the si/e of the grains, are called 
Tolcanic muds or sands. . , , ^ c 

(3) Near coral islands and along shores fringed by coral reels, 
the'deposils are ealenroous, derived chiefly from the disintegra- 
tion of the neighbouring i-eefs, but they receive large additions 
from shells and skeletons of pelagic organisms, as well as from 
animals living at the bottom. These are named, according to 
circumstances, coral or coralline muds and sands. 

1 .ct us now see what arc the chief characteristics of each ol 


hose deposits. ... , 

Fine mud K'f, the most extensive deposit now forming aroum 
,hc great continents and continental islands, and in all inclosed 
:ir iiartially inclosed seas. It is charactcriseil by a slaty colour 
ivhich passes in most cases into a thin layer of a reddish colour 
It the upper surface. 'I'hcsc deposits are coloured blue by 
irganic matter in a state of decomiwsition, and fre(iuently give 
:)fr an orlour of suli>hu retted hydrogen. When dried, a blue mud 
is grayish in colour, and rarely or never has the plasticity and 
2ompactness of a true clay. It is finely granular, and occasion- 
illy contains fragments of rocks 2 cm. in diameter ; generally, 
liowcver, the mincrnK, which are derived from the continems, 
iml arc found mixed up with the muddy matter in these de- 
posits, have a diameter of 0*5 mm. and less. Quartz particles, 
■jlten rounded, play the iiriticipal part, next come mica, feldspai, 
lugite, hornblende, and all the mineral species which come frcwii 
be disintegration of the neighbouring lands, or the lands tra- 
ircrsed by rivers which enter the sea near the place where the 
iiiecimens have been collected. These minerals make up^ the 
principal and characteristic ])ortion of blue muds, somrtimes 
forming 80 per cent of the whole deposit. Glauconite, though 
generally present, is never abundant in blue muds. The remains 
of calcareous organisms arc at times iiuite alwent, but occasmn- 
ally they form over 50 per cent. The latter is the case when 
the specimen is taken at a considerable distance from the coast 
and at a moderate depth. These calcrmcou.s fragments 
of bottom-living and pelagic Foraminifera, Mollusks, I oly^, 
Serpulflc, Echinoderms, Alcyonarian-spicules, Corals, &c. me 
remains of Diatoms and Radiolarians are usually prwent. Gene- 
rally speaking, as wc approach the shore the pelagic orgamitms 
disappear; and on the contrary, as we proceed Howards, the 
size of the mineral grains diminishes, and the remains of shore 
and coast organisms give place to pelagic ones, till finally a oiuc 
mud passes into a true deep-sea deposit. In those ® * 

the ocean affected with floating ice, the colour of these 
becomes gray rather than blue at great distances 
is further modified by the presence of a greater or less abundance 
of elaciated blocks and fragments of quartz. 

Muds and Sands^K. 

and distribution near the shores of continental land, t he 
S resemble the blue muds. Th^ 
of aigUlaceous matter rf ?Lrtcteri»tic is the 

nature as in the Hue muds. - fflauconitic grains, etaker 

presence of a considerable quantity g latter case the 
Fsolated or -ST 

di!der“»ides qua^u, fSdspars. phosi*ate of hme, and other 
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or lost altered* The Foramimfera and fragments 
of IBifiliifioilenns and other organisms in these muds are frequently 
^ibd ndtli g^uconitic substance, and beautiful casts of these 
mqgiidsms remain after treatment with weak acid. At times 
there are few calcareous organisms in these deposits, and at other 
times die remains of Diatoms and Radiolarians are abundant. 
When these muds are dried they become earthy and of a gray- 
green colour. They frequently give out a sulphuretted hydrogen 
odour. The green colour appears sometimes to be due to the 
presence of organic matter, probably of vegetable origin, and to 
the reduction of peroxide of iron to protoxide under its influence. 
The green sands difler from the muds only in the comparative 
absence of the argillaceous and other amorphous matter, and by 
the more important part played by the grains of glauconite, 
which chiefly give the green colour to these sands. 

Red Muds , — In some localities, as for instance off the Bra- 
zilian coast of America, the deposits differ from blue muds by 
the large quantity of ochreous matter brought down by the rivers 
and deposited along the coast. The ferruginous particles when 
mixed up with the argillaceous matter give the whole deposit a 
reddish colour. These deposit^, rich in iron in the state of 
limonite, do not appear to contain any traces of glauconite, and 
have relatively few remains of siliceous organisms. 

Volcanic Muds and Sands . — The muds and sands around vol- 
canic islands are black or gray ; when dried they are rarely 
coherent. The mineral 2)articles are generally fragmentary, and 
consist of lapilli of the basic and acid series of modern volcanic 
rocks, which are scoriaccous or compact, vitreous or crystalline, 
and usually present traces of alteration. 'I'he minerals are 
sometimes isolated, sfitnetimes surrounded by their matrix, 
and consist principally of jjlagioclases, sanadin, amphibolc, 
pyroxene, biotite, olivine, and magnetic iron j the size of the 
particles diminishes with distance from the shore, but the mean 
diameter is generally 0*5 inm. Glauconite does not appear to 
be present m these deposits, and c|uartz is also very rare or 
absent. The fragments of shells and rocks arc frequently 
covered with a coating of peroxide of manganese. Shells of 
calcareous organisms are often ])rcsent in great abundance, and 
render the deposit of a lighter colour. The remains of Diatoms 
and Radiolarians are usually j)roscnt. 

Coral Muds , — These muds fre<picntly contain as much as 95 
per cent, of carbonate of lime, which consists of fragments of 
Corals, calcareous Algcc, Foraminifera, .Serpula*, Mollusks, and 
remains of other lime-secreting organisms, 'fhere is a large 
amount of amorphous calcareous matter, which gives the deposit 
a sticky and chalky character. I'lie particles may be of all sizes 
according to the distance from the reefs, the mean diameter 
1)eing 1 to 2 mm., but occasionally there are large blocks of 
coral and large calcareous concretions ; the particles are white 
and red. Remains of siliceous organisms seldom make up over 
2 or 3 per cent, of a typical coral mud. The residue consist.-* 
usually of a small amount of argillaceous matter, with a few 
fragments of feldspar and other volcanic minerals ; but off 
barrier and fringing reefs facing continents wc may have a great 
variety of rocks and minerals. Beyond a depth of 1000 fathoms 
off coral islands the debris of the reefs begins to diminish, and 
the remains of pelagic organisms to increase *, the deposit be- 
comes more argillaceous, of a reddish or rose colour, and gra- 
dually passes into a Globicerina ooze or red clay. Coral Satids 
contain much less amorjmous matter than coral muds, but in 
other respects they arc similar, the sands being usually found 
nearer the reefs and in shallower water than the muds, except 
inside lagoons. In some regions the remains of calcareous algae 
predominate, and in these cases the name coralline mud or sand 
IS employed to point out the distinction. 

Such is a rapid view of the deposits found in the deeper waters 
of the littoral zones, where the debris from the neighbouring 
land plays the most important part in the formation of muds and 
sands. 

When, however, we pass beyond a distance of about 200 
miles from land, we And that the deposits arc characterised 
by the great abundance of fragmentary volcanic materials which 
have usually undergone great alteration, and by the enormous 
abimdance of the shells and skeletons of minute pelagic organisms 
which have fallen to the bottom from the surface wate'rs. These 
true deep-sea deposits may be divided into those in which the 
organic elements predominate, and those in which the mineral 
constituents play the chief part. We shall commence with the 
former. 

{To he continued, ) 


THE TIVO MANNERS OF MOTION OF 
WATERS 

T T has long been a matter of veiy general regmt with those 
^ who are mterested in natural philosophy that in spite of the 
most strenuous efforts of the ablest mathematicians the theory of 
fluid motion fits very ill with the actual behaviour of fluids, and 
this for unexplainea reasons. The theory itself appears to be 
very tolerably complete, and affords the means of ctuculating the 
results to be expected in almost every case of fluid motion, but 
while in many cases the theoretical results agree with those actu- 
ally obtained, in other cases they are altogether different, 

if we take a small body, such as a raindrop; moving through 
the air, the theory gives us the true law of resistance ; but if we 
take a large body, such as a ship moving through the water, the 
theoretical law of resistance is altogether out ; and what is the 
most unsatisfactory part of the matter is that the theory affords 
no clue to the reason why it should apply to the one class more 
than to the other. 

When seven years ago I had the honour of lecturing in thi.<f 
room on the then novel subject of vortex motion, I ventured to 
insist that the reason why such ill success had attended our theo- 
retical efforts was because, owing to the uniform clearness or 
opacity of water and air, we can see nothing of the internal 
motion, and while exhibiting the phenomena of vortex rings in 
water, rendered strikingly ap])arcnt by partially colouring the 
water, but otherwise as strikingly invisible, I ventured to predict 
that the more general application of this method, which I may 
call the method of colour-bands, would reveal clues to those 
mysteries of fluid motion which had baffled philosophy. 

To-night I venture to claim what is at all events a partial 
verification of that i>rediction. The fact that we can sec as far 
into fluids as into solicls naturally raises the question why the 
.same success should not have been obtained in the case of the 
theory of fluids as in that of solids. The answer is plain enough. 
Asa rule there is no internal motion in solid bodies, and hence 
our theory, based on the assumption of relative internal rest, 
applies to all cases. 1 1 is not, however, impossible that an at 
all events seemingly solid body should have internal motion, and 
a simple experiment will show that if a class of such bodies 
existed they would apparently have disobeyed the laws of motion. 

These two wooden cubes arc apparently just alike, each has a 
string tied to it. Now if a ball is suspended by a string you 
all know that it hangs vertically below the point of suspension, 
or swings like a pendulum ; you see this one does so, the other 
you see behaves quite differently, turning up sideways. The 
effect is very striking so long as you do not know the cause. 
There is a heavy revolving wheel inside which makes it behave 
like a top. 

Now what I wish you to see is that had such bodies been a 
work of Nature so that we could not see what wa.s going on — if, 
for instance, apples were of this nature while pears were what 
they arc, the laws of motion would not have httn discovered, or 
if discovered for pears would not have applied'.to apples, and so 
would hartUy have been thought satisfactory. 

Such is the case with fluids. Here are two vessels of water 
which appear exactly similar, even more so than the solids, 
because you can sec right through them, and there is nothing 
unreasonable in supposing that the same laws of motion would 
apply to both vessels. Inc application of the method of colour- 
hands, however, reveals a secret — the water of the one is at rest 
while that in the other is in a high state of agitation. 

I am speaking of the two manners of motion of water — not 
because there are only two motions possible : looked at by their 
general appearance the motions of water are infinite in number ; 
but what it is my object to make clear to-night is that all the 
various phenomena of moving water may be divided into two 
broadly distinct classes, not according to what with uniform 
fluids are their apparent motions, but according to what are the 
internal motions of the fluids which are invisible with clear fluids 
but which become visible with colour-bands. 

The phenomena to be shown will, I hope, have some interest 
in themselves, but their intrinsic interest is as nothing compared 
to their philosophical interest. On this, however, I can but 
slightly touch. I have already pointed out that the problems of 
fluid motion may be divided into two classes, those m which the 
theoretical results agree with the experimental and those in which 
they are altogether different. Now what makes the recognition 
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of the two manners of internal motion of fluids so important is The effect of risoosity is well shown by introducing a VmhiH of 
that all those problems to which the theory fits belong to the one coloured water across a beaker filled with clear water at rest, 
class of internal motions. The point before us to-ni^t is simple Then, when all is quite still, turn the bosker about its axis. The 
enough, and may be well expressed by analogy. Most of us glass turns, but not the water, except that which is quite close to 

have more or less familiarity with the motion of troops, and we the glass. The coloured water which is close to the glass is 

can well understand that there exists a science of military tactics drawn out into what looks like a long smear, but it is not a 

which treats of the best manceu\Tes to meet particular circum- smear. It is simply a colour-band extending from the point in 

stances. Suppose this science proceeds on the assumption that the which the colour touched the glass in a spiral manner inwards ; 
discipline of the troops is perfect, and hence takes no account of showing that the viscosity is slowly communicating the motion of 
such moral effects as may be produced by the presence of an the glass to the water within. To show this it is only necessary 
enemy. Such a theory would stand in the same relation to the to turn the beaker back, and the smear closes up. until the 
movements of troems as that of hydrodynamics doe.<! to the move- colour-band assumes its radial position. Throughout this evolu- 
ments of water. For although only disciplined motion may be tion the motion has been quite steady — quite according to the 
recognised in militar}’ tactic?., ti'oops have another manner of theory. 

motion when anything disturbs their onler. And this is pre- When water flows steadily, it flows in streams. Water flowing 
cisely how it is with w’ater : it will move in a perfectly direct, along a pipe is such a stream. This is bounded by the solid 
disciplined manner under some circumstances, while under surface of the pipe, but if the water is flowing steadily we can 
others it becomes a mass of eddies and cross streams, which imagine the water to be diviiled by ideal tul)es into a faggot of 
may be well likened to a whirling struggling mol), where indefinitely small streams, any one of which may be coloured 
each individual element is obstructing the others. Nor does without altering its motion, just as one column of infantry may 
the analogy end here. The circumstances which determine be distinguished from another by colour. 

whether the motion of troops shall be a march or a scramble If there is internal motion, it is clear that we cannot consider 
are closely analogous to those which delcrmine whether the the whole stream hounded by the pi|)e .as a faggot of elementary 
motion of water shall be direct or sinuous. In both cases streams, as the water is continually emssing the pipe from one 
there is a certain influence iiece>sary for order : with troops, side to another, any more than we can distinguish the streaks of 
it is discipline ; with water, it is viscosity or Ireaclyiiess. colour in a human stream in the corridor of a theatre. 


'I'he better the discipline of the troops, or the more treacly the 
fluid, the less likely is steady motion to he disturbed under any 
circumstances. On the other hand, speed .and size are in both 
cases influences conducive to unsteadiness. I'lie larger the army 
and the more rapid the evolutions the greater the chance of dis- 
order ; so with fluid, the larger the channel and the greater the 
velocity the more chance of eddies. With troops some evolu- 
tions are much more difficult to effect with steadiness than others, 
and some evolutions which would be perfectly safe on parade 
would be sheer madness in the presence of an enemy. It is 
much the same with water. 

One t)f my chief objects in intr(»ducing this analogy is to illus- 
trate the fact that even while executing nuuKeuvres in a steady 
manner there may be a fundamental difleivncc in the condition 
of the fluid. This is easily realised in the case of troops, difficult 
and easy manoeuvres may be executed in ecpially steacly manners 
if all goes well, but the conditions of the moving troops are 
essentially different, for while in the one case any slight dis- 
arrangement would be easily rcctiried, in the other it would 
inevitably lead to a scramble. 'I'he source of such a change in 
the manner of motion may be ascribed either to the delicacy of 
(he mana'uvre or to the upsetting disarrangement, but as a matter 
of fact both these causes arc necessary. In the case of extreme 
delicacy an indefinitely small disturbance, such as is always to be 
counted upon, will effect the change. Under these circumstances 
we may well describe the condition of the troops in the simple 
manoeuvre as stable, while that in the difficult manoeuvre is un- 
f^table, i.e, will break down on the smallest disarrangement. 
The small disarrangement is the immediate cause of the break- 
down in the same sense as the sound of a voice is sometimes the 
cause of an avalanche, but since such disarrangement is certain 
to occur a condition of in.sta>)ility is the real cause of the change. 

All this is exactly true for the motion of water. Sup])osing no 
disarrangement, the water u uuld move in the manner indicate<l 
in the theory. Just as if there were no disturbance an egg would 
.stand on its end, but as there is always some slight disturbance 
it is only when the condition of steady motion is more or less 
stable that it can exist. In addition then to the theories either 
of military tactics or of hydrodynamics, it is necessary to know 
under what circumstances the manaaivres of which they treat are 
stable or unstable. It is in definitely separating these that the 
method of colour-bands has done good sendee, which will re- 
move the discredit in which the theory of hydrodynamics has 
Ijcen held. 

In the first place it has shown that the property of vi.scosity 
or treaclyness poi^essed more or less by all fluids is the general 
influence conducive to steadiness, while, on the other hand, 
space and velociU’ have the counter influence. Also that the 
effect of these influences is subject to a perfectly definite law, 
which is that a particular evolution becomes unstable for a defi- 
nite value of the viscosity divided by Clie product of the velocity 
explains a vast number of phenomena 
which l^ve hitherto ^peared paradoxical. One general con- 
clusion is that with sufneientiy slow motion all manners of motion 
are stable. 


Solid w.alls are not necessary to form a stream. The jets from 
a fountain or the cascade in Niagara are streams bounded by 
free surfaces, A river is a stream half hounded by a solid surfac(\ 
Streams m.ay be parallel, as in a pipe ; converging or diverging, 
as in conical j)ipes ; or tliey may be straight and curved. All 
these circumstances have their influence on stability in the manner 
indicated in the accompanying diagram. 

Circumstances conducive to 
Direct vr Steady Motion Sinuous or Unsteady Motion 

(1) Viscosity or fluid friction (5) Particular variation of 

which continually destroys dis- velocity across the stream, as 
turhancc. 'J'hus treacle is when a stream flows through 
.steadier than water. still water. 

(2) A free hounding surface. (6) Solid bounding walls. 

(3) Converging solid lx)un- (7) Diverging solid bounding 

daries. walls, 

(4) Curvature of the streams (8) Curvature with the velo- 
with the velocity greatest on city greatest on the inside. 

the outside. 

It has for a long time been noticed that a stream of fluid 
through fluid ollierwisc at rest is in an unstable condition. It is 
this instability which renders flames and jets sensitive to the 
slight disarrangement caused by sound. 

1 have here a glass vessel of clean water in front of the lantern, 
so that any colour-bands will be projected on to the screen. 
You see the ends of two vertical tubes facing each other ; 
nothing is flowing through these tuVjes, and the wate r in the 
vessel is at rest. I now open two taps, so as to allow a steady 
stream of coloured water to enter at the lower pipe, water 
flowing out at the upper. The water enters quite steadily, forms 
a sort of vortex ring at the end, which proceeds across the 
vessel, and passes out at the lower pipe. I’hc coloured stream 
then extends straight across the vessel, and fills both pipes : you 
see no motion ; it looks like a red glass rod. The red water is, 
how'cver, flowing slowly, so slowly that viscosity is paramount, 
and hence the stream is steady. As the .speed is increased, a 
certain wriggling, sinuous motion appears in the column ; a little 
faster and the column breaks up into beautiful and well-defined 
eddies, and spreads into the surrounding water, which, becoming 
opaque with colour, gradually draws a veil over the experiment. 
The final breaking up of the column was doubtless determmed 
by some slight vibration in the apparatus, but such vibration, 
which is always going on, will not affect the stream until it is in 
a sufficiently unstable condition. 'I'hc same is true of all streams 
bounded by standing water. • r 1. 

If the motion is sufficiently slow, according to the sue 
stream and the visco.sity, the stream is steady and stable. J"®® 
at a certain critical velocity, determined by the ratio of the 
viscosity of the water to the diameter of the stream, t^ stream 
becomes unstable. .So that under any conditions which mvolve 
a stream through surrounding^ water, llic motion becomes un- 
stable at sufficiently great velocities. 
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Now one of the most noticeable facts in experimental hydro- 
dynamics is the difference in the way in which water flows along 
contracting and expanding channels. Such channels are now 
projected on the screen, surrounded and filled with clean, still 
water. The mouth of the lube at which the water enters is 
wide ; the tube then contracts for some way, then expands again 
gradually until it is as wide as at the mouth. At present nothing 
is to be seen of what is going on. On colouring one of the ele- 
mentary streams, however, outside the mouth, a colour-band is 
formed. 'I'his colour-band is drawn in with the surrounding 
water, and shows what is going on. It enters quite steadily, 
'preserving its clear streak-like character until it has reached the 
neck, where convergence ceases ; then on entering the expanding 
channel it is altogether broken up into eddies. Thus the motion 
is direct and steady in the contracting tube, sinuous in the 
expanding. 

The theory of hydrodynamics affords no clue to the cause of 
this difference, and even as seen by the method of colour-bands 
the reason for the sinuous motion is not obvious. If the current 
be started suddenly at the first instant, the motion is the same in 
both parts of the channel. Its changing in the expanding pipe 
seemed to imi)Iy that there the motion is unstable. If this were 
so, it ought to appear from the theory, I am ashamed to think 
of the time spent in trying to make this out from the theory 
without any result, X tnen had recourse to the method t)f colour 
again, and found that there is an intermediate stage. 

When the tap is first ojwned, the immediately ensuing motion 
is nearly the same in both parts ; but, while that in the con- 
tracting lube maintains its character, that in the expanding 
changes its character : a vortex ring is formed which, moving 
forwards, leaves the motion Ixhind that of a parallel stream 
through the surrounding water. When the motion is sufficiently 
slow, the stream is stable, as already explained ; there is then 
direct motion in both the contracting and expanding portions of 
the tube, but these arc not similar, the first being a faggot of 
similar elementary c(»ntracting .streams, the latter being that of 
one parallel stream through surrounding fluid, 'I'he first is a 
stable form, the second an uiislni)le, and on increa.sing the 
velocity the first remains, wliile the second ])reaks down, and, as 
before, the expanding tube is filled with eddies. 'I’hi.s experi- 
ment is typical of a large cla-ssof motions. Whenever fluid flow.s 
through .a nari'ow neck, as it approaches the nock it is steady, 
after passing the neck it is sinuous. 'I'he same is produced by 
an obsl.icle in the middle of :i stream, and virtually the same 
by the motion (»f a .solid through the water. 

'i’he (jbject projected on the screen is not unlike a shi}). Here 
the ship is fixed and the water flowing past it, but the eflcct 
would be the same w'crc the ship moving through the water. In 
the front of the ship the stream is steaily, so long ns it contracts, 
until it has passed the middle ; you then see the eddies formed 
as the streams expand again round the stem. It is these eddies 
which account for the difference between the actual and theo- 
retical resistance of ships. 

It appears then that the motion in the expanding channel is 
sinuous, becau.se the only steady motion is that of a stream 
through still water, Numei*ous cases in which the motion is 
sinuous may be explained in the same way, but not all. If we 
have a parallel channel, neither contracting or expanding, the 
steady moving streams will be a faggot of steady parallel elementary 
streams all in motion but having different velocities, those in the 
middle moving the fastest. Here we have a stream but not through 
standing water. When this inve.stigation began, it was not known 
whether such a stream was ever steady ; but there was a well- 
knov^ anomaly in the resistance encountered in parallel channels. 
In rivers and all pipes of sensible size experience had shown that 
the resistance increased as the square of the velocity, whereas in 
veiy small pipes, such as represent the smaller veins in animals, 
^ad proved that the resistance increased as the velocity. 
Thus since the resistance would be as the square of the velocity 
with sinuous motion, and as the velocity in the case of direct 
'motion, it appeared that the discrepancy would be accounted for 
if It could be shown that the motion becomes unstable at suffi- 
ciently laree velocities according to the size of the pipe. This 
has been done. You see on the screen a pipe with its end open. 
It is surrounded by water, and by opening a tap I can draw the 
water through it. This makes no difference to the appearance 
until I colour one of the elementary streams, when you see a 
beautiful streak of colour extend all along the pipe. So far the 
^re^ has be^ running steadily, and it appears quite stable. 
As the spe^ increases the colour-band natui^y becomes finer, 
out on reaching a certain speed the colour-band becomes unsteady 


and mixes with the surrounding fluid filling the This 

sinuous motion comes on at a definite velocity ; diminish the 
velocity ever so little, the hand becomes straight and dear, in- 
crease it again and it breaks up. This critical speed depends 
on the size of the tube in the exact inverse ratio, the smaller the 
tube the greater the velocity. Also the more viscous the fluid 
the ^eater the velocity. 

we have here then not only a complete explanation of the 
difference in the laws of resistance generally experienced and that 
found by Poiseuille, but also we have complete evidence of the 
instability of steady streams flowing between solid surfaces. 'I'he 
cause of this in.stability is not yet completely ascertained, but this 
much is certain, that while lateral stiffness in the walls of the 
tube is unimportant, inexlensibility or tangential rigidity is essen- 
tial to the creation of eddies. I cannot show you this, because 
the only way in which we can produce the necessaiy condition is 
by wind blowing over the surface of water. When the wind 
blows over water it imparls motion to the surface of the water 
just as a moving solid surface. Moving in this way the water 
is not susceptible of eddies, it is unstable, but the result is 
waves. This is proved by a vciy old experiment, which has 
recently attracted considerable notice. If oil be put on the 
surface it sijreads out into an indefinitely thin sheet with only 
one of the characteristics of a solid surface, it offers resistance, 
very, slight, but still resistance to extension or contraction. 
This re.sistance, slight as it is, is sufficient to entirely alter the 
character of the motion. It renders the motion of the water 
unstable intenially, and instead of waves what the wind does is 
to produce cfldies beneath the surface. To those who have 
observed the phenomenon of oil preventing waves there is 
probably nothing more striking tnroughout the region of 
mechanics. A film of oil so ihm that we have no means of 
ilKislrating its thickness, and which cannot be perceived except 
by its effects— which possesses no mechanical properties that 
can be made apparent to our senses — is yet able to prevent an 
action involving forces the strongest that we can conceive, able 
to upset <nir ships and destroy our coasts. This, however, 
becomes intelligible when wo jierceive that <he action of the oil 
is not to calm the .sea by sheer force, but merely, as by its moral 
force, to alter the manner of motion produced by the action of 
the wind from that of the terrible waves on the surface into the 
haimlc.ss eddies below. 'J'he wind brings the water into a highly 
unstable condition, into what morally we should call a condition 
of great excitement ; the oil by an influence we cannot perceive 
directs this excitement. This influence, although insensibly 
small, is however now proved to be of a mechanical kind, and 
to me it seems that this instance of one of the most powerful 
mechanical actions of which the forces of Nature are capable 
being entirely controller! by a mechanical force so slight as to be 
imperceptible does away with every argument agamst strictly 
mechanical .sources for what we may call mental and moral forces. 

But to return to the instability in parallel channels. This 
has been the most complete as well as the most definite result 
of the method of colour-bands. 'I'he circumstances arc such as 
render definite exi>eriments possible ; these have been made and 
reveal a definite law of instability, which law has been tested by 
reference to all the numerous and important experiments that 
have been recorded with reference to the law of resistance.in 
pipes, whence it appears that the change in the variation of the 
resistance from the velocity to the square of the velocity agrees 
as regards the velocity at which it occurs with the change from 
stability to instability. It is thus shown that water behaves in 
exactly the same manner, whether the channel is, as in Pois- 
euille’s experiments, of the size of a hair, or whether it be the 
size of a water main or of the Mississippi. The only difierence 
lieing that in order that the motions may be compared the 
velocities must be inversely as the size of the channels. This 
is not the only |K>int explained. 

If we consider other fluids than water, some fluids like oil 
or treacle apparently flow more slowly and steadily than 
water ; this however is only in smaller channels, Thev^city 
at which sinuous motion commences increases with the vneoBity. 
Thus while water in ordinary streams is always ahewe its 
critical velocity and the motion sinuous, the motion of tieade in 
such strums as we see is below its critical velodty and the 
motion is steady. But if Nature had produced rivers of iseacle 
the size of the Thames the treacle woutd have fiowad as tmaHy as 
water. I'hus in the lava streams from a volcano, althoiigh 
looked at closely the lava has the consistency of a Twriitiiqr^n 
the^ige and rapid streams down the mountain iJm lava 
with eddies like water. 
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I'here is now only one experiment left. This relates to the 
effect of curvature in the streams on the stability of the motion. 
Here again we see the whole effect altered by apparently a very 
<«light cause. If the water be flowing in a bent channel in 
Nteady streams, the question as to whether the motion will be 
stable or not turns on the variation of the velocity across the 
channel. In front of the lantern is a cylinder with glass ends, 
so that the light passes through in the direction of the axis. The 
cylinder is full of water, the disk of light on the screen being 
the light which passes through this water, and is bounded by the 
circular walls of the cylinder. Ily means of two tubes tempo- 
rarily attached, a stream of colour is introduced so as to form a 
colour-band right across the cylinder, extending from wall to 
wall ; the motion is ver}' slow, and, the taps being closed and 
the tubes removed, the colour-band is practically stationary. 
The vessel is now caused to revolve about its axis. At first 
only the walls of the cylinder move, but the colour-band shows 
that the water gradually takes up the motion, the streak being 
wound off at the ends into two spiral lines, but otherwise re- 
maining still and vertical ; when the streak is all wound off and 
the spims meet in the middle, the whole water is in motion. 
But as the vessel is revolving, the motion is greatest at the out- 
side, and is thus stable, 'fhere are no eddies, although the 
spiral rings are so close as nearly to touch each other. The 
vessel stops, and gradually stops the water, beginning at the out- 
side. If this went on steadily, the spirals would he unwound 
and the streak restored ; but as the velocity is now greater 
towards the centre, the motion is unstable for some distance 
from the outside, and eddies form, breaking up the sjurals for a 
certain distance towards the middle, but leaving the middle 
revolving steadily. Besides indicating the effect of curvature, 
this experiment neatly illustrates the action of llic earth’s surface 
on the air moving over it, the variation of temperature having 
much the same effect on the stability of the moving fluid as the 
curvature of the vessel. The moving air is unstable for a few 
thousand feet abt^ve the earth’s surface, and the motion conse- 
<iuently sinuous to this height. Tlie mixing of the lower and 
upper strata produces the heavy cumulus clouds, but above this 
the influence of the temperature predominates ; the motion is 
stable, and clouds, if they form, are stratus, like the inner s))irals 
nf the colour-bands. 


REPORT ON ATMOSPHERIC SAND4)UST 
FROM VNALASKA ‘ 

'^HE specimen of sand which fell during a rain-storm, 
October 20, 1883, at Unalaska. Alaska, has l)ecn sub- 
mitted to microscopical analysis, and found to be undoubtedly of 
volcanic origin. It is gray, and the grains' arc rather unifium 
in size, rarely attaining a diameter of 0*35 iruu. Under a hand 
lens can be distinguished light-coloured crystals and fragments 
which are occasionally glassy in lustre, mixed with others of 
darker colours ; both are more or less dusty in aj>pearancc from 
the presence of finer particles. For convenience of manijmlation 
and preservation, as well as to render the (Optical tests more 
definite and decisive, the sand was mounted in Canada balsam 
upon glass slides, after the manner of thin sections of rocks for 
microscopical investigations. It is comi)osed chiefly of cither 
broken or complete crystals of feldspar, augitc, lK)rnblende, and 
magnetite, with numerous fragments of ground -mass and a few 
small particles of glass freighted with grains of iron oxide or 
other heavy minerals. The feldspar frequently occurs in well- 
preserved crystals. Cleavage plates are common, but irregular 
fragments predominate. A few thin cleavage lamella; parallel 
to the base between crossed nicols show no bending due to 
l^ly synthetical twinning, and extinction takes jflace when the 
lines which indicate the clinopinacoidal cleavage arc parallel to 
the principal section of either nicol. While it is evident that 
such thin plates are orthoclase, the prevailing feldspar is un- 
doubtedly basic plagioclase, for chemical analysis shows the sand 
to contain only 5^*48 per cent. SiO#. The perfect crystals are 
usually about 0*15 x o’lj mm. in size, and slightly tabular, 
parallel to the clinopinacoid. At times they present an almost 
hexagonal aspect, and generally contain inclusions so abundantly 
.IS to render the middle portion feebly translucenL Among the 
imprison^ particles may be recognised hornblende microlites, 
grams of iron oxide with crystallites of an indeterminable nature, 
and their arrangement frequently imparts a distinct zonal struc- 
ture to the feldspar. The hornblende, which is not nearly as 
‘ By J, S. Diller, Asslitaat Geologist, United States Geological Survey. 


prominent a constituent of the sand as the feldspar, occurs chiefly 
m cleavage plates and irregular angular fragments. It has a 
brown to dark brown colour, with deep absorption and strong 
pleochroism, as in the andesite which it characterises. The size 
of the hornblende fragments varies within small limits, averaging 
0*10 X 0*05 mm., and the extinction angle is about 9®. It 
occasionally contains numerous cmtallites arranged pardlel to 
the vertical {c**) axis. In the number of slides examined several 
brownish foliae, apparently of biotite, were observed under such 
circumstances that their characterising optical properties could 
not be satisfactorily determined. Of the FeMg silicates augite 
is the most abundant, It is of a pale green colour, non-pl^- 
chroitic, and its angle of extinction as seen in the cleavage plates 
is about 46”. Like hornblende, it is found generally in irregular 
fragments. The prismatic fragments vary from o' 10 to 0*35 mm. 
in greatest length. The grains of magnetite, which may, in con- 
siderable quantities, be readily picked out of the sand with a 
magnet, are for the most part of irregular outline and small size. 
Instead of forming independent grains of themselves, they arc 
generally found cleaving to fragments of the ground-mass, or 
included in the other minerals. 

Besides the mineral ingredients already mentioned, the sand 
contains numerous irregular grains swarming with clear crystal- 
lites and microlites embcddecl in a grayish translucent to trans- 
parent, often amorphous, base. These composite fragments cor- 
respond to the ground-mass of the erupiivc rt)cks to which the 
volcanic sand is allied. They vary in si/e up to a diameter of 
0*26 mm., and are generally rendered heavier than they would 
otherwise be by small particles of magnetite or augite. The 
crystal fragments frequently have portions of the ground-mass 
alt.ached to them, and present that ragged ap])uarance which dis- 
tinguishes volcanic sand from that which has been produced by 
other nietbofls. Feldspar, augite, hornblende, magnetite, with 
fnagmcnls of the ground-mass, make up the Inilk of the sand, 
lu composition is that of a hornl)lcnde-andcsitc very like those 
which occur at many ])oints along the western coast. One is 
surprised to find a conspicuous deficiency in the most common 
and generally prevailing element of volcanic aslies. It is true 
that clear or s])aringly microlitic glass ])articles arc found in the 
sand from Unalaska, but they are rather exceptional and un- 
common. 1'his paucity in glass fragments may be readily com- 
prehended by reflecting u]>un the origin and distribution of 
vi>lcunic ashes. 

'riic United Slates ( leological Survey j)arty sent out last summer 
in my chaige under the direction of Capt. Jlutlon for the recon- 
naissance of the southern jmrlions of the Cascade R.ange, col- 
lected a lot of volcanic sand about a do/.en miles norlli-easl of 
Mount Shasta. It «loes not form a thick deposit, but is wide- 
sj>rcad over the basaltic slopes south of Sheep Rock, and like 
tli.at collected at Unalaska consists cluefly of ciystal fragments, 
of whicli feldsj^ar is tljc most abundant. Hornblende, Iryper- 
sthene, augite, and magnetite are less prominent. In addition 
to ibcse and numerous fr.agmenls of micnditic ground-mass, there 
are many clear or si)aringly crystallitic glass particles of a 
pumiceous character. 'IMie com])osition of the sand is that of a 
hyperslbene-bcaring bornblcnde-anclesitc like that which forms 
the well-preserved and prominent crater s])ringing up from the 
north-western slope of Mount Shasta, about two miles from that 
summit. This crater is the counterpart of Shasta cone, when 
we consider the whole volcanic pile, and h.^s been christened 
Shastina by Capt. Dutton to indicate the relation it bears to its 
majestic neighbour. In the volcanic sand which travelled about 
a dozen miles north-east from Shastina, grains may be found 
liaving a diameter of 0*5 mm., so that it is, on the whole, con- 
siderably coarser and less uniform than that which fell at Una- 
laska, October 20, 1883, but like the latter it is made up chiefly 
of fragments of crystalline matter. 

On the other hand, volcanic dust which has been carried lon^; 
distances is composed ])rincipally of glass particles, and there is 
a conspicuous jiaucity of crystals and fragments of dense micro- 
Htic ground-mass. That which emanated from a crater in Ice- 
land and fell over Norway and Sweden March 29 and 30, 1875^ 
more than 750 miles from its souice, is composed almost exclu- 
sively of sharp-edged angular glass fragments with curved sides. 
These splinters, chips, and shards of glass show by llieir more 
or less curved outlines, as well as by their tubular or vesicular 
structure, that they differ from pumice only in being fragmental. 
In the formation of pumice the inflation and distension bv in- 
closed steam and gases is carried so far ^ produce a froth, 
but if the same process he continued until explosion takes place, 
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vokt&ic dost will be the result. The same might be said of the 
Krakatoa dust which has been collected far from its source. 
That which fell August 27 at Batavia, about sixty miles from 
Krakatoa, according to Renard, consists chiefly of glass particles, 
with plagioclase, augite, rhombic pyroxene, and magnetite, 

f iving the general composition found in some augite-andesites 
^ n Krakatoa dust and pumice obtained from various localities 
in the vicinity of the Java coast, 1 have always found glass the 
most abundant constituent. The rhombic pyroxene, hypersthene, 
predominates largely over augite, and as Mr. Iddings has already 
shown, the ejected material belongs to hypersthene-andesite very 
like the pumiceous variety of the same rock upon the south- 
western slope of Mount Shasta in the Cascade Range. 

While it IS evident that all kinds of ejected mater^, from the 
finest dust to the coarsest fragments, may be found upon their 
parent cone, yet it is true that all ashes which have bMn trans- 
ported by the winds for distances greater than one hundred miles 
are composed chiefly of glass fragments distinguished by their 
pumiceous character, volcanic glass may be considered an 
almost inevitable product of violent eruptions ; and of all the im- 
portant constituents of sand and dust formed in th^ way, it is 
the lightest. Furthermore, for a reason easily explained, it is 
blown to much finer dust-particles than any of the products of 
crystallisation. In a magma where crystallisation is taking place, 
the absorbed gases and uncombined water under enormous ten- 
sion are gradually accumulated in that portion which is most 
liquid and least individualised. In this way the portion of the 
mas^a which upon solidification yields glass becomes stored 
with the energy that will cause its distension and perhaps blow 
it to atoms when the mass is relieved ^from the antagonising 
pressure. The individualised and unindividualised portions of 
the magma may be irregularly commingled, or they may arrange 
themselves, as is frequently the case in obsidians from Oregon, 
in^ more or less regular alternating bands. The streams of 
microlites must necessarily imprison less uncombined water or 
absorbed gases than the bands between them, so that when the 
pressure is relieved the latter will sufler the greatest amount of 
distension. If the tension of the confined water and gases is 
great enough, the amorphous portion of the magma may be 
blown to glassy dust, while the individualised portion, pulverised 
rather by external than internal forces, is not reduced to so 
high a d^ree of fineness. Volcanic dust is the extreme term of 
a series which begins in compact lava, and has for its middle 
meml^rs pumice in different stages of inflation. It appears to 
be a significant fact, at least as far as I have had an opportunity 
to observe, that effused pumice, i>. pumice which occurs in 
places as froth upon a stream of obsidian into which it gradually 
passes, is highly microlitic. The glassy partitions which Iwund 
the more or less rounded vesicles are crowded with microlites 
and crystallites, while in ejected pumice where long, distended 
vesicles prevail, or in volcanic glass dust, the prcnlucts of crys- 
tallisation are comparatively few or entirely wanting. 

Prof. F. W. Clarke, chief chemist of the United States Geo- 
lorical Survey, has determined the amount of silica in the sand 
which fell at Unalaska, as well as that from the north-eastern 
slope of Mount Shasta. The former contains 52*48 SiOg. As 
should be exi>ectcd, it is more basic than hornblende-andesite, 
and indicates that the acid portion of the magma— the volcanic 
glass in the form of dust — was blown away from the sand. It 
is wdl known that the glassy base is in general the most acid 
portion of a rock, imd any mechanical means by which the 
mama is separated into crystal sand and glass dust divides the 
rock into a basic and acidic portion. This division is in certain 
degrees indicated by the analysis of Renani and Iddings of 
material from the recent eruption of Krakatoa. The pumice 
contained only 62 per cent, of SiOg, while the dust which fell at 
Batavia, according to Renard, contained fispercent. of SiOg. The 
few observations 1 have been able to gather indicate that even 
under favourable circumstances volcanic sand is not carried a 
hundred miles from its source, while dust from the same vent 
mw be distributed over many hundreds of miles beyond the sand, 
u is unfortunate that we do not possess more definite and 
detailed knowledge with reference to the source and distribution 
of the volcanic sand from Unalaska. Mr. Applegate, in his 
letter of transmittal dated October 22, says, ** 1 forward by this 
mail a sample bottle of sand that fell during the storm of 
October ao, At 2.30 p.m. the air became suddenly 

darkened like night, and soon after a shower of mixed sand and 
water fell for about ten minutes, covering the ground with a thin 
layer. The windows were so covered that it was impossible to see 


through them. This sand is supposed to have come either from 
the Makushin or the new volcano adjacent to Bogeslov. llic 
former is a distance of about nineteen miles to the south-west, 
but for years has only issued forth smoke or steam. The latter 
is a new one which made its appearance this summer, and burst 
out from the bottom of Behring Sea. It has been exceedingly 
active, and has already formetl an island from 800 to 1200 
high. Bogeslov is about sixty miles from here ^Unalaska) in a 
west direction. The new volcano is about one-eighth of a mile 
north-west of it.” Judging alone from the size of the grains oi 
sand it seems probable that it may have been brought from 
Bogeslov. Its paucity in glass fragments as compared with the 
coarse sand from a dozen miles north-east of Shastina, indicates 
that it was carried a considerable distance from its source, so as 
to allow a pretty complete assorting of the material by the 
wind. 

Grewingk, who has given iw the most imixirtant contribution 
to the geology of Alaska, more especially of the Aleutian 
Islands, has prepared a geological map of Unalaska, and reports 
the volcanoes there as emitting basic lavas which, from his 
meagre description, appear to be similar to those poured out by 
volcanoes of the Cascade Range. It seems very probable that 
the volcanic sand ejected by Makushin must he of the same 
general composition as that which lately fell at Unalaska. 
Grewingk’s work contains a description of the island of 
Bogeslov, but in it are contained no petrographic notes of im- 
portance. Of the rocks on the new volcanic island north-west 
of Bogeslov, for which the name Grewingk has been proposed, 
we have no information. If the sand under consideration really 
came from Grewingk, as seems most probable, we should 
expect the island to be made up of hornblende-andesite. 

In connection with the all-absorbing topic, the peculiar sun- 
set phenemenn, much has been said of volcanic dust from 
Krakatoa. A surprisingly wide distribution has been assigned 
to it, and there is doubtless considerable scepticism concerning 
its identification. 'I'hc forms of glass particles in volcanic dust 
arc j^culiar, and this, taken in connection with their isotropic 
character, renders them easily recognised under a polarising 
microscope. In the annexed figures Series No. i rives the out- 
lines of glass fragments in Krakatoa dust. Scries No. 2 is taken 
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from the volcanic dust which fell in Norway and Sweden, 
March 29 and 30, 1875. Series No. 3 represents the curious 
fragments found in an old quartz-porpnyry tufa at Breakheart 
Hill, in Sangus, north of Boston. The forms of glass particles 
seen in the volcanic dust collected by Mr. Russell near the 
Tnickcc River are represented in Series No. 4. The fragments 
represented in Scries No. 3 arc now chiefly quartz, but were once 
particles of volcanic glass, and show that in the early geological 
history of Eastern Mpsachiiseits there were volcanoes belching 
forth volcanic ashes like that of recent times, and flooding the 
country with acid lavas whose beautiful and regular fluidal band- 
ing has puzzled many observers and led them to suspect its 
sedimentary origin. It seems reasonable to suppose that the 
Grewingk crater must have yielded dust as well as sand, and that 
the former can, with a high degree of probability, be distin- 
giiishcd from the dust of Krakatoa. The glass dust fiim 
Grewingk, judging from that seen in the Unalaska sand, is less 
clouded than that from Java. In the Krakatoa dust it is hyper- 
sthene which is associated with the feldspar, augite, and mag- 
netite, but in Grewingk dust wc should expect to find hornblende. 

A complete knowledge of the distribution of volcanic sand 
and dust has such an imj^ortant bearing upon meteorological con- 
ditions, as well as upon volcanic phenomena, that it is hbp^ 
accurate and continuous observations may be made upon this 
subject at suitable meteorological stations. When we consider 
thc^st in cities rising from the ground into the air during dry 
“ipler, os well as contributions, frequently glassy, made by 
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various furnaces and factories, it is evident that observations for 
meteoric and volcanic dust should be made at elevated stations 
far removed from lai^e cities. If a station were established 
upon Mount Shasta, California, as suggested by Mr. Gilbert 
rhompson, it would afford excellent opportunity for such obser- 
vations. The station on Mount Washington is also favourably 
situated, and if regular observations were made at these stations 
and in Alaska for small as well as large quantities of such dust, 
and the sediments collected subjected to microscopical examina- 
tion, the result would doubtless be of great interest. 

Washington, D.C., March 25 

THE POLAR COXFEREXCE'^ 

'^HE Fellows need hardly be reminded that it was at the 
* suggestion of an Austrian, the late Carl Weyprecht, that 
this great international undertaking was set on foot, and accord- 
ingly Vienna was the most fitting city in which to welcome the 
several expeditions on their return to civilisation, and to discuss 
the best mode of utilising their labours. 

The chiefs of nine expeditions were present at the meeting. 
The unrepresented stations were the two Russian ones, at Nova 
Zemlya and at the mouth of the Lena (at which latter station the 
observations will be continued until August 1884) ; that esta- 
blished by the Society of Science of Finland at Sodankyla, the 
German station in South Georgia, and the second American 
station at Lady Franklin Bay. As to the fate of the observers 
at the last-named locality there are unfortunately grave reasons 
for anxiety. 

Most of the expeditions had brought home a collection of 
photographs, giving a vivid representation of their respective i 
surroundings during their sojourn. Many of these t>ossess ethno- 
logical interest, and one was humorous, as it showed the Dutch 
Arctic tin band, with instruments made out of preserved meat 
canisters. 

I suppose my audienee is aware that the Dutch Expedition was 
ice-bound and drifted alH>ut in the Kara Sea, ultimately saving 
itself in its boats. The ship was crushed in the autumn of 1882, 
but did not actually sink for six months, so that all the property 
was saved. Under such circumstances, however, it is no wonder 
that no magnetied observations were made. 

As regards the publications, these are to be carried out inde- 
])endently in each country, but on a uniform jdan. 'fhe meteoro- 
logical observations are to be ^iven in metric and centigrade 
measures ; the magnctical according to the C.G.S. system of units. 

The hourly observations arc to be jniblished in detail. The 
barometer observations are not to be co^ected for gravity, but 
the value of this correction is to be given in the tables. 

As regards terrestrial magnetism, besides tlie publication of 
the term day o^ervations a tletailed reproduction of all the 
observations for certain days of disturbance is to be given. A 
list of these days will be prepared by Prof. JWild. 

All the members of the Conference arc requested to collect 
data for earth currents for their respective countries during the 
l)eriod of the circumpolar observations. The auroral observa- 
tions are to be published on the scheme proposed by Weyjirecht. 

As to the magnetic disturbances and their elimination there 
was, as might be expected, a long debate, but no definite resolu- 
tions were adopted. 

The publication of a number of observations was left optional, 
such as evaporation, solar radiation, the resolution of the wind 
to four components, the calculation of wind -roses according as 
the pressure was above or below 760 mm. , &c. 

It is hoped that the whole of the results will have appeared by 
the end of 1885. 

The Conference was most graciously received by the Emperor 
at an audience. The membe^ were also entertained at a mag- 
nificent banquet on -^ril 23 by Count Wilczek, at whose sole 
expense the Austrian Expedition to Jan Mayen had been fitted 
out and maintained during its stay. 

The detailed report of the proceedings of the Conference will 
be published in French and German, and will appear before long. 

GEOLOGY IN RUSSIA 

/\ LTHOUGH a large amount of geological work has been 
^ done in Russia, especially during the last twenty years, the 
feologicsl exploration of this wide rej^ion has not l>een carried 
I Notion th« Proceedings of the International Polar Conference, held at 
I Me..orolo*ieal Society by 


on in the detailed and accurate manner required by modem 
geology. An important step towards the attainment of more 
precise knowledge on this subject was taken iu 1882 by the 
formation of a special Geolopcal Commission intrusted with 
the geological survey of Russia. A yearly subsidy of 30,000 
roubles was granted for that purpose by the State, to which 
must be added various occasional subsidies for special aims, 
supplied either by Government or by provincial assemblies and 
private bodies. This Commission has now published two volumes 
of its Bulletin and one fasciculus of Memoirs,^ From these we 
learn that the chief work undertaken has been the preparation 
of a geologiml map of Russia on the scale of 10 ve^s (67 
miles) to an inch. Russia has been divided into ten regions : 
Baltic, Central, Dnieper, Western Frontier, Volga and Don, 
Caspian, Ural, Crimea and Caucasus, Northern, and Finland. 
The survpr has been started in several regions at once, each 
region being subdivided into three parts : (1) those which are 
well explored, and the maps of which already exist and could 
be employed for geological purposes ; (2) those in which various 
isolated explorations have been made ; and (3) unexplored parts. 
The explorations will be prosecuted first of all in the second of 
these three areas. The system of colours for the map will be 
adopted which was recommended by the Congress of Bologna. 
The explanations, as also the chief names, will be printed in 
French, side by side with the Russian text. 

The first volume of the Memoirs contains a work by M. 
Lahusen, on the Jurassic fauna of the Government of Ryazan, 
written in Russian, with a summa^ in German. It is a com- 
plete enumeration of the Jurassic fossils of the region, the 
deposits of which belong — the black clay, with Cardioceras eor- 
datum, to the Lower Oxfordian ; the oolitic gray clay, with iron 
and Cardioceras lamherti, to the Upper Callovian ; the gray and 
brown clays, with Perisphinetes mosquensis and muiatus, to Ihe 
Middle ; and the brown iron sandstone, with sheets of black 
clay and characterised by Cosmoceras gowerianum, Cardioceras 
chamusseti, and Stephanoceras elatince, to the Lower Callovian. 
The new fossils of the Aucella sandstone will be described by 
M. Nikitin. Eleven quarto plates illustrating a great number of 
species, many of which are new, accompany the paper. 

The Bulletin (Izveslia) contains, besides the minutes of 
meetings, a number of preliminary reports of the geologists of 
the Survey, and the description, by M. Nikitin, of the sheet 58 
( Yaroslavl) of the geological map of Russia. These notices are 
full of valual)le information regarding the details of the geologi- 
cal structure of Russia. Among papers of more general interest 
we may mention Prof. Fr, Schmidt^s report upon his explora- 
tions on the Baltic Railway, which embodies the results of his 
prolonged researches in the same region (vol. ii. fasc. 5). It 


has long been known that Esthonia is built up of Silurian forma- 
tions, 5 om beneath which rises the Cambrian Ungulite sand- 
stone characterised by Ohlus apollinis. After the emergence of 
the Silurian deposits, the country remained for a vast period a 
barren land undergoing atmoipberic denudation. During this 
long lapse of time the terrace of the Glint, which runs from 
Lake Ladoga to Balti^ch Port, was formed. During the Glacial 
period the country was covered with an immense ice-sheet, 
which moved south-west in its western parts, due south in the 
middle, and south-east in its eastern parts. The bottom moraine 
of this ice'Sbeet spreads over the country, and consists of a mix- 
ture of far-transported boulders with debris of the local rocks. 
It is the equivalent of the British Till and of the Swedish 
Krossstensgrus* It sometimes gets the local name of Richk. It 
rises into elongated hills or “drums,** which extend also 
throughout the Government of Novgorod, and must be distin- 
guished from the Ascar. These last, in the opinion of Prof. 
Schmidt, who indorses the explanation of A. Tomebohm, are 
shore-walls of those mighty sub-glacial rivers, so well described 
by Nordenskjold, which circulate on the surface of, the ice- 
sheets, and, after having found an exit through the ice, run 
beneath it. ^ 

During the first part of the Post-Glacial period the Gulf of 
Finland, and probably all the northern part of the Baltic Se.'i, 
formed an immense lake which subsequently was connerted 
with the ocean, and received its brackish-water fauna. The 
level of this lake was about 60 feet higher than the present level 
of the Baltic. The presence of Baltic shells at greater heights in 
the north (the author of this notice found them at 124 reef, on 

• IznsHa geolc/rkhaii^K^miteU, vol.. J. wd ii. (f««. J to 6); .88. 
and 1883.— geologicheskago Komittta, vol. I fasc. t, 410. 
Petersburg. 1883.) 
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the northern coast of the Gnlf of Finland, seven miles distant 
from ^e sea-shore) is explained by the increase of the rate of up- 
heaval of the c »untry towards the north. This old lake, like Lake 
Ladoga c/f our days, seems to have had but a poor fauna. Many 
smaller lakes which covered E-thonia, had a pecaliar freshwater 
fauna. Gravel and sand, with Ancylus fluviatilisy like that found 
in Lake Baykal, and Lymnaus ovatusy a-. Neritina fluviatUisy 

Paluiifta impuray UniOy and Cycla^ are found at heights varying 
From so to 150 feet above the actual sefl-lcvel. On Oiscl these 
deposits are widely spread, and descend to a level <»f 20 feet 
above the sea. At a still later period the lakes were filled with 
ooze, which constitutes now the so-called ‘’marl of prairies** 
( WUsmmerfjy!) filled up with Pianorbhy LymnmiSy &c., and 
containing also remains of man, together with bones of reindeer, 
as described by Prof. Grewlngk. 

In con ection with this subject reference may be made to the 
conclusi IDS arrived at as to the glacial formations by M. 
Nikiiin, while making the geologii-al survey within the limits of 
sheet 58 of the geological map of Russia, comprising Yaroslav 
and tht* ea-tt-m parts (»f Novgorod and 'I'ver. 'I'he feature^ of 
the 1M1, or lioulder-clay, which covers this region, are so much 
at varimee with the theory of floating ice, which has been jiro- 
pO!-ed to cx[ilain them, as well as with every other aqueous 
theory, and .so much in conformity with the idea of a bottom 
moraine, that M. Nikitin has been compelled to ad iiit the 
former etlcn-^ion of the norlliern ice-sheet of the Glacial period 
through nit the region of the Upper Volga (vol. ii. fa^c. 3). 
TTie I) nildcr-clay of the Giivernment of I’oJtava, sometimes 
20 m thick, consisis of triturated, unstratified materials, partly 
derived from sources within the region itself, and partly brought 
from the north. It contains scratched boulders, and though un- 
doubtedly of glacial origin, its precise mode of formation still 
remains in dispute, notwithstanding the careful attention given 
to the study of the question by M. Annashevsky (vol. ii. 
fasc. 6). 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMBUirKii'..— 'Pile Natural Sciences Tripo.s, Part J,, coin- 
menced on May 17 ; Part IJ. will commence on May 2y. 

ITie examiners in tbc Mathematical 'Pripos of 1883-84 have 
reported that the work done in Part II, was on tlic whole disap- 
pointing, and inferior to that usually done in the old ** five-days ” 
examination. I'liey suggest that this may he due to its taking 
place in tbc Easter 'Perm, in which revision of subjects is usually 
much interrupted. In Part III. eleven candidates jircsentcd 
them.sclves, of whom seven were placed in the first division. 
'Phe work was extremely good, the candidates having judiciously 
specialised their reading. 


SCIENTIFIC SERIALS 

litiUrfif! de r Aiadt'mic Koyale de February 2. — On 

the cre]iuseular jdienomena of the months of November and 
December 18S3, by 1 ’. 'Perby. — On the physiological action 
of aspidospermine (bark of A^pidosprrma (juchrachd)^ by Dr. 
ClosHon. — Remarks on .some Sanskrit verbal roots of the eighth 
class, by J. van den Ghcyn. — Contributions to the biography of 
the portrait i>ainter A. de Vries, and of the l''lemi.sh painter 
'Pheo lore van Loon, by Auguste Castan. — biographical notice 
of Ih ■ Dutch painter Marin van Romersw'ael, hy Plenry 
Hyma is. 

Mar h i. — Note on the Pons- Brooks comet 1812, observed at 
Louvain during the winter of 1883-84, by F. 'Perby, and at 
Brussels by L. Niesten, — On an empirical relation between the 
coefficient of internal friction of liquids, and its variations under 
changes of temperature, by P. dc Heen. — Preliminary commu- 
nication on the anatomy of the Acarians, a group of Arachnidro, 
by J. MacLeod. — On the changes of refrangibility in the elec- 
trical spectra of hydrogen and magnesium, by Ch. Fievez. 

y&urnal of ihe Russian Chemical amd Physical Soeielyy 
vol. xvi. .fasc. I. — The dilatation of liquids, by D. MendelwfT, 
— On the tension of vapour of solutions, by D. KonovalofF. 
Tlie author has resorted in his measurements to a method 
much like that of Magnus, and gives the results of his mea- 
surements (illustrated by curves) for mixtures of water with 
alcohols and acids : formic, acetic, propionic, and butyric ; they 


are followed by a discussion on the distillation of sedations, on 
mixtures, and on the solubility of liquids. — On an accnistic instru- 
ment for measuring the number of vibrations, hy A. IzraHeff. — 
Now demonstrations of the conditions of minimum of devia- 
tion of a ray by the prism, by K. Kraevitch. In most 
treatises on physics this demonstration is made hy means of 
methods more or less artificial, excepting the treatise of Jamin, 
who has resorted to difierential ci cuius. However long, M. 
Kraevitch 's demonstration is very simple, and is deduced very 
naturally out of the fundamentsu laws of refraction. — On the 
friction of well lubricated bodies, byN. Petroif. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 8. — ‘*On a Relation between the Co- 
efficient of the 'I'homson Effect and certain other Physical 
Properties of Metals.’* By Shelfonl Bidwell, M.A., LL.B. 

Having observed that the coefficient of the Thomson effect is 
generally positive in those metals which have a great specific 
resistance anrl Hj>ecific heat, and negative in those which are dis- 
tinguished by a great coefficient of cx|)ansion, the author endea- 
voureil to find an empirical foiTnula expressing the coefficient of 
the Thomson effect in terms of the f^ecific resistance, specific 
lieat, and coefficient of expansion. 'Though he was not alto- 
gether succe-ssful, he l)elieves that the subjoined table points to a 
close relation between tliem. 


1. 

11. 

t'oeflficient 

in. 

IV. 

bast column 

Metals 

of 'J’ltonisou 
cflfect. 

H X k - 

divided by 
2400 

Ni 

512 

12320 

S‘i3 

Fe 

4*87 

9918 

4'i3 

IM 

3'S9 

708C 

2*95 

Pt(s()ft) .. 

1*10 

2309 

0*96 

Bt (hard) .. 

0*75 

... — 

Mg 

0*95 

1384 

0-58 

Pb 

0 

“ 604 

-0*25 

Al 

-0*39 

1942 

o'8i 

Sn 

-0*55 

- 86S 

-0*36 

Cu 

-0*95 

- ”37 

-0*47 

Au 

- I *02 

- 1172 

-049 

Ag 

* i'5o 

- 2246 

-094 

Zii 

-2-40 

-235s 

-0*98 

Cd 

-4*29 

-4958 

... -2*07 


The first column contains the names of the metals, exc^i 
alloy.s, given in Tait’s Ihcrmo-clcctric diagram {Trans. R.S,E.. 
vol. xxvii. ]). 125). I'he .second column gives the coefficients 01 
the Thomson effect: these arc taken from Everett’s table (“Unit" 
and Physical Constants,” p, 151), which is based ujion Tait’" 
diagram. 

H, R, and E being numbers proportional to the specific heals, 
specific resistances, and coefficients of expansion of the various 
metals, H x R - F/-* gives the numbers in the third column 01 
the table. 11 = specific heat x 10'*, Rn specific resistance x icr*. 
PI » coefficient of expansion x 10* -r The multipliers 10* and 
10^ were used merely for the convenience of getting rid of deci- 
mals ; the divisor, 34, was so chosen that while the ratio of the 
first number to the last in Column III. should be as nearly as 
possible equal to the ratio of the first number to the last in 
Column II., the numlier corresponding to lead in Column III. 
should at the same time he ns near zero as possible. Both con- 
ditions could not be exactly fulfilled at once. 'The authorities 
for the specific heats, specific resistances, and coefficients of ex- 
pansion arc given in the paper. 

Column IV. gives the numbers in Column III. divided by 
2400, to facilitate comparison with Column I, 

It will be seen that with one exception the order o f magnitude 
of the numbers in Column IV. is exactly the same as the order of 
those in Column II. The rSte of decrease is not, however, the 
same, the numbers diminishing; too. rapidly in the upper hiJf of 
Column IV., and too slowly in the lower half.’ 

* With regard tiT Bhiminii^ it ifi 8B|[gested that Matthtessen’s determinr.- 
tion of the specific resistance, o’o«9,w possibly too high. Moreover the 
author found experimentally that the Thomson coeftdent of tbe.apecimen of 
aluminium which he used was slightly + instead of as given in ColmnnH- 
it is also shown as in the diagram at p, 178 of ftnmi ** R betri o ty.** If 
its specific resistance were as highaso'oso, it would eomc hstopun ascMtiuii' 
and lead in Colunm IV. 
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Geological Sociotyi April 23. — ^Prof. T. G. Bonney, 
F.R.S., president, in the chair. — The following communications 
were read: — On the geoloCT of the countiy traversed by the 
Canada Pacific Railway, from Lake Superior to the Rocky 
Mountains, by Principal J. W. Dawson, C.M.Ci,, F.R.S. This 
^pcr recorded observations made by the author with reference 
to the geology of the North-West Territories of Canada, in an 
excursion in the summer of 1883, along the line of the Canada 
Pacific Railway as far as Calgar}', at the eastern base of the 
Rocky Mountains. After referring to the labours of the Canadian 
Geologictd Surve}% and more especially of Dr, G. M. Dawson, 
in this region, the author proceeded to notice the Laurentian, 
Huronian, and other pre-Silurian rocks of the west of Lake 
I Superior and the country between that lake and the Red River. 
Good exposures of many of these rocks have been made in the 
railway-cuttings, and important gold -veins have been opened up. 
The Laurentian rocks present a remarkable unife^rmity of stnic- 
t’ure over all the vast territory extending from l.abrador to the 
; Wiimipeg River, and where they reappear in the mountains of 
British Columbia, They arc also similar to those of South 
America and of Europe ; and there was on the lalile a collection 
Laurentian rocks from Assouan, in Ujijier I'gypt, made by 
the author in the past winter, which showed the reappearance of 
the tame mineral characters there. Tn Egypt there is also an 
overlying crystalline series, corresponding in some respects with 
the n ronian. The Huronian rocks west of Lalcc Superior are, 
however, more crystalline than those of Lake Huron, and may 
be of greater age. The Palaeozoic rocks are exposed in places 
on western side of the old crystalline rocks near the Red 
River, and show a remarkable union and intermixture of Lower 
afid Upper Silurian forms, or rather, pcrha])s, a transition from 
t^one fauna to the other in a very limited thickness of l)eds. 
Tlic collections of Mr. Panton, of Winnijieg, were referred to in 
thii connection. The Cretaceous and Eocene be<ls of the plain's 
were then noticed, and certain sections showing tlu* coal-bcaring 
series described ; and comparisons were instituteil between the 
Cretaceous and Eocene succession in C'anadn and that in the 
United Stales and elsewhere. 'I’he Plei-^toccne drift deposits 

( constitute a conspicuous feature on tlu; western ])rairics. Along 
the railway, Laurentian, Huronian, and l’ala.*ozoic boulders from 
the east may he seen all the way to the Rocky Mountains, near 
which they become mixed with stones from these mountains 
themselves, The vast amount of this drift fjom the east and 
nocth-easl, and the great distance to which it has been carried, 
as well as the elevation above the sea, are very striking. The 
great belt of drift known as the Missouri Coteau is one of the 
moat remarkable features of the region. It was described in 
some detail where crossed by the railwny, and it was shown that 
it must represent the margin of an ice-laden sea, and not a lan<l- 
mormine, and that its study has furnished a key to the explanation 
of the drift deposits of the plains, and of the so-called “Terminal 
Moraine,” which has been traced by the geologists of the United 
States from the Coteau round the basin of the (Jicat Lakes to 
the Atlantic. — On the Dyas (Permian) and Trias of Central 
Europe and the tnic divisional line of these two formations, by 
the Rev. A. Imng, B.Sc, 


^ological Society, May 6.- Prof. W. H. Flower, F.R.S,, 
pimident, in the chair. — Prof. Bell exhibited some specimens of 
MMerta melUensis sent from Malta by Capt. Bccher, R.A., and 
•mted that, in answer to his inquiries, that gentleman had confirmed 
tllie fact of the males appearing to equal in number the females, 
m had been stated by previous observers of the members of the 
gemis. — Mr. (J, A. Boulenger read a paper on the reptiles and 
lhfcrachian.s of the Solomon Islands, principally based upon two 
ooilections forwarded to the British Museum from that locality 
W Mr. H, B. Guppy, R.N. — Lieut.-Col, Godwin-Austen, 
F«R.S., exhibited an old Indian drawing representing a ligcr- 
hunt ; and called attention to the colour of one of the elephants 
engaged, which was of a creamy white. — Prof. Flower, F.R.S., 
dm^bed the state of dentition of a young Capyhara {Hydro^ 
cafybard) bom in the Society’s Gardens, which had died 
^ eight days old. All the teeth of the permanent series were 
fwesent and in use. — Prof. F, Jeffrey Bell read a paper on 
'^hieyclus, a new genus of Dendroclinotous Holothurians, and 
its bearing on the classification of the suborder,— A commu- 

Smith, containing a report 
the l^d and freshwater MoUusca which had been collected 
ft H.M.S. Challem^er from December 1872 

May 1576. The collection contained examples of 152 species, 
le of which were of interest and several new to science. — A 


communication was read from CounTBerlepsch and M. Taezan- 
owski, contaimng an account of a second collection of birds 
made in Western Ecuador by Messrs. Stolzmann and Siemir- 
adzki. I'here were .stated to be examples of 177 species in this 
collection, which had be^ made at various localities on the 
western slope of the Cordilleras above Guayaquil. The follow- 
ing species were described as new : — Henicorhina htla* is, Ckloro- 
spingHS ochraems, and SpherinophUa paupe>\ A new genus, 
PtT'ilotriccu^, was proposed for Todivostrutn ruficeps of Kaup. 
— A paper by Messrs. Godman and Salyin was read, which con- 
tained a list of the Rho]ialocera obtained by Mr. G. French 
Angas during a recent visit to the Island of Dominica. The 
number of species in tliis collection was twenty-seven, among 
them being a species of Nymphalinne apparently new ; this the 
authors proposed to describe as Cymato^muim i dom uicana,^ 
Mr. Herbert Driice read a paper describing the Heterocera 
collected by Mr. Angas on the same island. 

Victoria Institute, May 6. — Vice-C’hancellor Dawson, 
C.M.G., of McGill University, Montreal, read a paper on 
prehistoric man in ICgypt and Syria, and described the investi- 
gations which he h.'icl carried on during the winter in Egypt and 
Syria. Dr. Dawson ilhistraterl his paper by fli.agrains and speci- 
mens, atiKuig wliieh were several of the bones of .animals, in the 
classification of which IVof. Boyd Dawkins, J'‘.R.S., had taken 
part ; in dealing with his sid>|ect Dr. Dnws<m remarked that 
great interosi ntlaches to any remains which, in countries his- 
torically so old, may indicate flu* residence of man before the 
dawn of history. In Egypt, nodules of flint arc very almndant 
in tile K(H*ene limestones, and, where these have been wasted 
away, remain on the surface. In many places there is good 
evidence that the flint thus to be found everywhere has been 
used for the manufacture of flakes, knives, and other imple- 
ments, 'Phese, ,as is well known, were used for many purposes 
by the ancient Egyptians, and in modern times gun-flints and 
strike-lights still continue to be made. I'hc debris of worked 
flints found on the surface is thus of little value as an indica- 
tion of any any flint-folk preceding the old Egyptians. It would 
be otherwise if flint implements could be found in the older 
gravels of the ermntry. Some of these are of l^Jcistocene age, 
and })elong to a period of partial submergence of the Nile 
Valley. Flint implements had been alleged to be found 
in these gravc'ls, but there seemed to be no good evidence to 
prove that they art* other than the chips bro)a*n by mechanical 
violence in the renv)viil of the gravel by torrential action. In 
the Lebanon, numerous caverns exist. These were dividt^ into 
two cl.asses, wdth reference to their origin, some being water- 
caves or tunnels of subterranean rivers, others sea-caves, ex- 
cavated by the waves when the country was at a lower level than 
at ])resent. Both kinds have been occupied by man, and some 
of them undoubtedly .at a time anterior to the Pluenician occupa- 
tion of the countiy, and even at a time when the animal 
inhabitants and geographical features of the region were different 
from those of the present day. '1‘hey were thus of various ages, 
ranging from the j^ost-Glacial or Antediluvian period to the 
time of the Phtenician occupation. In illustration of this, the 
caverns at the Pass of Nsdir-el Kelb and at Ant Elias were 
described in some detail, and also, in conn< ction with these, the 
occurrence of flint implements on ’the surface of modern sand- 
stones at the Cape. or Ras near Beyrout. These Ia.st were 
probably of much less antiquity than those of the more ancient 
caverns, 

Sydney 

Linnean Society of New South Wales, March 26. — 
C. S. Wilkinson, F.G.S,, F.L.S., president, in the chair. — The 
following papers were read : — On plants which have become 
naturalised in New South Wales, by the Rev, W. Woolls, 
Ph.D., F.L.S. In this paper the author not only deals with 
the various importations, whether intentional or otherwise, of 
new and often injurious weeds, but also with the genera! and 
deliberate destruction of the native flora, especially in timber. 
He also points out that many of our most valuable trees, ns for 
instance the Myall (Acacia pendula), are dying out in cemse- 
quence of the want of any kind of protection for the young 
plants. 'Fhey are produced in abundance, but eaten down as 
fast as they grow. The paper contains a complete account of 
all the exotic Mono- and Di-cotyledons known in the colony. — 
The Australian Hydromedusff, part i., by R, von Lendenfeld, 
Ph.D. It is proposed in this paper to describe a senes of 
new species of Hydromeduscc of our shores. A new classification 
of the ffydromeduste is proposed. The present paper forms a 
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Prodromus of a system of the Hydroid Zoophytes and Craspe- 
dote Medusa^ which will be used and marked out in detail in 
subsequent papers. Ibe order of the //ydromeduscr is here 
divided into five sub-orders and twenty-one families. — The 
Stp^phomedusa: of the Southern Sea, part ii., by R. von Lenden- 
feld, Ph.D. This paper is a continuation of the paper read 
at the last meeting of the Society, and contains a description of 
all the species of the third order of llic Scyphomedusa^ the Cubo- 
medusa;, which have been described from the South Sea. — On 
some fossil plants from Diiblx), New South Wales, by the ReV, 
J. Milne Curran, R.G.S. 'J'his paper, which was illustrated by 
specimens in an extraordinary state of preservation, and mounted 
for the microscope, is a very careful essay towards the determina- 
tion of the (so-called) Hawkesbury l)eds at lJubbo, and names 
or describes as belonging to that formation the following forms, 
viz. ; — Sphenopteris crehra, S, glossophylta, NcuropteiHs australis, 
Thinfeldia odontopte* aides, T, media, Alethopieris Currani, A„ 
concinna, MerianopUris major, and a Conifer, Walchia milneana. 
Of new species Mr. Curran names OUontopteris macrophylla, 
Alethopteris {Pecopteris) australis, Hymenophyllipes dubia, Podo- 
samites, sp., and one Conifer set down doubtfully as WaUhia 
piw/ormis. 

Berlin 

Physiological Society, April 1 8.— Prof. Zuntz, with the 
help of a diagram, described and explained an apparatus for 
determinixm the gaseous inhalation and exhalation in the case of 
animals anected with curare. Kssentially it consisted of two 
glass bells set by means of an electric motor into regular up-and- 
down rhythmical movements, alternately sinking into a larger 
vessel filled with mercury, and rising out of it. Each bell had 
two connecting-tubes, one communicating with the animal under 
examination, the other with other i>arts of the apparatus. One 
bell was connected with a graduated reservoir containing the air 
that was to be inhaled, while the second communicated with a 
l)ell, likewise graduated and filled with mercury, intended to 
receive the exhaled air. Ry means of inserted mercurial valves 
the path of air was so arranged that in the rising of the bells the 
first came into communication only with the reservoir, and fdled 
itself with the contents of the same, while the second bell had 
communication solely with the trachea of the animal, and drew 
in the air of the lungs, In the sinking of the bells, on 
the other hand, the first communicated with the trachea, 
and forced the air that was to be breathed into the lungs, while 
the second communicated with the reservoir, and emptied into it 
the air previously exhaled from the lungs. This apparatus kept 
up the most regular artificial respiration in animals paralysed by 
curare for any length of time, even for many hours, and enabled, 
on the one Hand, gases that might be exactly measured, and of 
any composition that might be desired, to be employed for 
the purpose of respiration ; on the other, the products that 
were exhaled to be collected for measurement and chemical 
analysis. A whole series of other arrangements connected with 
this respiratory apparatus, provided automatically for suppl]^- 
ing the reservoir with exactly the appointed kind of air 
and in uniformly identical mixture, as also for producing 
and conducting to the reservoir, automatically, the requisite 
quantities of oxygen for determinate experiments. — Dr. Kemp- 
ner, with the apparatus above described, had, in the laboratory 
of Prof. Zuntz, instituted measuring experiments on the 
influence of the proportion of oxygen in the air that was to be 
inhaled on the consumption of oxygen and the exhalation of car- 
bonic acid from the lungs. It was a universally accepted doctrine 
that the proportion of oxygen in the air to be inhaled might vary 
within very wide limits, irom between loo and 15 per cent., 
without essentially aflecting the respiration, and that only 
when the oxygen sank to 5 j^er cent, or less did phenomena 
of suffocation appear. This view, which was based principally 
on the experiments of Regnault and Rciset, was not, in Dr. 
Kempner's opinion, sufficiently justified by the experiments re- 
ferred to. In consequence he some years ago carried out experi- 
ments on himself by inhaling, for the space of ten minutes on 
each occasion, by means of forced inspiration, air of different 
proportions of oxygen, and then analysing the exhaled air. 
From these experiments he found that respiration and the con- 
sumption of oxygen were not influenced by a higher than the 
normid proportion of oxygen in the air that was breathed. 
With a jeduction, however, of the oxygen in the air to be in- 
haled below the normal proportion, the consumption of oxygen 
became likewise reduced. It might be supposed that this result, 
which was at variance with the general view on the subject, was 


due to the abnormal conditions of respiration and the fordli 
inspiration. It was necessary, therefore, that this result should 
be confirmed by experiments on animals. Such, accordingly, 
were soon afterwards carried out by Dr. Kempner, mid 
yielded a result similar to that arrived at in the experimentf' 
on men. .Seeing, however, that the movements of the animal 
might have affected the result, Dr. Kempner determined on 
repeating the examination with .animals that had been subject^ 
to curare. The experiments were carried out on animals with 
the respiratory apparatus of Prof. Zuntz. After fasting fqr 
twenty-four hours, the animals were kept, throughout the time 
that the experiments lasted, in exactly the same temperature^ 
which was a warm one-- and they made thirty artificial respira- 
tions i)er minute. 'I'lie result yielded by these last experi- 
ments was that with a higher than the normal proportion of 
oxygen in the air breathed the consumption of oxygen was not 
different from that in the case of normal air. When, however, 
the proportion of oxygen sank to 18 per cent., the consumption 
of oxygen became fliminished, and decreased still further in pro- 
portion as the oxygen of the air was further lessened. Simi- 
larly the amount of carbonic acid exhaled was affected by the 
reduced proportion of oxygen in the inspired air. Carbonic acid 
also decreased with the decrease of oxygen, though not in the 
same degree as did the consumption of oxygen, a circumstance 
which pointed to the fact that in the exhaled carbonic acid was 
contained a certain portion of this gas formed by processes of 
dissociation independently of the oxygen of the inhaled air. An 
explanation of this fact, of such high importance physiologically, 
that a reduced proportion of oxygen in the air inhaled was 
attended by a reduced consumption of oxygen, was next given 
by the speaker, and in conclusion he indicated a series of prac- 
tical useful applications which^might be made of the fact. 
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* TI/E DILUTION OF DOG POISON 

PASTEUR has communicated to the French 
• Academy of Sciences (May 19, 1884) the results 
of his experiments on the attenuation of the virus of 
rabies, which, if they should be confii*mcd, would furnish 
us with the means of protecting dogs from rabies, and as 
a necessary sequel of protecting the human race from 
hydrophobia, that absolutely deadly and intractable 
disease which in every country where rabies exists devours 
every year some hundreds of human victims. 

Starting from the idea, now well established for at least 
some of the infectious maladies, viz. that the virus of a 
particular disease of this class on its passage through 
different species of animals is subject to alteration of its 
virulence, M. Pasteur inoculated monkeys with the virus 
taken from a dog affected with rabies, and found that it 
thereby became considerably altered. This alteration con- 
sists in a decrease of intensity, and it is the more marked 
the greater the number of removes. After the third 
remove (t.e. after having passed successively through 
three monkeys) it becomes attenuated to such a degree 
that inoculation with it of dogs, rabbits, and guinea-pigs 
does not produce fiital rabies. Dogs so inoculated remain 
protected against further virulent poison such as is 
derived from a rabid dog. 

But on the other hand the virus of rabies on its passage 
through the rabbit and guinea-pig increases in virulence, 
its intensity becoming even greater than that of the virus 
taken from a dog, rabid in the usual way (ra(^c (frs n/cs). 
The maximum increase in intensity is not, however, 
attained until several transmissions through the rabbit or 
guinea-pig. 

In this way it is possible to produce virus of various 
degrees of intensity, from the weakest, t.e. virus taken 
from the rabid dog and passed successively through 
several monkeys, to the strongest, i\<\ virus passed suc- 
cessively through several rabbits or guinea-pigs. 

M. Pasteur states that he has succeeded, by inoculation 
of the blood of rabid animals, in devising a simple method 
of obtaining attenuation of the virus, and of herewith 
protecting dogs from fatal rabies, but the experiments 
not being yet completed do not permit of a detailed 
description. 

Without wishing to say’any thing derogatory as regards 
these remarkable results, it is greatly to be regretted that 
M. Ppsteur, not being himself a pathologist, has not 
availed himself of the aid of his medical colleagues, in 
order to definitely ascertain whether the disease which he 
produced by inoculation in the dog, monkey, rabbit, and 
guinea-pig — for this seems to be at the root of his state- 
ments — was really rabies. However, he has asked and 
obtained from the French Minister of Public Instruction 
a Commission which is to compare the results of the 
inoculation, from a rabid dog, of twenty dogs, previously 
treated by M. Pasteur with his attenuated virus, with those 

I of the inoculation of twenty other dogs not previously 
" vaccinated.” 


This Commission, comprising such acknowledged 
authorities in physiology and pathology as M. Bedard, 
M. Paul Bert, M. Bouley, Dr. Villemin, and Dr. Vulpian, 
will no doubt soon be able to decide this question one way 
or the other, and its judgment will be awaited by all 
medical men as well as by the general public with any- 
thing but indifference. 

The experiments of M. Pasteur, published in the 
Comptes Kendtis of the Academy of Sciences for May 19, 
are these : — 

I. “ If rabies is transmitted from the dog to the monkey, 
and further, from monkey to monkey, the virulence of the 
virus becomes weakened on each transmission. The 
virus, having become diminished in virulence by the. e 
transmissions from monkey to monkey, if reintroduced 
into the dog, rabbit, or guinea-pig, maintains its attenuated 
character. In other words, the virulence does not return 
at a bound to the virulence of the virus of a dog affected 
with rabies of the usual kind, i.e. produced by the bite of 
a dog rage des rues). 

Under these conditions the attenuation can easily be 
accomplished by a small number of transmissions from 
monkey to monkey, to such a point that it does not pro- 
duce rabies in tlic dt)g by hypodermic inoculation. Even 
inoculation by trephining, an infallible mel^hod to com- 
municate rabies, cannot produce any result ; it creates 
nevertheless a refractory condition of the animal against 
rabies. 

II . “The virulence of the rabid virus increases on its 
passage from rabbit to rabbit, and from guinea-pig to 
guinea-pig. When in this way the virulence has reached 
its maximum in the rabbit, it can be transmitted in this 
state to the dog, and it shows here a much greater in- 
tensity than the virus obtained from a dog affected with 
rabies in the usual manner {rage des rues). This virulence 
is of such an intensity that after inoculation into the blood 
of a dog it invariably produces fatal rabies. 

III. “Although the virulence increases on the passage 
of the virus fn>m rabbit to rabbit, or from guinea-pig to 
guinea-pig, it requires several successive transmissions 
through these animals to attain its maximum, having pre- 
viously become attenuated by its passage through the 
monkey. Similarly the virulence of the ordinary rabies of 
the dog, which, ns wc have just shown, is not by any 
means the greatest that the rabid virus is capable of at- 
taining, requires several successive transmissions through 
the rabbit in order to attain its maximum. 

“It follows from the experiments just tlcscrilxicl that we 
can easily render clogs proof against rabies. It is readily 
understood that the experimenter can at will procure rabid 
virus attenuated in various degrees; some, non-fatal, pro- 
tecting the animal from the effect of more active as well 
as of fatal virus. 

“ The following example illustrates this ; — Extract by 
trephining from a rabbit dead of rabies after an incuba- 
tion prolonged by several days beyond the shortest period 
of incubation in the rabbit. This latter is generally com- 
prised within seven to eight days after inoculation, by 
trephining, with the most intensive virus. From the above 
rabbit, t\e, the one with the prolonged incubation, virus 
is taken and inoculated, always by trephining, into a 
second rabbit ; from this again virus is taken and inocu- 
lated into a third rabbit Each of these different samples 
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of virus, increasing in strength on every transmis- 
sion, is at the same time inoculated into a dog. This 
latter will then be found capable of resisting the most 
&tal virus, having become completely refractory to rabies, 
no matter whether the virus, derived from a case of com- 
mon rabies des rtm), is introduced by intravenous 
inoculation or by trephining/* 

THE MAMMAL/A OF INDIA AND CEYLON 
Natural History of the Mammalia of India and Ceylon. 

By Robert A. Stemdale, F.R.G.S., F.Z.S. (Calcutta : 

Thacker, Spink, and Co. ; London : Thacker and Co., 
1884.) 

T^HIS book may fairly be described as an attempt by 

A an unscientific writer to compile a scientific work. 
The author is favourably known as a describer of Indian 
wild sports, and his observations on the habits of animals 
are generally good and often original. His best known 
publication, " Seonee or Camp Life in the Satpura Range,** 
although not quite equal to Forsyth*s delightful « High- 
lands of Centra] India,** rises above the level of ordinary 
Indian sporting works. In the volume now published he 
has attempted the somewhat ambitious task of compiling 
a popular manual of Indian mammalia, comprising not 
only those described in Jerdon*s “Mammals of India** 
(which is restricted to the kinds found in the Indian 
Peninsula and the Himalayas), but also the species living in 
Assam, Burmah, Ceylon, and “ the countries bordering the 
British Indian Empire on the north.** By including some 
(not all) of the mammals described by A. Milne- Edwards 
from Eastern Tibet, several of those recorded by various 
authors from Kashgaria, Afghanistan, and Persia, and 
some Malay types, the total number of species enumerated 
is brought up to 482. This number, however, is partly 
made up by nominal species, the writer having compiled 
his lists from various authorities of unequal value. 

Had Mr. Sterndale confined his descriptions to the 
larger and better known mammals of India and the sur- 
rounding countries, he might possibly have achieved 
greater success. He has bestowed much labour upon the 
^book, and has in some cases, but unfortunately not in all, 
^d recourse to good and recent information. Thus he 
Ij w pts Flower*s and Mivart’s classification of the Car- | 
^^voray and Alston*s arrangement of the rodents, whilst 
&e places the dugong in the Cetacea^ and Galeopithecus 
'amongst the lemurs. 

The actual descriptions ot species are for the most part 
taken from other writers, and the same may be said of 
localities, which, however, are not always correct, even in 
the case of the larger and better known animals. Thus 
the markhor (Capra falconeri v. megaceros) is said to be 
found in Ladakh, where it does not occur, although 
common in Astor and Gilgit, and the hog-deer, Axis 
porcinusy is stated to exist “throughout India, though 
scarce in the central parts,** whereas it is not known with 
certainty to inhabit any part of the peninsula of India 
except Ae plains of the Ganges and Indus, Many other 
instances might be quoted. Mr. Stemdale is not even 
aware that Tragulus kanckil exists in Tenasserim, 
although its occurrence there was well known to Blytb, 
at least twenty-five years ago. He is unaware also that 
Canis luhus has been obtained in Gilgit, and NectnvaU 


elegans in Sikkim. But although Tragulus kanckil does 
not receive a number and separate notice as one of the 
Indian mammalia, Mustela nudipes, a purely Malay in- 
sular type, not recorded from continental Asia, is included 
in the list as No. 190, with the remark that “ this species 
may be discovered in Tenasserim.** There is a want of 
system in the admission and exclusion of species through- 
out. Thus Macacus thibetanus (No. 23) and Nemorhadus 
\ edtvardsii (No. 453) are described, whilst Semnopithecus 
roxellanay Elaphodus cephalophusy and Cervulus lachry- 
mans are ignored, although all are from the same country 
in Eastern Tibet, and described in the same work by 
one author. Similarly whilst some Andaman and Nicobar 
bats, e.g. Rhinolophus andamanensis (No. 48) and Phyllo- 
rhina nicobarensis (No. 63) are included, no mention is 
made of four Megacheiroptera from the same islands, vis. 
Pteropus nicobaricusy Cynopterus brachyotusy C. scherzeriy 
and C. brachysoma. 

As might be anticipated, the micro-mammalia are not 
treated in a manner that will afford much aid to a student. 
The writer is unacquainted with Mr. Oldfield Thomas*s 
important paper on the rats and mice, and with Mr. 
Dobson*s work on the Insectivora. The account of the 
latter order and of the Rodentia is full of errors. The 
mistakes in the case of the bats are even less excusable, 
for Dobson*s catalogue is quoted, and, to some extent, 
followed. Had Mr. Sterndale simply taken all his names, 
descriptions, and localities from Dobson he would have 
been safe. But he appears to have found a difficulty in 
making the names and the arrangement in Jerdon*s 
“Mammals ’* fit into Dobson *s scheme, and he has adopted 
a compromise, with the result that, besides repeating several 
mistakes of Jerdon*s, he has added not a few of his own. 
Thus, to take a few examples, he gives as two distinct 
species No. 54, Hipposideros armigery and No. 64, 
Phyllorhina armigeroy although he notices that Hippo- 
sideros and Phyllorhina are the same genus. He quotes 
as distinct species No. 92, Scotophilus fuliginosuSy and 
No. iif^y Miniopterus schreibersiiy shown by Dobson to 
be identical. Similarly No. 58, Hipposideros larvatuSy is 
the same as No. 59, H. vulgaris. But perhaps the most 
characteristic instance of error is in the last species in the 
order No. 121, Nyctophilus geojffroyi. This is taken from 
Jerdon, and no trace of it is said to be found “ inDobson*s 
monograph, which is so exhaustive as far as Asiatic 
species are concerned.** As the bat in question (N. timor- 
iensis) is peculiar to the Australian region, it is naturally 
omitted in Dobson’s “ Monograph of Asiatic Chiroptcray* 
but it is included in his General (British Museum) “ Cata- ^ 
logue of Chiroptera.** Jerdon*s mistake in classipg the 
species as Indian was founded on what looks very like a 
printer’s error in Blyth's “ Catalogue of Mammalia in the ^ 
Museum of the Asiatic Society.” 

These details will show the character of the work; 
mistakes such as those enumerated are to be found ^ 
throughout. At least a dozen omissions have been noted 
besides those already mentioned. The book is well 
printed and illustrated, and many details of osteology, 
&c., described and figured, so that it is important to show 
why, despite its merits, it falls far short of what is required 
in an exhaustive account of Indian mammalia. 

There are two portions of the woric of which it is' pos- 
sible to speak in terms of high praise. First, wfimver 
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the habits of animals are recorded on personal observa- 
tion they have evidently been accurately and carefully 
noted, llie author is a genuine naturalist ^nth a thorough 
love and admiration for animals, and in consequence he 
possesses considerable power of understanding and appre- 
ciating them. Secondly, the woodcuts are numerous and 
for the most part excellent. A few, such as the big-headed 
Gaur (Bosgaurus) on p. 530 and the musk-deer on p. 493 are 
less successful, and it may be questioned whether a nylgao 
can stretch itself into the gallop depicted at p. 477> but 
the spirit of the cut last-named would atone for a worse 
fault, and there is far more ground for admiration than 
for criticism. As an amusing work, with good illustra- 
tions, to which residents in India may have recourse for 
the identification of the principal mammals, this volume 
will probably find a ready place in the Anglo-Indian 
library. For the determination of the smaller kinds, and 
for a knowledge of the less known and more difficult 
species, the student will do well to search elsewhere. 

W. T. B. 


NORTH AMERICAN MOLLUSCA 
A Review oj the Non-Marine Fossil Mollusca of North 
America. By Charles A. White. (Washington : Govern- 
ment Printing Office, 1883.) 

T he Hon. J. W. Powell, the Director of the Geological 
Survey in the United States, continues his valuable 
contributions to scientific knowledge by the publication of 
his annual reports ; and the volume which is now before 
us forms part of the Report for 1881-82. 

This volume contains 144 pages, besides a full index, 
and thirty-two lithographic plates. It is carefully and 
modestly written, and the author candidly admits that our 
knowledge of the subject treated by him is “ very imper- 
fect.” The title of the work may be open to a slight 
criticism ; and the word ** inland ” (“ binnen ” in German) 
might be preferable to the negative expression non- 
marine,” which is used by the author. 

The geological formations which are embraced in the 
“Review” are the Devonian, Carboniferous, Jurassic, Tri- 
assic, Cretaceous, Laramie, and Tertiary. With respect 
to the Laramie formation, the author regards the group as 
occupying a transitional position between the Cretaceous 
and Tertiary ; it is remarkably fossiliferous, inasmuch as 
a greater number of the species mentioned in the “ Review” 
come from that group than from any other. The total 
number of North American non-marine or inland fossil 
species and well-marked varieties appears to be 227, of 
which 141 are found in the Laramie formation or group. 
Twelve species are Palaeozoic, and of these no fewer than 
seven species belong to the Pulmonibranchiata, and to the 
families Umaddee and Helicidcty which are not only ter- 
restrial mollusca, but undoubtedly air-breathers. Stro- 
phiies grandava of Dawson, from the Devonian formation, 
is by far the most ancient land shell hitherto known to us. 
In the face of these facts and in the absence of any facts 
to warrant the conclusion of the author, how can we 
reasonably agree with him that molluscan life began in 
the sea, and that all fresh-water and land mollusca 
have been primarily derived from those of marine origin”? 
Ahhoagh no land moHusk has yet been discovered in the 
oldest fossiHierous formation, it is evident that land and 


consequently terrestrial conditions must then and long 
previously have existed, so as to account for the sedi- 
mentary strata of which that formation consisted and for 
the prevalence of Lingula and other shallow-water 
Brachiopoda in the Silurian epoch. 

It is curious to notice that so many species of what are 
usually considered marine Conchifera A nomia, and 

Mytilus) occur in the Laramie g^roup, and one of A nomia 
in the Cretaceous formation. This confirms the experi- 
ments of Beudant and other naturalists, that many marine 
gill-bearing mollusks can live either in their own native 
and proper element or can gradually become accustomed to 
a brackish and ultimately a fresh-water habitat. The author 
also notes the “ persistence through long periods of geo- 
logical time of even the simpler types of non-marine mol- 
lusks, after they were once established.” And he remarks 
with respect to the Gastropoda that, “ although in geologi- 
cal rank the Gasteropoda are so much in advance of the 
Conchifera, the various families of the former seem to 
have been developed as early in geological time as those 
of the latter, and so far as we are now acquainted with 
the history of the fossil non-marine mollusca of North 
America, it appears that highly-organised land pulmonatc 
Gasteropods were introduced quite as early as any of the 
Conchifers. Indeed from present indications we are led 
to believe that the relations of the different classes of non- 
marine mollusca to each other were much the same in all 
geological epochs as they are to-day.” The following is 
also interesting : — “ Notwithstanding the annual migration 
of myriads of aquatic birds between the northern and 
southern provinces of North America at the present time, 
and doubtless also ever since it has been a continent, the 
fresh-water molluscan fauna of those regions respectively 
are still distinct.” 

A few minor points of classification which are met with 
in the present work will not be accepted by conchologists 
without some hesitation, e,g. the extension of the so-called 
family Rissoidee (or more properly IMlorinidce) so as to 
include the genera Hydrobia and Rythinella^ which latter 
is a subgenus of Bythinia and belongs to the Paludinidte, 
The families Pisidiiday Physidcc^ Ancylida^ Vitrinidtr^ 
ArionidcCy Pupida:^ Succinidcc^ and Vivifaridcp seem to 
be also supei^uous. In every well-organised army there 
ought to be a due proportion of men to officers of different , 
ranks. J. Gwyn Jeffreys 


OUR BOOK SHELF 

Plant- Life. By Edward Step. Third Edition. (London ; 

T. Fisher Unwin, 1884.) 

This is another attempt to give a popular description of 
some of the more sensational parts of the science of 
botany ; though the plan is disconnected, the general 
idea of the book would not be bad, provided it were well 
carried out. It is to be regretted that the author has 
failed to realise that it is necessary to be accurate in 
popular description. For instance, it is gravely stated in 
Italics that roots are never green (p. 29) ; we also read 
that Ruscus aculeatus “ presents the remarkable appear- 
ance of a.' flower growing in the centre of a leaf” (p. 94), 
that the Cryptogams have no embryo (p. 21 1), and that 
die Ricciacea and Characece have stomata (p. 212) 1 On 
p. 171 he mistakes intercellular spaces for cells in TsceteSy 
which he classes under the Marsuiamr («)elt Marcileacea^ 
p. 2X2/ ; and on p, 165 we are informed that the elaters 
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of Equisetum are composed of cells. As is usual in works 
such as this, the terminology of the reproductive organs of 
the lower forms is very erratic : thus he uses the terms 
spore ” and “ antheridium as equivalent in Selaginella 
(p. 139), he calls the “ sporogonia'^ of the Mosses 
^sporangia,” and the “ oogonia ” of Fucus “peri spores.'* 

On the subject of the lichen-gonidia theory he waxes 
warm, stating (p. 1 50) that it has been “ termed sensa- 
tional romance by every well-known practical fungologist 
and lichenologist." Of course every one is free to express 
his own opinion, but few who are not blind partisans will 
be prepared to agree with Mr. Step in excluding such 
men as De Bary, Schwendener, and Stahl from the list of 
“ well-known practical fungologists and algologists.” 

Till so-called popular books are written with more accu- 
racy, we should strongly advise those who wish to dabble 
in science either to abstain, or, better, to brace their 
minds to attack some text-book which can be depended 
upon ; after this, if they wish, they can easily supply for 
themselves that cheap sentiment with which “ Plant- Life ” 
abounds. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications. 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts. '\ 

The Equatorial Coud^ of the Paris Observatory 

It was only on the 7th of this month that my attention was 
called to a letter in Nature (p. 4) from M. Loewy, headed 
“ Reply to Mr. Grubb’s Criticisms on the Equatorial Coutp of 
the Paris Observatory.” I deferred answering this letter as I 
was travelling at the time, and had not the necessary data by me 
lo refer to ; further, because 1 desired to see the second part of 
M. Loewy’s letter before making my reply ; and lastly, because 
I hoj5ed that some of the errors in M. Loswy’s first letter were 
misprints, and that he would have corrected them in his second. 

1 may observe in p.assing that the paper to which M. Loewy 
alludes is a description of an instrument in the construction of 
which I am at present engaged, and that any criticisms of the 
equatorial coudi which it contained were merely incidental. 

M. Loewy assumes that my instrument is a modification of one 
which he described in 1871 in the Comptes Rendus, This de- 
scription I have, as it happens, never seen, nor am I much con- 
cerned to defend myself from the suggestion of plagiarism, since 
the fundamental principle of what 1 have called the “sidero- 
static telescope” is one the advantages of which were recog- 
nised long before 1871, although mechanical difficulties prevented 
its application. 

I find some difficulty in rendering my rej)!}’ intelligible to your 
readers, for although the equatorial cottd^ has been described 
and figured in Nature, they arc not as yet familiar with the 
form of the instrument which I am at present constructing. I 
now proceed to consider M. Loewy’s first letter. 

1 cannot admit that M. Loewy’s recital of what he is pleased 
to call my criticisms is accurate. He says ; — 

“ To give weight to his argument Mr. Grubb examines a case 
of the construction of an instrument of 27 inches aperture, and 
he anticipates in the construction the following difficulties which 
he considers insurmountable : — (i) The optical difficult of con- 
structing a lar^e plane mirror. (2) The practical difficulty of 
procuring a disk of the necessary dimensions. Mr. Grubb 
affirms there is no glass-works capable of making a disk of glass 
so large. (3) The difficulty of moving a mirror of which the 
weight, accoi^ingto Mr. Gmbb’s calculations, will be very nearly 
half a ton. (4) The dearness of the instrument, which would cost 
more than an ordinary equatorial plus dome and observatory,” 

With regard to (l) I may remind M. Loewy that I distinctly 
admitted 3 ie ** possibility of constructing such a mirror, but I 
expressed the opinion that inasmuch as no mirror of this size had 
yet been attempted success was problematical. 

I now learn from M. Loewy that such a mirror has been made, 


and that it “leaves absolutely nothing to be desired” ; but he 
has not told us to what tests mis mirror has been subjected. 1 
am not aware that there exists in Paris an object-gl^ of suf- 
ficient size to embrace the whole pencil of light reflected from 
it, and without this it is not possible, in my opinion, to apply 
tests which can be legitimately considered final. 

(2) 1 did say that / believed it to be impossible to obtain disks 
of such large dimensions, and I foundea my belief on the fact 
that not many years aro I applied to several of the principal 
glass manufacturers of England, France, and Germany for prices 
of disks for mirrors, the weight of which would have been less 
than those mentioned by M. Loewy, and none were vrilling to 
undertake the work. I am glad, however, to learn from M. 
I.«wy that the glass manufacturers are now prepared to furnish 
disks of such a size. 

(3) The next difficulty M. Lcewy attribute lo me is “the 
difficulty of moving a mirror of which the weight, according to 
Mr. Grubb’s calculations, will be very nearly half a ton,” and 
this, he says, has arisen from some error in calculation,'' 

I would ask M. Loewy to point out where I said anything of 
the difficulty of moving a mirror of half a ton weight. As I had 
a considerable share in -the construction of the Melboume mirrors, 
which weighed nearly four limes this, it is hardly likely that 1 
would assert such an absurdity ; and as to the allegapon of a 
wrong calculation, I ask M. Ltewy lo point out the mistake he 
refers to, and in order to give him every facility for so doing I 
append it below. It is necessary first, however, to settle the 
matter of thickness. 

M. Loewy, in Nature, May i (p. 5), says : — “ I have never 
said that the thickness should bcb*i8 of the diameter. I have 
given O' 18 as a maximum," 

I have, however, before me a paper presented by M. Loewy to 
the Academy of Sciences, March 19, 1883, in which occurs the 
following passage : — “ Mes recherches m’ont demontr^ que 
pour prevenir dans un miroir toute deformation causae par la 
flexion ou un leger serragCy il faut que I’epaisseur du ven'e soil de 
o*i8 du diamhre,” Now if I understand this rightly, it means 
that he has found 0’i8 of the diameter to be the minimum 
thickness necessary, and in no part of that paper does he speak 
of 0*18 as a maximum. He mentions in the following para- 
graph that a thickness of one-fourth is necessary under certain 
conditions ; and further on in the same paper he says : — “ C’est 
dans ces conditions que les miroirs du nouvel instrument ont ^t^ 
construits.” 'I’his t>eing so, 1 still think I was justified in 
assuming 0*225, a mean ^tween one-fifth and one-fourth, as that 
which he recommended. Now as to diamet^. He assumes a 
diameter of 38 inches to be sufficient for a 27-inch objective, but 
27 X - 38*178. Even this would only give full aperture of 
objective for the central pencil. For a moderate field nearly 
38! would be in actual use. 

Again, no optician in practice thinks of making a mirror with- 
out some margin ; in small sizes one-fourth to one-half of an 
inch, but in such a size as this three-fourths of an inch all round 
is not an extravagant allowance, and therefore in adopting 40 
inches diameter 1 did not exaggerate. 

I therefore had as my data — 

Diameter 40 inches. 

Thickness 40 X 0*225 = 9 inches. 

The calculation then is simple. 

Solid contents in cubic feet = Area of 40 inch circle X 9 

1728 

= 6*547 cubic feet ; 

and, taking a specific gravity of 2*5, each cubic foot would weigh 
I 5611 bs. ; therefore the weight of mirror » 6*547 X 156*25 = 
1023 lbs., or rather more than 9 cwt, I said nearly half a ton. 

1 may add that the specific gravity of the glass supplied to me 
by Messrs. Chance is rather more, viz. 2*52, which would give 
a higher result. 

In another place M. Loewy represents me as finding that 
“the mirror necessary for an equatorial coudi of 27 inches 
would weigh 8i tons ” I ! 

I never made such a statement, and I challenge M. Lcewy to 
say what grounds he has for this assertion. 

This is the second case in which he attributes tome statements 
which I have not made. A third and a fourth we shall come to 
just now. Your readers will remark that M. Loewy (except in 
one minor instance) never quotes my words. Hence perhaps 
have arisen the serious mistakes into which he has fallen. Re- 
spec^g the matter of thickness, M. Loewy appears to have 
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altered his opinion since he presented his paper on March 19, 
1883, to the Academy of Sciences j but, as I nave shown, he did 
make the siatefnent he ftow repudiates ; and even if the result of 
my calculations, founded upon that statement, do not agree with 
what he now considers to be necessary, he has no right to attri- 
Iwte the discrepancy to any error of mine. 

M. Lcewy then proceeds to show that it is possible to attach a 
weight of three-quarters of a ton to end of cross tube. I'his, I 
need hardly say, I never disputed ; what I did say was, ** The 
absurdity of han^g this three-quarters of a ton {i.e, weight of 
mirror, objeedve, and all their supports and attachments) *'on 
end of cross tube, and yet calling the instrument one of ^’ecision^ 
is too apparent to need demonstration. If I were asked if it 
would be possible to hang three-quarters of a ton on each end of 
the Greenwich transit, I might be able to reply in the affirma- 
tive, but if I were asked to guarantee that the instrument would, 
under its new conditions, be as perfect an instrument of precision 
as it is in its present state, I would not be inclined to risk my 

reputation'^ by any such guarantee, and yet M. Loewy compares 
the equatorial couaeio a transit instrument in stability. 

Lastly, on the question of expense. M. Lcewy is anxious to 
know where I obtained my infonnation, but as 1 am content to 
accept his own figures (sec his letter in your issue of May i), so 
far as the equatorial cottde is concerned, there is no occasion to 
discuss this point. I take the 12-inch size, as it is the nearest 
to the only one completed, and most likely to be .accurate. A 
12-inch equatorial couiU is estimated at 44,000 francs, i.e. say 
1760/, 

Now, in e.stimating the relative costs of the two forms, your 
readers will agree with me that for our purposes the fair com- 
parison is between the equatorial coudJ ancl such ecpiatorials as 
are most generally in use in this country, and it is well known 
that for 1760/. a first-rale 12-inch equatorial and dome can be 
procured, and this is as nearly as possible xvhat / and I 

have to thank M. Loewy for furnishing me with materials to 
prove my case with so little trouble. 

My paper at the Royal Dublin Society (so far as concerned 
the equatorial coud^ was mainly confined to showing that in 
consequence of its coiiiplicalion it presented many difficulties in 
its manufacture, imrticularly for large sizes, and 1 considered (as 
I do still consider) that too much was sacrificed in endeavouring 
to make it an instrument of precision, and to obtain universality. 
The very fact of its being difficult to construct renders any 
success the more creditable, and I gladly take this opportunity 
of expressing my admiration for the excellence of the optical 
work of the Messrs, Henri, which appears to have withstood the 
enormous strain put upon it by the peculiarity of construction of 
the instrument. I still consider, and in this opinion 1 am joinetl 
by the several astronomers of eminence to whom 1 have spoken 
on the subject, that the good results are due to the excel- 
lence of the optical work, and have been obtained in spite of, 
and not by reason of, the peculiar form of the instrument. 

And now I would say a lew words generally on the comparison 
which has been instituted between the two foions. The claims 
of the instrument which I i)ropose are very modest. I simply 
claim for it that by its peculiar construction I can obtain an in- 
strument of large aperture at about one-fourth the usual cost, and 
that the observer can be situated in a most comfortable position, 
and free from all the various inconveniences of ordinary observ- 
ing, I do not claim that the instrument will be one of precision, 
or that the images will be better after reflection from the mirrors, 
or that it will be universal, or that it will do all and everything 
which the equatorial coudi will do at four times the cost. What 
the equatorial coudi claims your readers already know. Like 
many other matters, this alst) will probably resolve itself into 
one of cost. If a director of an observatory has 1760/. at his dis- 
posal, it is for him to decide whether he will have a 12-inch 
equatorial coudi^ which commands the whole visible heavens, 
or a 24-inch telescope on my plan, sacrificing in this case about 
20* near the Pole ; or, putting it another way, he may consider 
the question whether he will spend 1760/. on a 12-inch equa- 
torial cot^i or 500/. on one of my form of same aperture. 

On this matter I shall have more to say in my second letter, 
in which also I propose to answer all the various objections M, 
Loewy has raised to my form. It may, however, be interesting 
for mm to learn that, with a single unimportant exception, he has 
not raised an objection which has not already been discussed 
and provided for in the new instrument ; but ne has suggested 
to me another objection to the equatorial coudi which I shall 
also treat of in that letter. Howard Grubb 

Rathmincs, Dublin, May 19 


The Batthquake 

My yacht, the Glimpse^ lay on the ground in the River Colne 
at East Donyland, alK>ut half a mile al>ove Wivenhoe, and as 
soon as I was able I joined her in order to study the eflects of 
the late earthquake. I remained in the district about a fort- 
night, and examined the mater part of the focus of disturbance, 
over an area of about eight miles long by six broad. I distin- 
guished on the ordnance map by appropriate marks (i) those 
places where the shock had been so violent that not only nearly 
all the chimneys had been knocked down but a large proportion 
of the house walls cracked and some l>ounclary w'alls thrown 
down ; (2) those where it had been less violent, many of the 
chimneys having been thrown down, but few or no houses 
cmcked ; and (3) tliosc where it hatl been only sufficiently vio- 
lent to throw down a few isolated chimneys, 'fhis third district 
extends in some directions much beyond the part examined. 
District No. 2 may he saitl to trend ft-om Wivenhoe south-west 
to somewhat south of Little Wigborough, but sends a small, 
narrow branch north-west up the Colne valley to Colchester. 
The main part of District No. i is at Peldon, Lan^enhoe, and 
Strood Mill, but there are two well-marked oiitl&rs, one at 
Wivenhoe and another at Mortimer in Mersea Island. At .and 
near Wivenhoe the intensity of the shock seems to have Iicen 
greatest at low levels, and such a siipnosition would explain the 
character of that outlier, hut no such explanation is applicable 
to the outlier at Mortimer, since the chief damage there is al 
a high level, and I w.as unable to iliscover any reason for its local 
character. 

A great jiart of iny atleniion was directed to such facts as 
indicated the direction in which the disturbance moved. The 
male of the G/iw/.w was on deck, and says that the yacht was 
first, .as it were, moved violently forwards to the west, and then 
even more violently backwards to the cast. All the circum- 
stances of the case make this a very good observation. In trying 
to determine the direction of the shock from the effects, I have 
taken great care to select such cases as would mark the first 
shock, and not the recoil. Unless this be done, no true result 
could be obt.ained, since very commonly the chimneys at ^mc 
end of a house have been thrown down by ilic direct shock and 
those at the other end in the ojiposite direction by the recoil. On 
the whole I uas able to ofiscrvc nineteen cases which I looked 
upon as satisfactory. Almost all these vary from east to soiilli. 
Perhaps the shock was rather more from the east .at Wivenhoe 
than at JVidon, 'I'he me.an of the whole is very nearly true 
south-east, which ni.ay be said to agree with the axis of chief dis- 
turbance as laid down by me on the ma]>. The only cose which 
is doui)lfiil is that of the church at IC.ast Mersea. The manner in 
which two portions of the lower have been ihn^wn down seem to 
indicate a sIkjcU from north-west. If this could be relied on 
with perfect confidence, it would show that the church lay on the 
south-east side of the vertic.al line, but I saw nothing else to con- 
firm such A conclusion, and 1 think it quite as probable that the 
damage was done by the recoil which over the greater jiartof the 
district was from that same north-west direction. If this supposi- 
tion is correct, the shock came up from below somewhat obliquely 
from south-east under East Mersea, where scarcely any damage 
has been done, and was most violent along the stroke of the 
wave at a distance of about three miles to the north-west, 'fhis 
and the general character of tlie area of chief disturbance .seems 
to me to ])oint to some very irregular distribution of hard rocks 
at a considerable distance below the surface. II, C. SOKBY 

Yacht Giimpsey Queen boro ugh, May 25 


In your issue of the 8th inst. (p. 31) Dr. J. E. Taylor draws 
attention to the fact that sound precedcil the Langenhoe earth- 
c[uake for an appreciable period of time. A similar phenomenon 
has often l>een recorded, but as I cannot just now quote another 
instance, allow me to put forward a personal one. 

On the morning of Monday, July ii, 1853, I had just gone to 
bed when I heard a heavy fast-approaching nimbling sound 
coming from the direction N.W. 1 N. I was in St. Jean de Luz, 
and had stopped at an inn which skirts the high road from 
Bayonne to Madrid. The noise was coming nearer with the 
speed of an express train, and knowing that the only heavy coach 
which plied in those days could not p.ass at such an hour, I con- 
cluded that an earthquake was coming and got up to look at my 
watch, which 1 had left on a table at the opi>osite comer of the 
room ; it was 20m. 8 s. past midnight. When the noise seemed to 
issue from the ground under me, the whole house shook ; it 
was then 24m. 5 s. past midnight. Although occurring at a time 
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when mott of the inhabitant* were asleep, this earthquake was MODERN TRA VEL — A SCIENTIFIC 

recorded in all neighlK)uring villages and at Vera, on the south EDUCA TION 

of the Pyrenees chain. This contradicts the observations^de tn rstthm^ a 

in Japan, where mountains seem to stop earthquakes. Taken ^ HE teaching of geography has 
uniwarS at St. Jean de Luz. I did not note down how long the . * sad pass m this country, as was evident from 
sound lasted before and after the shock. This should be attended the address of the President at the Anniversary ^ 
to, if possible, in all similar phenomena, for we have as yet no the Royal Geographical Society on Monday. The 
permanent self-recorder of sound. Society's examiner, Prof. Moseley, reports that it is 

Although notable earthquakes are of rare occurrence in Europe, entirely neglected in our public schools ; and the Council 
slight ones frequently happen. I have observed two micro- of the Society have withdrawn the public schools medals 
scopical ones near Hendaye. Our imperfect knowledge of their ^hich they have awarded for years, simply because there 
times and causes would be improved if our meteorological o^r- f^^ candidates for them. In our great public schools 

yatories hj^ proper seismometers telling their own t Jes. Perhap geographical teaching has no recognised place i if taught 
they should be of three kinds : for serious earthquakes, for slight | a K voluntary subiect which may or mav 

shocks, and for earth-tremors. Antoine d'Abbadie, “ f“ 

PmwiL T^aar aa I’TnafUiit J'ot bc takcn at the caprice of the boys, borne attempt 

Pans, May 26 de 1 Institut of th^ «iihi®rt 


THi:: earthquake was felt by an invalid in bed at Dudbridge, a 
mile south-west of Stroud, Gloucestershire. The house stands 
on the Middle Lias. It was also felt at Stonehousc, three miles 
west of Stroud on the Lower Lias. The New Red dips under 
the Lias, about seven miles west of Stonehouse, at the well- 
known section at Westbury-on-sSevem. It is presumed that the 
Carboniferous Limestone exists under the New Red. It is 
visible three miles to the west of West bury. 

May 23 A. .Shaw Page 

Instinct in Birds 

I READ with special interest the letter signed “ Wm. Brown ” in 
NatureoF the iSth (p. 56). I regret t cannot .sec theletter to which 
it refers. My excuse for intruding on your limited space is that I 
have something to say about a maupie's nest. My text is words 
in Mr. Brown’s letter, ‘M have often seen the nest shot down.” 
Some years ago seeing a magpie fly from her nest I clira)>cfl the 
free to see wnat was in it. 1 found six eggs, but 
They were starlings' eggs on which the magpie was sitting. 1 
visited the tree several times, and always found the magpie 
sitting on the starlings’ eggs, 'lo my great regret, on finally 
ycoming to see how the magpie and her foster brood were getting 
on, I lound a shot-hole through the nest, and magpie and eggs 
knocked to pieces. R. S. S. 


nocked to pieces. 
Ediuburgn, May 21 


P.S. — My regret was the grejiter as I could easily have 
jirevcnted this by asking a neighbour’s keeper to let the nest 
alone. The magpie lays as a rule seven eg^. 'rhere were six 
starlings* eggs in the nest. I saw no starling near the place, 
and as it was in the middle of a dense fir wood, I was the more 
astonished to see starlings’ eggs there. 

A Remarkably Brilliant Meteor 

To-night, about 10.45 1 ‘‘stepping westward,” 

about half a mile east of my house. Suddenly the ground before 
me was lighted up with noontide splendour by a luminary that 
was above me and behind me. Looking back I saw a meteor a 

f ood deal east of the Great Bear, and nearly as high in the sky. 
t was about as big os Venus, and of the same hue. It was speeding 
from north to south with a slight descent. Its course very soon 
came to an end. It left behind it a streak of duller lustre : this 
phosphorus-like trail vanished almost at once. The career of this 
meteor while that body was visible here, lasted little, if at all, 
longer than a minute, but its li^t was remarkably brilliant. 

John Hoskyns-Abrauall 
Combe Vicarage, Woodstock, May 20 

Right-aidedness 

An unprofessional account of a case of paralysis lately in the 
'West London Hospital may be of interest as corroborating the 
•assertion of Mr, Wharton (in his letter of March 20) that in 
’paralysis of the left side it is the right eye which suffers, and 
vue versa. 

^whom 

motion, -- , . . . t ‘j r 

eye, however, was normal and bright ; while on the right side of 
me face, which did all the talking and laughing, the eye was 
half closed, and one could see under the drooping eyelid that the 
pupil was dilated till but a narrow margin of iris was visible. 

.r E. H. 


are $0 few candidates for them. In our great public schools 
geo^aphical teaching has no recognised place ; if taught 
at all it is only as a voluntary subject, which may or may 
not be taken at the caprice of the boys. Some attempt 
has been made to methodise the teaching of the subject 
in schools under Government inspection, but so far the 
result has not been very successful. No doubt the 
Science and Art Department and the University exa- 
miners have done much to improve the teaching of what 
is known as physical geography in our middle-class 
schools ; but at the very best we are a long way from 
perfection in this important branch of education, which, 
were it not for unintelligent teachers and dry text-l^ks, 
ought to abound with interest. One serious defect in our 
system of teaching the subject is the want of proper appa- 
ratus ; maps are good enough in their way, but it is not easy 
to persuade the pupil that they represent anything more 
than a flat surface. They are a poor substitute for the 
models which we find in some Continental schools, sup- 
plemented as these are by large-scale, well-executed 
pictures of the leading natural and artificial features with 
which geography deals. If Miss North’s gallery of 
pictures at Kew could be taken round the country at 
intervals for exhibition to our schools, it would do more 
for giving a real conception of what geography is than 
many text-books. Let us hope that the step taken by the 
Royal (Jeographical Society, in appointing an inspector 
to visit Continental schools and report on the whole 
subject, will lead to real reform. 

Of course the most effective and impressive method of 
education in geography would be to take the pupil all 
over the world, and let him see with his own eyes Ae 
many wonderful and beautiful features of our earth, which 
as lists of dr>' names weary his soul in his text-book. 
This is a method recently followed to some extent in cer- 
tain of the French high schools. The best pupils are 
taken during the vacation to some important foreign 
centre, like London or Berlin, Christiania or Stockhomt, 
from which excursions are made to the leading natoal 
and artificial features of the country. Every tourist is 
indeed more or less of a practical geographer, finding 
fresh energ>', education, and interest in those very things 
which when at school he abhorred. But we fear that many 
tourists pass through a country, if not with their eyes 
closed, at least without any training whatever as to what 
they are to look for ; and unless the best-intentioned 
tourists have been so far instructed, their travels will do 
them little good. Hence the great educational vahie of a 
car6fully-compiled guide-book ; and how important such 
a guide-book might be made as a means of geographical 
and scientific instruction may be seen from the handsome 
“Orient Line Guide” before us.^ It is in most respects very 
different from any of the volumes with which Muiray and 
; Baedeker have made us familiar. It is meant neither for 
[ knapsack nor pocket, but evidently for the saloon table. 
[ It is a broad folio, handsomely printed and abounding in 
• fine large-scale illustrations and maps by Maclure and 
Macdonald. Every one who has gone a long voyage 
must have felt its tedium in spite of amusements of 
f kinds ; but with the aid of the “ Orient Guide ” eveiy day 
^ I ought to bring fresh interest and fresh means of inslnic- 


Illustrated Guide of the Orient Line of Steamships between England 
Ikiip Australia.’' Issued by the Managers of the Line, (London; Maclure 
P^tid Macdonald.) 
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tion. The illustrations themselves are of much interest ; 
plans and portraits of several of the magnihcent ships of 
the Line, views of many places and scenes from Gravesend 
to New Zealand, star-charts which may furnish a nightly 
education in astronomy as well as navigation, and maps 
of all the countries along the route. 

When we say the work is edited by the Rev. W. J. 
Loftie, it will be evident that it is of an unusually high 
stamp. The special feature of the text is that besides the in- 
formation about the Line and its ships, instructions to 
passengers and such like useful hints, we have special 
articles on seamanship, navigation, natural histor)-^ at sea, 
and weather at sea. All the leading features along both 
t^ Suez route and the Cape route are pointed out and 
information given about them as the voyage proceeds, 
while special chapters are devoted to all the Australian 
colonies, to Egypt, the Holy Land, Italy, European cities, 
and the mother country. Thus it will be seen that the 

Orient Guide ” is adapted for the use of voyagers from 
both ends of the route. 

As a means of conveying some practical knowledge 
of science, and arousing an interest in the subject, 
the chapters on seamanship, navigation, meteorology, and 
natural history must be particularly useful. Under “ Sea- 
manship^' we are informed about all the most important 
points in the structure and working of a vessel. Such 
common terms as “ running,” “ reaching,” “ beating,” are 
explained, as are also the causes of the various motions of 
a ship— rolling, pitching, scudding, and so on ; the 
various rigs of ships, the different species of ropes and 
knots, the various phrases shouted in working the helm, 
and other terms in nautical phraseology. The chapter on 
navigation ought to be particularly welcome to landsmen ; 
by means of it the mere progress of the vessel itself, the 
daily operations of the officers in connection therewith, 
the conduct of the compass, the reading of charts, the use 
of the sextant, the various methods of ascertaining longi- 
tude, the use of the log, and so on— all can be made to 
furnish the passenger with constant sources of interest, 
and give him some idea of the many and complicated 
scientific principles which underlie so apparently simple 
a matter as the navigation of a steam vessel. The 
chapter also contains much information about the stars 
and their utility to navigation. The star-charts which 
accompany the chapter are not overloaded with names, 
and will be found of real utility in detecting the leading 
stars and watching their nightly changes as the vessel 
proceeds on her course. 

The chapter on natural history contains succinct in- 
formation on the leading forms of animal life likely to be 
met with during the voyage — land, coast, and ocean birds, 
fish of various kinds, cetaceans, the nautilus, zoophytes ; 
while the marvellous phenomenon of the luminosity of the 
sea is explained. By a study of the chapter on the 
weather at sea, passengers may be able to throw more 
int^igence and variety into that monotonous and never- 
ending topic of conversation. 

The more purely geographical part of the work is done 
in considerable detail. All the features met with on both 
routes are described in the order of their occurrence. 
Then for the benefit of those going out there are several 
chapters on the various Australian colonies, on their 
vanous aspects, scientific, geographical, and economical 
Pn the other hand, for the benefit of Australians there 
is a general chapter on European travel, and special 
^apters on Egypt, Sinai, and the Holy Land, Italy, 
European cities, and the mother country— all richly 
illustrated. 

Thus it will be seen that the Orient Guide ” is some- 
thing very different from the ordinary run of guide-books, 
and that with it as a constant companion on board ship, 
a voyage to or from Australia may be made a real educa- 
tion. We should like to see other companies follow the 
example so well set by that of the Orient Line ; travel- 


ling by sea has now* become so common that thus the 
senoiis defects of English education in geography might 
be largely remedied. But even the railway companies 
might follow the example. Several years ago we noticed 
a geological guide to some of the United States rail- 
ways, in which the various formations along the routes 
were described in the order of their occurrence as the 
train proceeded. Something of a similar kind might very 
w’ell be done for English railways, extending the pro- 
gramme, however, to other features besides those relating 
to geologj'. Meantime the Orient Line is to be congratu- 
lated on its enterprise, and on the intelligence which has 
guided the compilation of their handsome work. Mr, 
Loftie has not only edited the work, but written the 
chapter on Egypt, while other special subjects have 
been treated by Dr. Charles Creighton, Mr. G. Baden 
Powell, Commander Hull, and Mr. H. K. Watts. 


THE LA TE MihXSIEUR WL/RTZ 

W E have received the following communication from 
a Paris correspondent 

The dloges pronounced over M. Wurtz’s grave and 
your estimate of his place in science, doubtless being 
prepared, will tell your readers the extent of his life-work 
as a chemist. Indeed the best monument that could be 
raised to his memory would be a list of the work that has 
come from the laboratory at the Ecole de M^decine during 
his thirty-four years' direction. But your readers may 
perhaps also be interested to know something of M. 
Wurtz as he appeared to those who were his pupils at the 
time of his dcatn. 

The impression one had at the beginning of M. Wurtz’s 
first lecture was one of utter surprise. Organic chemistry 
was no longer a dry science full of dry formulae, tiresome, 
complicated and difficult to remember ; for the whole 
series of chemical iraiisformations appeared as some 
philosophical romance in uhich the atoms and groups of 
atoms had their own particular characters, and could in 
given circumstances be depended on to act in a particular 
way. Yet, notwithstanding the j)icturesc|ucness of expres- 
sion, there was no sacrifice of scientific accuracy. His 
teaching was so skilfully designed that each of his phrases 
could be interpreted immediately by the theories of thermo- 
chemistry and dissociation, which the more advanced 
student would learn later to apply to the study of organic 
chemistry, and by whose help the science is being 
gradually brought more and more to a purely physical 
stage. In the same way the psychology of the individual 
characters in life may some day be capable of being inter- 
preted by purely physiological results. But notwithstand- 
ing the assertions of some eminent chemists, and notably 
of Wurtz’s great rival Bcrthelot, no more in chemistry 
than in psychology is the problem thus reduced to one of 
rational mechanics. It seems, on the contrary, that for 
the accomplishment of this end account must inevitably 
be taken of those atoms for which Wurtz fought so hard, 
and of which Berthelot and the Ecole Nomiale still deny 
the probable existence. 

Taken aback at first by the new way of presenting well- 
known facts, one was soon carried along by the stream of 
Wurtz’s eloquence and by his enthusiasm ; and as one 
came out of the theatre, though Wurtz never left his sub- 
ject to go into transcendental digressions, one had a 
feeling of being raised from the common things of life a 
feeling of being better in every way for the new revelation 

of scientific truth. . . . , . 

Wurtz’s eloquence was exceeded only by his mowsty. 
He spoke of and praised Hofmann s general xi^thod for 
the preparation of the compound aniiuonias without men- 
tioning the fact that it was he who discovered and recog- 
nised the first compound of this type. He culogis^ 
Berthelot’s great discovery that glycerine is a tnatomic 
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alcohol, then spoke of the diatomic alcohols or glycols ; 
but no one in the audience could have guessed that it was 
he who first gave an accurate interpretation to IJerthelot's 
results, and that he followed up and confirmed his gene- 
ralisation by the brilliant discover)^ of the glycols. 

1 cite but two cases out of many, for during the whole 
of his course Wuriz never alluded to one of his dis- 
coA'cries as being his own ; and certainly from his own 
lectures his large audiences at the Sorbonne could have 
had no idea of the leading part he played in the grand 
development of modern organic chemistry. 

Having already exercised his immense influence at the 
Ecole de Mddecine, he felt himself at too great a distance 
from his auditors at the Sorbonne, and while he was 
having a laboratory (still unfinished) built for him, he in- 
augurated last year a series of weekly confircnces ‘ under 
his own direction, which might well find their analogues 
in the English Unnersitics. Each week M. Wurtz gave 
out two subjects fsiich as molecular weights, the parafiins, 
the ethers, &c.), and two students volunteered to give lec- 
tures (lasting from half an hour to three-quarters of an 
hour) on them the week following. The confirences were 
delivered in one of the large lecture-rooms to audiences 
of from sixty to eighty students ; Wurtz himself sat at the 
end of the lecture-table and gave a kindly and helpful 
criticism after the conference was t)ver. 'J'hc last of these 
conjcrenccs was given just lltrce weeks ago by the writer 
of these lines, and M. Wurtz’s kind words will always be 
a precious memory to him : - they were the last he was 
destined to utter in public. 

Wurtz was a fine man, of eommanding presence. To 
alleviate the organic disease from which he suffered, and 
from which he died, he began by his doctor’s ord(?rs to 
work at gymnastic's about ten years ago, and he was, not- 
withstanding his sixty-six years, an an'oinplished gymnast 
at the time t»f his death. 'I'hc untiring activity of his 
mind apj)carcd in a certain Nivacity and restlessness of 
manner peculiar to liimself ; but one felt, as soon as one 
saw and spoke to him, that he was a straightforward, 
loyal-hearted gentleman. 

M. Wurtz was followed to the grave not only by the official 
dejnitations from the Sdnat, the Jnstitut, and the various 
learned institutions with which lie was connected, but also 
by hundreds of students, jirincipally from the Ecole de 
M<?decine and the Faculte des Sciences, bearing, accord- 
ing to French custom, wrcatlis of flowers, and thus paid 
their last tribute to the memory of their loved master. 
One could not help noticing especially an immense wreath 
of white flowers, offered by the women-students of the 
Facultd de Mddccinc, as a testimony of their gratitude to 
the man who some fifteen years ago obtained permission 
for them to study in the Faculty, and whom they followed 
to his last resting place right across Paris from the 
Boulevard St. Germain to the cemetery of PC.Te la Chaise. 

The sympathy which M. Wurtz inspired in .all with 
whom he came in contact, coupled with his great genius, 
gave him a personal influence beyond that of most men — 
for if he is aead to us in the body he is still living in the 
mind, aye, and in the hearts, of the thousands of students 
who have listened to him in rapt attention on the 
benches of the £cole dc Medicine and of the Sorbonne. 
As he said of Dumas : Forma mentis (Cterna, 

Paris, May 16 

ROBERT ANGUS SMITH 

A NOTHER of the men of the middle time has passed 
away. Early on Monday morning, the 12th inst., 
whilst Adolphe Wurtz lay dying at Paris, Angus Smith 
breathed his last at Glynvvood, Colwyn Bav. Both men 
were of the same age, and both were pupils of the illus- 
trious Liebig— students in the great chemical school of 
Giessen. Each, in a sense, was imbued with some one 

* 1 need hardly gay all University lectures are quite free in France. 


phase of the spirit of their many-sided master, but in a 
different manner ; Wurtz spent his energies and won his 
greatest triumphs in the development of chemical theorj', 
and in the elucidation of the structure of oiganic com- 
pounds ; Smith had probably little knowledge of, and 
i but little sympathy with, the theories of modern organic 
chemistry ; and although possessed of his countrymen’s 
love of inctaphysics, and, as his writings show, capable of 
much abstract speculation, his conceptions of chemical 
constitution were probably, in the main, as mechanical 
as those of Dalton, whose disciple and chief interpreter 
he considered himself to be. His chief point of contact 
with Liebig lay in his recognition of the utilitarian side of 
his science : for upwards of forty years he laboured un- 
ceasingly to show how chemistry might minister to the 
material comfort and physical well-being of men — not in 
the manufacture of new compounds useful in the arts, or 
in the establishment of new industries, — but in raising 
the general standard of the health of communities by 
checking or counteracting the evils wliich have followed 
in the train of that enormous development of the manu- 
facturing arts wliich is the boast of this century. Sweet- 
ness and light were fixed articles in Smith’s creed. His 
love of fresh air, of pure water, of a green hillside was 
intense. “Where to, sir?” asked a cabdriver whom 
.Smith had luiiled on his way home, tired and longing for 
escape from beneath the dull, murky Manchester sky. 
“ 'I’o the sun ! ” was the answer. And we are told that it 
was to the credit of that cabman that he did not take the 
old philosopher to some hostelry with the sign of Phoebus, 
but trundled him among the green lanes beyond the city’s 
outskirts until it was time to turn the horse’s head home- 
wards. 'J'o keep the air in our towns fresh and whole- 
some, to j'estore the water of our streams to its pristine 
clearness, to preserve the freshness and verdure of the 
fields and woods, to sweeten the atmosphere of the 
crowded dwellings in cities,— this was the kind of work 
to which Smith dedicated his life, and at which he 
laboured to the very last. There have been greater 
chemists, no doubt ; his name is not associated with any 
fundamental discovery in chemistry, and his attempts at 
theorising were not always very happy ; but in his true 
vocation, as the chemist of sanitary science, Smith 
worked alone, and we have yet to find the man on whom 
his mantle has fallen. 

Robert Angus Smith was born in the neighbourhood of 
Glasgow on February 15, 1817. When nine years of 
age, he was scut to the High School, and at thirteen he 
entered the University of Glasgow. He quickly showed 
that liking for the classics, and especially for Greek, which 
clung to him through life, and his mother, as usual among 
Scottish matrons, cherished the aspiration tliat her son 
should “ wag his pow in a poopit.” Whether tliis ambi- 
tion was ever shared by her son is doubtful ; at all events, 
such a career became impossible for Smith after hearing 
the preaching ()f Campbell of Row : he declared that he 
could not lake “ Iioly orders in a kirk which had expelled 
a man for being apparently both wiser and better than 
itself.” On leaving the University he acted as tutor in 
various families in the Highlands and in London. What 
directed him towards science does not appear. In com- 
pany with his brother John, who is known as the inventor 
of a chronioscope, and as the author of some speculations 
on the cause of colour and the nature of light, he had read 
the standard works of his time on natural philosophy and 
chemistry. When twenly-two years of age he found him- 
self at Giessen, and after working under Liebig for some 
lime he obtained his doctorate. He returned to England 
in 1841, and procured employment under Dr., now Sir 
Lyon, Playfair, in connection with the Health of Towns 
Commission. It was this circumstance which doubtless 
se rv^ to fix the direction of his future work. His earliest 
pijpplition — a contribution to the then recentlv founded 
CSeitical Society of London— was a paper on the air and 
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water of towns, and successive memoirs, with almost 
identical titles, made their appearance either in the 
Society's Transactions or among the Reports of the British 
Association, The Royal Society’s Catalogue shows that 
Smith was the author of about thirty papers on air and 
water. These he eventually collected and published, with 
considerable additions, in the form of a thick octavo 
volume, entitled “Air and Rain, the Beginnings of a 
Chemical Climatology," with a dedication to his friend and 
teacher Liebig. This book shows Smith at his best and 
at his worst It is full of facts and c^uaint out-of-the-way 
references ; on the other hand, it is diffuse, and, as a 
piece of literary work, badly put together — faults difficult 
to avoid in a compilation based upon, or largely composed 
of, p aj p e r s ataneady published. That Smith had consider- 
able literary sldll, and a sound critical faculn^, may be 
seen m the ^ort memoir on Graham prefixed to the 
collection of that philosopher's papers brought together 
and published, with a reverentid care, by the late Dr. 
James Yom^ of Kelly. Smith had years before saturated 
his mxnd wifli the notions of the Hellenic atomists, even 
before the time he wrote his monograph on Dalton, and in 
this short prefatory memoir of some twenty pages he 
crystalhses out his droughts on the development of the 
atomic systems of Kapila, Leucippus, Lucretius, Newton, 
and Dmkon, and shows with admirable lucidity Graham's 
true relation to these great thinkers. Smith, however, 
would never have made a good teacher, despite 
his wish, in early life, to connect himself with some 
place of higher chemical instruction. When at his 
best he was not an ineiTective speaker ; but he was 
wanting in power of exposition, and his metaphysical 
tendencies and his quaint playful fancy were only 
too apt to disturb the even tenor of a sustained descrip- 
tion, or dosely reasoned argument. No man, however, 
was mart pt^ular among young men, for he had a genuine 
sympathy with youthful aspirations, and a kindly way of 
drawing out and encouraging what was good in them, 
and there are dozens of men still living who have to 
thank the gentle, quiet-spoken philosopher and friend fur 
their first step in life. He had, too, his countrymen's 
tenacity of friendship : it took a very violent wrench 
indeed to disturb a confidence once placed. 

From 1842 Smith was closely connected with Man- 
chester. In that year he settled himself in the town as a 
consulting chemist. Shortly afterwards he became a 
member of the Literarj' and Philosophical Society of 
Manchester — a society made famous by its connection 
with Dalton and the Henrys — and much of his work 
appears in the Memoirs B,nd Proceedings of that body. In 
1055-56 he became one of its honorary secretaries, in 1859 
a vice-president, and in 1864-65 president. In his 
“ Centenary of Science in Manchester,” published a short 
time ago, he has sketched, in characteristic manner, the 
growth of that institution, and has sought to trace its 
influence on the development of scientific life in 
Lancashire. 

In 1863 Smith was appointed Inspector-General of 
Alkali Works for the Government, and the somewhat 
delicate task of initiating the working of Lord Derby's 
Act fen to him. He performed this duty with character- 
istic tact and with every desire to avoid undue inter- 
ference with the legitimate business of the alkali maker. 
The suCOTsful working of that Act is largely due to the 
manner in which Smith and his subordinates set it in 
operation. On the passing of the Rivers' Pollution Act 
he was made Inspector for England, and afterwards for 
Scotland. He held both these appointments up to the 
time of his death. 

An^s Smith had a passionate delight in the Highlands, | 
the «mel] of a peat fire was to him as incense. He 
somethuig, too, of the Highlander's love of mysticism 
m his ct^^sition, and throughout his life he found 
pleasure in Celtic hteratLi»o . and it was with a mind well 


stored with le§'ends that he produced *'Loch Etive and 
the Sons of Uisnach,” published anonymously in 1879. 

Smith Jived the “quiet life” of Pope’s philosopher. 
His temper was singularly even and placid ; he had his 
checks and crosses, of course, like other men, and he was 
occasionally pained to find himself misunderstood. But 
nothing ruffled his calm. His perfect transparency, bis 
charming simplicity, and a certain quiet playfulness of 
manner gained for him the sobriquet of “Agnus” 
Smith. Indeed, his sense of fun could see the latent 
humour in any situation. Even on his death-bed it was 
with him. Somebody had said that they were not going 
to part with him yet. “You will be clever people,” he 
rejoined, with the old twinkle in his eye, “ if you keep me 
here three days longer.” 

Smith became a member of the Chemical Siocsety in 
1845, and a Fellow of the Royal Society in 1857, ann in 
1882 the University of Edinburgh conlesred fibe honorary 
degree of LL.D. upon him. 

T. £. Tbowc 


NORWEGIAN GKODETICAL OPERATIOm'^ 

'^HE first part of this publication, published in 1^82, 
was reviewed in Natuhe, February 8, 1883. The 
second part, now before us, consists princip^y of a aeries 
of tables giving the results of the observations at the fol- 
lowing tidal staxlofis Stavanger from 1881 to 1^82, 
Throndhjem from 1880 to 1881, Kabelvaag from 1883 to 
1882, and Vardoe from 1880 to 1882. These talbte are 
arranged precisely as in the first part ; it is t h e refw n un- 
necessary to refer to them more j^ticularly. 

A description, accompanied by a drawing, is gmn of 
the self-registei-ing apparatus used. The float, pmotd in a 
tube, is connected by means of a fine wire to a wheel 
50 cm. diameter, and the wire is kept taut by a comter- 
weight acting on a second concentric wheel On the axis 
of these wheels, and rigidly connected to it, is a ponion 
2’5 cm. effective diameter, working on a borixofttal rack, 
to which the scribing pencil is attached. Thus the rise 

and fall of the tide is measured to a scale of or i- 

50 20* 

A cylinder, on which is fixed the diagram paper ruled 
with hour lines, is placed horizontally below the rack, and 
is driven by a clock connected to it directly by means of 
gearing, and assisted by a weight attached to a string 
passing over a pulley. This apparatus is the invention of 
Lieut.-('oL Haffner, and is made by a watchmaker (G. P. 
Stenberg) at Bergen. 

It is mentioned that, owing to a defect in the self- 
registering apparatus Ui?ed at (;scarsborg and at Droa- 
theim, and described in the first part, the observatioas 
are not as satisfactory as might be wished. In the ins^- 
ments used at these stations the motion of the driving 
clock was communicated to the diagrams by means of a 
string, and it has been found that the variations in the 
amount of humidity and of temperature sufficiently 
affected the length of the string to cause appreciable 
errors. It should be understood that the readings were 
taken by means of hour lines ruled on the diagram paper; 
any alteration in the length of the string clewly affects 
the accuracy of the position of these hour lines. J his 
source of error has been removed, and new observations 
taken, which will be published in a succeeding part. 


M’ 


SATURN 

ESSRS. PAUL AND PROSPER _ HENRY con- 
tribute to La Nature some interesting informatim 
on the recent aspect of the planet Saturn. Dunne the 
month of February and the beginning of March last 

> Fublictioii of the Norwegian Committee rf ih. A«oektia fcr tha 
MeaBuremenl of Degrees in Europe, Part 11 . {Chnstiani*, *883.) 
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several nights were of exceptional purity so far as regards 
the definition of stars observed in the telescope. Messrs. 
Henry say 

“ We took advantage of the most favourable moments 
to obsen'C with our refractor of 0*38 m. the aspect of the 
principal planets ; Saturn and his rings attracted our 
especml attention. The representations of this planet 
w ere often of remarkable precision, even when magnified 
more than a thousand times. It was possible to notice 
on several occasions curious inequalities in the equatorial 
band. Outside the known rings we established, around 
the principal separation (Cassini’s division), the existence 


j of a new ring, brilliant and perfectly defined, having a 
' breadth of about It is surprising that this ring, 

which is quite visible, has not hitherto been perceived. 
But the fact which more particularly struck us in observ- 
ing Saturn, and which nas induced us to publish the 
accompanying sketch, is that, notwithstanding extremely 
favourable conditions of visibility, it was impossible to 
discover the least trace of the external af/se (Encke’s 
division). Ihat division, indicated since Encke by all 
the observers who have published drawings of Saturn, 

! and which we believe wc had also seen with instruments 
of moderate power, may well be only the result of an 



Aspect of Saturn, March 4. 


Optical illusion. This phenomenon would be produced, 
in our opinion, by the brilliant ring which we have dis- 
covered, and which irradiation causes to appear larger 
than it really is, while by an effect of contrast we believed 
we saw, like a black line of separation, what in reality is 
only a marked difference in the brightness of the rings. 
By examining at a distance of about three metres the 
sketch here given, this division may be very clearly noticed 
as it is usually represented. The experiment will succed 
even better if one takes the precaution of slightly closing the 
eyelids. In these conditions the aspect of the draw ing is 


pretty much that which Saturn presents when observed 
with instruments of ordinary dimensions, or even with 
powerful telescopes when the definition is imperfect. Wc 
may then explain by an optical illusion these differences 
of aspect observed in the external ring, without its being 
I necessary to attribute them to any modification which has 
I taken place in this curious appendage of Saturn. This 
I interesting planet is now too near the sun for useful 
; observations to be practicable. We shall continue our 
' researches by means of powerful telescopes at the next 
! opposition.’' 


EARTH CURRENTS^ 

O NE of the most interesting subjects dealt with at the 
recent Electrical Congress in I’aris was earth cur- 
rents. The absence of published information in France 
on the behaviour of these erratic disturbers of telegraphic 
peace has led to an elaborate and careful study of the 
whole question by M. Hlavier, the well-known and dis- 
tinguished director of the High School of 'I'elegraphy of 
the Post and Telegraph Administration in France. This 
has been printed, published, and circulated by the Minister 
of Posts and Telegraphs (M. Cochery) for the use of the 
members of the recent Congress. 

These earth currents are alw’ays pre.sent in telegraph 
lines, varying in geographical and electrical direction and 

- ‘ fttude (le» <..'ouriints TeUunqvefi," par K. E. 1 lavitr. (Paris : Ciautbier* 

Vilkn, 1884.) 


in strength, generally scarcely perceptible, but sometimes 
acquiring such intensity as to acquire the title of “storms. ’ 
'i'heir direction depends upon the direction of theirearth ter- 
minals, and in no way on the route of the wires or on the fact 
of their being overground or underground. The longer Ae 
line the greater their strength. Their strength and direction 
vary with the hours of the day, and they show well-marked 
periods of maxima and minima. In fact there appears to 
be a tide in their affairs clearly following solar influence, 
and it has been belie\ed by more than one observer that 
the influence of the moon is also perceptible. There 
is also an annual period of maximum and minimum, 
and this folic w’s the well-marked eleven-year period of 
sunspots. We have Just been passing thnwgh a period 
of maximum intensity. i88i and 1882 "-ere years of con- 
siderajjillpictivity. 1 heir vagari#*^' are exactly coincident 
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with the variations of the mariner’s compass, are 
evidently primarily due to the same cause. It is when 
the aurora is present that they ac(]^uire extraordinary 
enerff>', and chan^ their direction and intensity with great 
rapidity. Their effects are then observable simultaneously 
over the whole globe. They interfere seriously with the 
transmission of telegraph messages. 

They have been studied and examined with great care 
in England. TTie eminent engineer, Mr. W. H. Barlow, 
F.R.S?., was the first in the field, and his paper before 
the Royal Society in 1846 has scarcely been improved 
upon or added to. The late C. V. Walker was an incessant 
bbsen^r, and sent several papers to the Royal Society. 
Varley added considerably to our knowledge, and there 
arc several papers by Mr. Precce, F.R.S., on their be- 
hariour. The latter remarked that in the great storm of 
January 31, 1B81, the currents acquired an electromotive 
force of '3. volt per kilometre of earth surface and an 
intensity of 30 milliamperes — currents far stronger than 
those used for telegraphy. The Proceedings of the Society 
of Tiehgraph Engineers contain several interesting com- 
munications from Adams, Dresing, O. Walker, W. Ellis, 
Saunders, and others. It was warmly discussed at the 
Congress of 1881, which decided (i) that certain short lines 
in ea^countrj', independent of its general telegraph system, 
should be exclusively devoted to their study ; (2) that long 
lines, particularly those underground, should be utilised 
as frequently as possible for the same purpose, — lines N. 
and S. and E. and W. being taken by preference, and 
one day per week— Sunday— being simultaneously em- 
ployed for the purpose. 

It was also suggested that during the vear 1883 the 1st 
and 15th of each month should be taken for separate 
and careful obsen^ation. These resolutions have been 
faithfully carried out in Paris, and M. Blavier’s work is 
the consequence. They have also been followed with 
great advantage in Germany and in Russia. 

Permanent wires at right angles to each other have for 
many years been fixed and used in Greenwich, but the 
observations have not been systematically published, 
though the records are photographically printed, 

M. Blavier has, since September 1883, organised a very 
careful system of automatic observ ation, by employing a 
clockwork apparatus similar to that designed by M. 
Mascart to register simultaneously the three components 
of terrestrial magnetism. He uses the dead-beat galv'ano- 
meter of Deprez and d Arson val, shunted so as to meet 
the cases of all currents. As the chief point to be deter- 
mined is the difference of potentials at the ends of a 
circuit, M. Blavier made the resistance of each long 
circuit examined equal to io,ooo*, and each short circuit 
looo- The ordinates of the curve traced give indirectly 
the electromotive forces present. His excellent memoir 
contains a series of these curves, and ver>' instructive they 
are. A complete lunar month from February 28 to 
March 28 is given. Observations were taken on aerial 
and underground wires. The general direction of maxi- 
mum electromotive force in France is N.W. — S.E., making 
an angle of 56^ with the magnetic meridian. M. Blavier 
concludes from the deflections of the needles that the dis- 
turbances of the magnetic elements are due to accidental 
electric currents circulating in the higher regions of the 
atmosphere although the earth currents circulate in the 
crust of the globe. He fav’ours I)e la Rive’s theory of the 
aurora borealis as being due to the circulation of elec- 
tric currents in the higher regions of the atmosphere, in 
support of which he mentions several atmospheric effects ! 
well recorded as simultaneous with earth currents, such | 
as intense scintillation of the stars observed by Montigny, 1 
tempests. He associates earth currents with trade I 
’ *^nd thereby indirectly with the sun. 

Altogether M. Blavier’s brochure is very ably written 
ana a ci^it to the department of which he is such an old . 
and distinguished member. 


NOTES 

The French Minister of Education and the Fine Arts has pro- 
posed to place at the disposal of M. Pasteur, for the prosecu- 
tion of his scientific experiments, a large domain situated at 
Villeneuve-Etang, which belongs to the State. 

Colonel Donnelly has been appointed Secretary and 
permanent liead of the Science and Art Department of the Privy 
Council. 

The Paris Academy of Sciences has nominated M. Cailletet, 
the inventor of the api>aratus for the liquefaction of gas, a Memhre 
bbre in place of the late M. du Moncel. The Academy has 
appointed a Commission of six members to prepare a list of 
candidates for the office of Perpetual Secretary. 

The death is announced of M. Bontemps, the author of several 
volumes on pneumatic telegraphy, and engineer to the French 
Government for the construction of the Paris system. 

A COMMITTEE lias been formed at Alais (Oard) for erecting 
a statue in that city to M. 1 )iimas. A committee will also be 
established for the erection of a statue to M. Wurtz in Paris. 

The election of Dr. C. S. Roy to the new Professorship of 
Patholog)' at C'ambridge augurs well for the scientific develop- 
ment of the rapidly-increasing medical school of that University. 
Dr. Roy’s work, both as George Henry Lewes Scholar and as 
Professor- Superintendent of the Brown Institution, has, it is well 
known, been of the highest merit and promise. 

The conv^ rsazhne of the Institution of Civil Engineers takes 
place to-night at the South Kensington Museum. 

Wk are ple.ased to learn from a correspondent that the Natural 
History Department of the University of Edinburgh has undergone 
remarkable development during the last six months. Two years 
ago it ha<l no lecture-room, and only one small room serving both 
as museum and Kaboratory. Now the old chemistry class-room, in 
which graduations and other ceremonials used to be held, and which 
is still the largest class-room in the University, has been handed 
over to the Professor of Natural History. There has not been time 
to have the class-room reseated, but the comfort of lecturer and 
students has been cared for in a still more important way, viz. 
by the erection of a ventilating fan, which changes the air 
several times every hour. The great demand for practical teach- 
ing which marked Prof. Ewart’s advent to Edinburgh could only 
then be met with by resorting to a remote corner of the CoU^e 
buildings. Now the practical work is carried on in a splendid, 
beautifully dccorate<l, well-lighted hall — a dingy museum in Jame- 
son’s time, but now capable of accommodating about 130 men 
at a time. In addition to tlii^ lalM)ratary there is an adjacent 
smaller work-room for advanced students. A series of tanks 
is in process of ereciirm in the lower room, which corresponds 
in size to the large laboratory, and which it is intended to con- 
vert into a lal>oratory provided with all the necessary apparatus 
for studying the life-history anrl development of marine organ- 
isms, When the other rooms which formerly belonged to the 
Natural History Department are added, the a.-rangements for 
teaching zoology in Edinburgh will be alike complete and 
satisfactory. 

Wk understand that the Univeriily of .St. Andrew is about to 
approach the Government with tlic view <»f obtaining funds for 
extending the Natural History Miiseuin and at the same time for 
providing a marine lalwratory within the walls of the University, 
while the more practical work of hatching, &c., which the 
Fishery Board for ScntlanrI is carrying on will be provided for 
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by a laboratory on tbe cliff immediately bebind^lhe^ College. It 
is proposed to prosecute the more purely scientific work within 
tte walls of the College itself. The College is so near the pro- 
|ieM hatdie^ that the same pumping apparatus will serve for 
both laboratdReSy and thus, when established, the working ex- 
rpenses will be comparatively trifling. If the University and the 
^isheiy Board succeed in carrying out their plans, biology will 
ricelye a mighty impulse at St. Andrew’s, and the famous bay 
once more be peopled with an abundant supply of fish. 

The Clothworkers’ Company have voted 2000/. towards the 
tad of flO,ooo/. required for the complete equipment of the new 
Centrid Institution of the City and Guilds of London Institute, 
this being additional to their original building grant of 10,000/, 
and their annual subscription of 3000/. 

We learn that orders have been given by the Inspector- General 
of the Imperial Maritime Customs of China, that meteorological 
observations made in the IVeaty Ports and in the lighthouses are 
in future to be sent to the Government Astronomer at the Hong 
Kong Observatory, but that it is not at present the intention of 
the Cliinese Government to start a meteorological service in 
China. With regard to observatories great progress has been 
made.of late years. Central Government observatories exist in 
Japan, Peking (Russian), Hong Kong (British), and Batavia 
(Dutch), while the different Australian colonies which are covered 
with a network of minor meteorological stations, possess nume- 
rous central observatories, and it is very likely that this row of 
observatories will be extended further south, as steps are being 
Itaken to found an observatory in New Zealand, while the Russian 
Government is likely to extend its stations to the north of Vladi- 
vostock. First-class observatories arc also supported by the 
Jesuit Order in Corea, China, and Manila, as well as elsewhere. 
For the investigation of typhoons, the terrilde scourges of the 
China Sea, Father Faura, at Manila, has done most important 
work, and the utility of his observatory cannot but be extended 
when the Chinese Customs start self-recording meteorological 
instruments at South Cape, Formos.i. But while each observa- 
tory is individually engaged in studying the })eculiar features of 
its local climate in all its vicissitudes, it is by a comparison of the 
results exhibite<l in the different annual volumes published by 
each of them that we gain an insight into the laws that govern 
^he general motions of the atmosphere and which underlie the 
peculiar features of each local climate. Thus in the China Sea 
the typhoons originate from local causes (heat and moisture), but 
the form and direction of their tracks arc determined by the 
general laws of atmospheric motion in these regions. 

The first Circular of Information issued this year by the 
liitad States Bureau of Education relates to the approaching 
International Prison Congress at Rome in October next. The 
Bureau considers that the work of education is by no means 
limited to good children ; and certainly, if no other power takes 
the reformation of the vicious in hand, their reform does become 
by so much the most important part of the work overlooked by 
this oIBce, as they that are sick more need the physician than 
they that are whole. Prison Congresses were held in Europe in 
and 1857, and after an interval were revived through 
a paper by Count Sollohub of Russia, published in the Report of 
the Mew York Prison Association in x868. His suggestions were 
adopted by Dr. K. C. Wines, the Secretary of that Society, and 
a Prison Congress was brought together at Cincinnati in 1870. 
Dr. Wines was elected Commissioner to act at an International 
Congress, and he brought about such meetings, first in London, 
then in Stockholm, and now at Rome. The questions for con- 
rideration are s — ( x ) As to the advanti^es from a reformatory view 
of imprisonment, and whether more useful and less degrading 
labour, without forcible detention, or even simple admonitions, 
mi^t not be less mischievous and more effectuid ; as to length of 


sentence ; as to finding the instigators to crime ; and the treat- 
ment of juveniles. (2) Upon prison architecture, the keeping of 
new away from old offenders, Prison Commissions, prison 
hygiene, dietary and education, the rivalry between prison and 
free labour, and the remuneration of the former, and the nse to 
be made of Sundays and holidays in the interest of education. 
(3) International arrangements, repression of vagrangr, and the 
desirability of societies for the help of discharged convicts. 

Another of the Bureau’s publications is a Report of the 
School of Classical Studies at Athens ; and although this hardly 
falls under the head of Nature studies, yet a journal of science 
may note with satisfaction the spread of a scientific spirit which 
feels how far clearer Ls the knowledge of history after imbibing 
such object lessons as must be gained from an acquaintance with 
the climate and aspect of the country, and their natural ixifluence 
upon the race inhabiting it, from the scene of the philippic, the 
fight, or the festival. 

*‘To expedite school business and diminish future con- 
troversies ” the United States Bureau of Education has published 
a digest of 700 law decisions, which have been made since Col. 
Eaton has been in oilice, u]}on all the details of education in that 
country. The number of States, each independent of all the 
rest, has added greatly to the labour of such a digest, and its 
recommendation that, while variety of systems should be en- 
couraged in different States, uniformity of system should be 
enforced in each State seems to combine the greatest amount of 
practical advantage. 

The following alterations have been made in the arrangements 
for the Friday evening meetings at the Royal Institution : — Mr. 
Willoughby Smith will give the discourse on June 6, on Experi- 
ments in connection with Volta-Electric and Magneto-Electric 
Induction ; and on June 13 (extra evening). Prof. Dewar will 
give a discourse on Researches on Liquefied Gases. 

Messrs. Chas. Grikfin and Co. announce the publication 
of a “ Year-Book of the Scientific and Learned Societies of 
Great Britain and Ireland.” It will give some account of the 
constitution and working of more than 600 societies, distributed 
umler the following heads;— (i) Science generally; (2) Mathe- 
matics and Phy.sics ; (3) Chemistry and Photography ; (4) 
Geology and Mineialogy ; (5) Biology, including Microscopy 
and Anthropology ; ( 0 ) Economic Science and Statistics ; (7) 
Mechanical Science and Architecture ; (8) Naval and Military 
Science; (9) Agriculture and Horticulture; (10) Law; (ii) 
Medicine; (12) Literature; (13) Psychology; (14) Archoology. 
There will also be an api>enilix giving a list of the chief scientific 
societies throughout the world. 

Messrs. W. Swan Sonnenschlin and Co. request us to 
announce that the whole edition of Profs. NiigcH and Schwen- 
dcncr’s work on the Microscope, which has been in the press for 
so long a time, and which would have been ready for publica- 
tion in a few days, was destroyed in the recent disastrous fire in 
Paternoster Row. A new edition has been at once sent to press, 
and it is hoped that the work will be in the hands of the public 
very shortly, since the English editors of the book had already 
completed their revision of the proof-sheets. 

Prof. A. E. Verrill, A states, has in the press a very 
important paper, entitled ** Second Catalogue of MoUusca re- 
cently added to the Fauna of the New England Coast and 
adjacent parts of the Atlantic, consisting mainly of Deep-Sea 
Species, with Notes on others previously reported.” These are 
chiefly derived from the dredgings of the Fish Commission, are 
well illusti'ated, and worked up in the full and careful manner 
characteristic of the author. It appears in the Tramactions of 
the Connecticut Academy of Seicnces^ and is illustrated by 
Emerton. 
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Thb additions to the Zoological Sodety^s Gardens during the 
past week include a Bonnet Monkey (Macetcus stmcus d ) from 
Indiai presented by Mr. J. L. Ellis ; a Black-backed Jackal 
(Canis mesomelas) from South Africa, presented by Mr. H. P. 
Plummer ; a Spotted Eagle Owl {Bubo maculosus) from Africa, 
presented by Capt, Lamer; a Nicobar Tigton {Calceuat nicih 
harica) from the Indian Archipelago, presented by Mr, Thomas 
H. Haynes ; a Herring Gnll {Larus argentatu 5 )y European, 
presented by Dr, E. H, Crec ; a Bonnet Monkey {Macacus 
smitus S ) from India, deposited ; a Rabbit-eared Perameles 
{PerameUs lagotis) from West Australia, two Specious Pigeons 
{Cotnmha speciosa) from South America, purchased ; a Bennett s 
Wallaby {Halmaturus bennrtti 6 ) from Tasmania, received in 
exchange ; a Wapiti Deer {Cervus canadensis 6 ) bom in the 
Gardens. 

GEOGRAPHICAL NOTES 

In Petermetnn^s Geographisehe Mittheilungen^ 1884, Heftiv,, is 
an artide on the island of Sfto Thome, accompanied by maps 
both of that island and of the neighbouring island of Kolas, by 
Prof. R, Greeff in Marburg. The contribution is the result of 
several months’ residence on those islands in the course of a 
scientific tour through the islands of the Gulf of Guinea in 1S79 
and 1880. The map of the two islands in question is the united 
product of Prof. Greeff and of the j)i*oprietor of Kolas, Francisco 
Jose de Araujo : a map based partly on iininediatc exploration 
and- observation, partly on careful information derived from natives. 
It both corrects and supplements in considerable measure the 
only two previous maps of St. Thomas known to the authors — that 
of 1829 by the English commander, T. Botelcr, and that of 1S44 
by the Portuguese, Lopez de Lima. In the present map are 
entered for the first time the districts into which St, Thomas is 
divided, its ** villas,” its connecting highways, its more impor- 
tant plantations, and also the demarcation between the compara- 
tively small cultivated part and the large wocxlecl wilderness of 
the south and the intenor. The map of Kolas is the first that 
has yet appeared of this island, which is intersected by the 
Equator. The history of St. Thomas is sketched from the year 
1470, when it was discovered, without a single human inhabitant 
and almost wholly overgrown with forest, by the Portuguese 
sailors, JoSo de Santarem and Pero dc Escobar. Prof, (irceff 
calculates the dimensions of the iskand, which stretches ovally 
from o* 2' to o® 30' N. lat. and from 6® 34' to 6® 54' JO. long., 
at about 52 kilometres by 34 kilometres, or altogether about 920 
square kilometres. 

Writing from Bakundu-ba-NambcIch in October 1883, St. 
von Rogozinski gives an account of his travels between 
Cameroon and Calabar. On August 13 he left the coast in 
compiuiy with Clemens Tomezek, made his way up the Mungo 
for Bakundu, his other fellow-travellers being bound for the 
station of Mondqleh. On September 11 they determined on 
traversing the region of the Upper Mungo as far as its falls. 
Making their way through thick forest and over mountain chains, 
they came on Eliki, where were three rapids, and from which 
point the Mungo is no longer navigable. 'I’he land to the 
north-east gets even more elevated, and the path of the travel- 
lers became continually crossed by streams. At length, at 
4® 46' 15" N. lat. and 9® 33' 30" E. long., they looked down 
from a hill on the sources of the Yabiang or Abo, a deep and 
‘‘indescribably beautiful ” valley clothed in the most exuberant 
tropic^ vegetation. The principal town here is Balombi-ba-Kangc, 
built like all towns of that quarter in the form of a crescent*' or 
arch, with fetish houses in the middle. On September 14 they 
left Kange, and passed the slave town of Baku. Further to the 
north they entered, the same day, the large town of Mokonje, the 
centre 01 the ivory trade for the lands of Biafra Bay. Next 
passing Boo, they reached Mambanda, close to the falls and the 
new lake, Balombi-ba-Mbu, they were in quest of, on the i6th. 
Quite exhausted, and finding their way further to the north ren- 
dered impossible by troops of elephants and the want of any 
fittide that woidd venture, they were reluctantly obliged to fall 
Station of Bakundu, where Rogozinslci was 
OrT fh ™ ^ ^ wounds on his feet and ankles. 

Tomezek resumed alone the march northwards by 
a different route, and hapraly reached the lake M’Bu at half a 
day 6 marc . troi.i Boa. The beautiful lake is four miles long, of 


I round shape, inclosed by thickly-wooded hills, is deep, abounds 
I in fishes, and receives on the west the river ^ho, six or seven 
I metres broad. Apparently it is of volcanic oripn. 

In a series of papers upon Early Discoveries in Australasia 
' which Mr. E. A. Petherick, F.R.G.S., is contributing to the 
Melbourne Review, some curious and interesting facts are now 
made known for the first time, namely, the discovery of the west 
coast of Australia by the survivors of Magellan’s expedition in 
1522, the passage of Torres Straits by another Spanish vessel ft 
1545, sixty years before Torres, whose discoveiy and that of a 
Dutch vessel, the Duyphcn, in the same year (1006) are hitherto 
the earliest authenticated accounts of the sighting of any part of 
the Australian coast by European vessels. But the most note- 
worthy statement Mr. Petherick makes is that the name of New 
Guinea belongs to that part of Australia now known as Queens- 
land, and that the great island of Papua has borne the name of 
New Guinea erroneously for more than three centuries. Mr. 
Petherick is also able, from evidence upon a French mappemonde 
dated 1566, now in the BibliothtSque Nationale, Paris, to refute 
all claims to the discovery of Australia made at various times 
during the present and the last century on behalf of Fremch 
navigators. Notwithstanding the early Spanish discoveries of 
Australia now referred to, Mr. Petherick asserts that the 
Portuguese were in the enstern seas twenty years earlier, and 
probably cliscovered Australia in the first decade of the sixteenth 
century. 

I, .AST autumn the expedition under Lieut. Holm for exploring 
the east coast of t^reenlaiul, and which is again to start north- 
wards this sj)ring, met a party of about sixty East-Greenlanders 
— men, women, and children — south of the island of AlUk, on 
the east coast. They were on the way to the west coast to sell 
bear-, fox-, and seal- skins. Every attempt was made by the 
Danish ex])lorer to induce some 01 them to return and act as 
guides on his journey northwards, but the prospect of a visit to a 
Danish settlement proved too great. A considerable number of 
Kast-Grccnlanders die on their way to the west coast. The East- 
CJreenlanders are reported to differ much froin the West-Green- 
landers in stature and appearance, the men being often tall, with 
black beards and European cast of face. 'This seems to be par- 
ticularly the case with those living far north. Both East- and 
Wcst-Grccnlnndcrs have small hands and feet. During the year 
1883 four l)oats with iieathen East-Grcenlanders arrived at 
Juliansh.aab. Three of these came from the distant Angmasalik, 
and ill them there were also, for the first time, natives from 
Kclalualik, which is five days’ journey further north. 'The 
latter stated that in the winter they were in the habit, when 
journeying on sleighs, of meeting with people living much further 
north. Kclalualik being situated, it is believed, between lot. 
67*’ and 68” N., it may be assumed that tlie whole line of coast 
from lat. 65“ to 70" is to some degree populated. 

From the annual report of the Russian Geographical Society for 
1883 wc learn that the meteorological observations of the Novaya 
Zemlya Station are expected to be published in full in the course 
of this year, while ihe observers of the Sagastyr Meteorological 
Station, on the Lena, have remained there for a year longer. 
The publications of the Society, besides the Jzvestia have been 
the following: — Prjevalsky’s third journey to Central Asia, 
Potanin’s sketches of North-Western Mongolia, Karelin’s travels 
on the Caspian, and Maynoff’s anthroj)ology of the Morovinions. 
The next publications will contain: the report of Unkovsky’s 
embassy to Kontaisha under Peter I., M. Sadovnikoff’s folk- 
lore of Samara, the third volume of M. Potanin’s work on Mon- 
golia, a geological maj) of the shores of Lake Baikal, by M, 
Chersky, the remarkable collection of maps of the delta of the 
Amu-daria, by M. Kaulbars, and the concluding fascicule of the 
capital work of M. Semenoff, the “Geographic^ and Statistical 
Dictionaiy of Russia.” The great gold medal has been awarded 
to M. Severtsoff for his explorations in Turkestan, and Count 
Lutke's medal to Prof. Wild for his labours in Russsian meteoro- 
logy, and for his work, “ On the Temperature of the Air in 
Russia.” The smaller gold medals were awarded to M. Lessor 
for his journeys, MM. Agapitoff and Khangaloff for their work on 
Shamanism in Siberia, M. Adrianoff for his journey to the Altay 
and Kuzuetzky Alatau, and M. Usoff, rnember of the Wert 
Siberian branch of the Society. Silver medals were awaitW to 
Lieut. F. Schwatka and Mr. W. Hoffman, ^ 

Anthropological Society of Washington; to MM. Andree^ 
Grinevetsky, Konshin, Kosyakoff, Knvosheya, Kudryavtje^ 
Prince Unisbicff, Fuss, Wereschaghin, and Dobrotvorsky. The 
library has been increased by 4001 volumes. . 
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THE MOVEMENTS OF THE EARTH^ 

IV.— TIu Earth’s RenohaioH 

TT will clear from what has gone before that the daily 
^ movemtat of the stars is an apparent one due to the real 
movement of the earth in an exactly opposite direction, and 
that the stars in the heavens appear to rise in the east 
and set in the west, because the eartn rotates from west to east. 
And now comes this question ; The period of twenty^four hours 
whidi is so familiar, and which is divided roughly into day and 
ni|2^L has apparently two perfectly different sides to it ; for a 
certam perioa the stars are not seen at all in consequence of a 
body, which we call the sun, flooding the earth’s atmosphere 
with its own tremendous light. Why should this be? In 
giving an answer to this question it is enough to say that 
the sun is a star so close to us, and so entirely outshining 
the other and more distant stars which are seen in the skies, that 
they seem to be things of a different order altogether. But they 
ere not things of a diflerent order, they are very much like our 
sun, and the different appearance is simply the result of the fact 
that the one is a star yity near to us, whilst the ethers are suns 
inconceivably remote, in considering this apparent daily u ove- 
ment of the stars, and talcing the .sun into consideration, the fact 
is soon arrived at that the stars have another apparent mt.ve- 
ment differing somewhat from that one with which up to the 
preaent time we have alone been engaged. It has been said, 
nnd it is so obvious that it might almost have been left unpaid, 
that as a rule the stars are not seen when the sun is visible, so 
that the question whether the sun moves or appears to move 
nmoim the stars must be attacked in a rather indirect manner. 
An m^rver on that part of the earth’s surface directly under the 
sun sees it as at midday. Under the*e conditions the stars are 
of course not seen by him, but if he waited twelve sidereal hours, 
until that portion of the earth wh^ch he infaal ited was opposite 
the sun's place, the Btar< would then be viable, and by noticing 
whettertnose seen by him each night were the same, he would 
be able to determine whether or not the sun moved or appeared 
to move among them. In one position of the sun it occupies 
that constellation of start known as the Bull. These stars 
cannot then be seen, beeinse the intense brilliancy of the sun 
puts them out, but with the sun in this position the group of 
stars known as the Scorpion is seen opposite at midnight. Then 
at a later period the sun gets into the constellation called the 
Crab, and we see at midnight no longer the Scorpion group but 
the group which is called the Goat. In this way it can be 
determined that the sun has an apparent movement among the 
stars, which is completed in a period which we call a year, at 
the end of which time the sun occupies the same position that it 
a year previously, and the same group of stars is seen again 
in the south at midnight. 

Not only, then, do the stars appear to make a complete revo* 
Itttion once a dsy, in consequence, as we, have seen, of the earth’s 
rotation, but once a year they also gradually change their 
apparent places, so that at the same hour each night different 
stars appw due south, thus indicating a movement of the sun 
among them. 

The same diffleulty that was met with before U again en- 
countered here ; is this movement of the sun among the stars a 
real or an apparent one ? It is a question, how ever, which has 
been long since answered ; and it can be very definitely stated, 
not only that the earth rotates on it*« axis in a period of 
twenty-rour sidereal hours, but that it moves or revolves 
round the sun in a period which w e call a year, and that 
it is this real movement which causes the apparent one of 
^ sun among the stars. l.et the reader take a top and 
ftpiait. Perhaps the top has a movement of progression as well 

X a movement of rotation, and it is in that way quite easy to see 
ttilie earth may rotate on its axis and revolve about the sun 
si one and the same time. And with a top of special construe- 
Wn itB taii of rotation might be inclined so that its plane of 
rota^n peased to coincide with the plane of its motion of pro- 
grc'rioh ; stUl tiie two movements would go on, and in whatever 
portion the top might be placed, its axis might be made to 
remaiii praPtidiulT parallel to itself during its movements. 

We may now, tneii, make the following statements earth 
revolves round the sun^ and throughout the r> 7 >olHthn the axis of 
rotation remains praetkally parallel to itself With regard to the 
latter part of this statement it may be added that if this were not 
so— ‘if the axis of the earth were subject to perpetual change of 
* Continued from vo^ xxix. p. 005. 3 


direction — the declinations of the stars would also be subject to 
constant change. 

The demonstration of this movement of the earth round the 
sun depends upon ph3r^ical comiderations in exactly the same 
way as does the demonstration of the earth’s movement of rota- 
tion, and to tVese considerations attention must now be turned. 
It will be found that « e have now to do with an entirely diflerent 
branch of physics to that which we drew upon when seeking for 
a proof or the rotation. The utilisation of its principles for 
the purpo es of a<itronomy is due to Dr. Bradley, a former 
Astronomer. Royal. In the year 1729 be made a series of ob- 
servations of stars, expecting certain results to flow from them. 
Instead, how ever, of gettii g the results for which he had looked, 
his observations gave him some which differed entirely from his 
predicted or es, and which he failed to understand. If or such a 
thing as this to happ en is a piece, of good fortune for sden- 
tifle inve-tiga'or ; it sets him thinicing and working, and 
frequently leads him to the discovery of some hitherto unknown 
phy.sical law. It set Dr. Bradley thinking and working. 
Curious as it may seem, the observation which led him to a 
complete understanding of this subject was what he observed one 
day when a boat at anchor near the shore at Greenwich began to 
get uxider weigh in a stifli.sh breeze. The little boat had one of 
those short rennant-^ on its mast, and Dr. Bradley noticed that, 
as s *on as the boat began to move, the direction of the wind, as 
indicated by the movements of this pennant, changed. Brfote 
procfeding to consider the bearing which this fact, seenungly 
remote from astronomy, has upon s^ar work, it maybe advisable 



Fio. 35.— Model to illustra e the aberration of Ugbt. A iquare tube, vath 
glaai front and a »Ul along the centre ice upper tide to allow the pM- 
tage of a thread, is inclined at 45* aad atueed to run along a level track, 
^ile a w^ht suspended from a tkMidpMag rouiri three pulleys and 
attached at the other end to the tat ef the carnage is aUoi^ to 
descend. In this figure the weight Is samcommencernent of its fall. 


to Uke one or two simple Ulmcm^ which will show what 
must have pas'cd through Bradkqf^Aund as the explanation of 
the strange unexpected movenieB^s of the stars wm slowly 
growing within it. The first illustration is one due to Sir George 
Airy. Suppose that a vessel is passing a fort, ^ that a shot 
is fired from the fort at fhe moving vMsel. The snot will 
travel in a straight line ; but it in evident that since the 
ship is moving, if that shot really pierces both sid^ of the vessel, 
then a line joining the spot where the ball pimed one 

aide to the spot where it pierced th: othw side will not 
be square to the direction of the ship’s motion. Daring the 
short time taken by the shot to pass from one fide of the ship 
to the other, the vessel has moved through a oectain small 
distance, and if the line joining the two shot-h^ were 
alone considered, it might be inferred that the shot had come 
from a direction in advance of the true one. Th^ is one 
illustration, the point of it being that the motion of the 
seems to have given a new direction to the shot. Take anotn^ 
illustration, more familiar, and jwrhaps almost as cl». In this 
country frequent opportunities offer them^ves of trovmllng w 
cabs or laflway tnOiis, with the rain falling on theur cl^ 
windows. Every one must have noticed that at rach umes 
is always a very curious slant in the apparent direcUon of the 
drops whilst the train or the cab is in motion ; the ram seems to 
come from a point in front of us ; we always seem to meet the 
rain. The feet is that a body in motion, and espocMlq^ body , 
with the velocity of an express train, does not the ram 

under the same conditions as when it is at rest. The queshoii 
of its velocity has to be taken into consideration. An expen- 
ment^^ show better what is meant. 
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Imagine a weight supported by a piece of thread ; the moment 
that thread is cut the w^ht falls in a straight line to the ground. 
If it be desired, therefore, to receive the falling weight in a tube 
at rest under the weight, and to so receive it that it shall not 
touch the sides of the tube as it passes through, the tube must 
be held in on upright position. Take another step, and suppose 
now that it is a question of causing the weight to fall through the i 
tube whibt the tube itself is travelling at a certain rate, say at 



Fir.. 36.— h'ame uppar tins an precedin];, but with th« weight near the end ol 
iU iaJ'. 


the velocity of the fallii g weight. Tt k perfectly obvious that | 
this^ cannot be done by holding the tube in a perpendicular 
position, the tube mu.st be inclined, and the argle of its incline- | 
tion will vary with the varying relative velocities of tube and 
weight The more quickly the weight falls the lefs inclined 
must the tube be to receive it. This not only supplies the 
explanation of the slant of the rain on the windows of the rail- 
way carriage, but it explains wbat is very much more important 


from an astronomical point of view. Consider Fig. 37 for 
a moment. Here Au represents tbe path of anythin falii^, 
and <2CB the angle of the tube destined to receive it. It may be 
called the angle of slant, but the point is not that we give it any par- 
ticular name, but that its relation to the velocity of fall is a very 
fixed and definite one. Accept it as such, and then connect it. 



not with the falling weight or with the slont of the rain, but with 
the velocity of the light coming to the earth from any star in the 
heavens, and the velocity of the earth in its orbit round the sun. 

It may be said that two assumptions are here made, first that 
light has a velocity, and secondly that the earth does move round 
the snn. Consider, then, the firt^t of these, the question of tbe 
velocity of light. ]n our day, ^^ith all the experimental methods 



Fic. 38.— Fiieau • mode of determiniDg the velocity of light. 


niceties which the labours of those who have gone before 
have placed at our disposal, this question of the velocity of light 
can be answered by uhat may be called a laboratory experi* 
ment. The first real attempt to answer the question was made 
some years ago by a Frenchman, M. Fizeau. His method of 
observation was a oeautifully simple one, and has turned out to 
be highly satisfactory in its results. All tbe essential parts j 
of his apparatus are shown in Fig. 38. Light from a lamp 
was made to pass through a system of lenses ard was brought to 
a focus after reflection from the front surface of a piece of plain 
glass. The light was then grasped by an object-glass and sent 
out in a parallel beam to a station distant about five miles. 
There it fell on another object-glass, which s^in brought it to a 
focus on a mirror at the end of this second telescope. Then 
havii^ got the light to tbe second mirror, it was reflected on its 
puth hack again. When the reflected light returned, part of it 
was allowed to go through the plain glass mirror to the eyepiece 
seen at the end of the telescope in Fig. 38. At the point where 
wc rays crossed in the first telescope there was interposed the 
V ^.*'*®*^ wheel, to w^hich a great velocity of rotation 
muM be imparted by clockwork, and throngh the intervals 
between the teeth of which the light had to pass. .Suppose first ■ 


that the wheel is at rest. The lamp is lighted, and looking 
through the cogs of tbe wheel the observer sees the image of the 
lamp reflected lack to him as a star of light from that distant 



mirror by means of the arrangement to which reference has 
been made. 




112 


NATURE 


\May 29 , 1884 


Asnane now that light occupies no time in travelling from 
the hraep to the first mirror, through the first telescope, across the 
space iKtween the two telescope-:, and back again after its 
reflectioa by the second mirror. Assume, in fact, that the 
velocity of light is infinite, then it is perfectly clear that an 
observer would keep 011 seeing that .star of light whether the 
wheel remained at rest or were imt in m jtion. But now assume 
that light does take a certain very small time to make the journey 
spoken of, and that the whe^l can be turned with just such a 
velocity thai when the light reaches it on its return it will meet, 
not an opening, but one of the cogs. Then the light would not 
be visible ; it would find itself a cog behind, so that, if light 
travels very fast indeed and the w heel is made to travel with a 
great and know n velocity and the relation existing between the 
velocities be known, the velocity of ligh, can be measured in this 
way. That is the way in whicn Fizeau measured it, and he gave 
the velocity as being 190,000 miles per second. 

It may be thought pierhaps that this being the first attempt in 
a matter of this kind it w'as not very worthy of credit ; but the 
similarity of the results which have been obtained in all such 
experiments proves that they are all very worthy of credit, and 
that this velocity must be accepted as est.ihlishcd within narrow 
limits. 

We come now^ to Foucault, the man to whose genius science 
owes the experimental proof of the earth’s rotation, to which 
reference has already been made, lie also attacked this ques- 
tion of the velocity of light. Going to work in quite a different 
way from Fizeau, he succeeded iu enriching science with a 
method quite as reliable in its operation and as accurate in its 
results. 

A pencil of light coming from a slit at s (see Fig. 40) Impinges 





Fig, 40.— Foucault’s arrangemeut for determining the velocity of light. 


upon the plane mirror K, which is capable of torumg round a ver- 
tical axis. I'his mirror reflects the light falling on its surface, osmI 
the action of the lens, L, causes an image to be formed on the 
surface of the concave mirror, M, the centre of which coincides 
with the axis at u. This concave mirror reflects the image 
backwards on its path to the slit, Foucault’s arrangement, as has 
been said, was to have the mirror, u, made to rotate. If, there- 
fore, K be turned about its axis while the li^it from the sUt, s, b 
falling upon its surface, for so long as the kght falls on tlw 
so long will the image of the slit oe formed on the stuface of 
the distant mirror. Similai'ly for so loi^ as the reflected image 
falls upon the lens, so 1 Jiig will the image be reflected back 
to the slit. Now if the n)irn)r were made to rotate rapidly, and 
light were infinite in its velocity, then once during each revolu- 
tion of the mirror at one panicular angle the light would be 
reflected back to the slit ; but assume that light takes some very 
small fraction of time to travel over the space betw^eeu the 
mirrors, it wdll be observed that the image will not be reflected 
back to the slit but will suffer a deflecii jii in one direction or the 
otfmr MCQwiapg u tlw mirrof turns from left to right or from 
to kit, aad, the velocity of the rotating imror being 
Ibmhmi, the mmmmt ^ this displaoeme at will enable the velocity 
to bo dfltermimed. 

With two aodh dWesent methods it xni^t be supposed that 
Ihe results obtohmA were very different Kot so, however ; the 
velocity ofctsiBni hy ikeau was, as I have said, I90,cxw miW s 
pttwenad^ that hy Ikncsah 1^5,000 per second. 

it so hafmjns tmot holh these amthods hove been gone over 
OBOM^ il ota n*ii amtihod by smother Frenehman, M. 
CsMt mi EmemMt hy Mr. Michekom, on oftcer in the 
American navy. 

Me. Mkhekon soodified Foucault’s method somewhat, the 
fmrlt in whldi was that the displacement obtained was so ex- 
^mely small, being but the fraction of a millimetre ; and when 
it is remembered tW the image is always more or less indistinct 
on account of atmospheric conditions and imperfection in the 
lenses and mirrors employed, it will be seen that it was difficult 


for Foucault to attain to any very great accuracy. Mr. Michel- 
son therefore used an apparatus which would give him a 
greater deflection than that obtained by Foucault. As before, s 
(Fig. 41) was the slF, K the rotating mirror in the principal focus 


I 



Fic. 41. — iMIchcl'uji'ft variation of Foucault’s experiment. 

of the lens, but the distant mirror, instead of being concave, was 
a plane one, and the lens one of great focal length, for a reason 
that will appear immediately. This lens, in consequence of the 
smallness of its diameter in comparison with its great focal length, 
W'as not entirely convenient. In order that the displacement 
should be great, it is necessary that the distance between R 
and M, the distance from the revolving mirror to the slit, and the 
.s])ced of rotation should be the greatest possible. 

Unfortunately, the second condition clashes with ^ 
for the distance from the revolving mirror to the slit, or the 
“radius” is the difference between the distances of principal and 
conjugate focus for the distant mirror m, and the greater the 
distance the smaller the radius. Two methods were employed 
by Mr. Micbclson in overcoming this difficulty : first, he had 
his lens of great focal length, 1 50 feet, and he placed the re- 
volving mirror, not at the principal focus, but fifteen feet wdthin 
it. lie thus managed to get a distance between the mirrors of 
2000 feet with a radIu^ of thirty feet, and bis mirror made 256 
revolutions ])er second. Hu then obtained a deflection of 133 
millimetres, that being about 200 times greater than the deflec- 
tion obtained by Foucault. This deflection he measured to 
within three or four hundredths of a millimetre in each obser- 
vation. 

Mr. Michelaon’s experiments w«re made along an almost level 
stretch of sea wall at the Naval Academy. 

We arc therefore justified in saying, as the result of these 
exMriaents of Fizeau and Coma, Foucault and Michelson, that 
UgW has a velocity of ^ome 186,000 miles per second. 

If that be so, then, if the statement that the earth revolves 
about the sun ht true, this must follow'. In Fig. 42 a, d, r, d 



Fks. 4a. — ^Aimual change of a Htar’a position, due to aberration : a be the 
-earth, in different parts of its orbit ; a' b' c' d\ the corresponding aberra- 
tion places of the star, varying from the true place in the direction of the 
motion at the time. 


represent the earth iu different parts of its orbit around 
the sun; the contention i< that if there be this revolution 
of the earth round the sun, and if light really travels with 
anything short of an infinite vel >city, then the position of a star 
must change, for the reason that the telescope of the astronomer 
must always be pointed in advance of the star to catch its light 
in the same way that to catch the falling weight we had to 
incline the tube in the direction of its motion. 

When any ob.servation is made on any star iu the heavens, the 
telescojje of the astronomer must therefore be pointed in advance 
of the star to catch its light, and taking, as in the diagram, four 
different points in the earth’s orbit, it is obvious that tbe tele- 
scope at these four different points must be pointed iu four dif- 
ferent directions with regard to the star. For instance, if we 
take a point at r, W'here the earth is travelling in the direction 
of the arrow’, and the point at which the star would be seen if 
the earth were at rest, or the velocity of light were infinite, 
be indicated by the star in the figure, c' is the direction in which 
the star would be seen, and in w'hich the aatroncuaer’s 
telescope must be pointed to catch its light Similarly with 
the earth at d the telescope must be pointed to d\ and so with 
the earth at a we must have it pointing towards a\ It was 
this strange anomaly which puzzled Dr. Bradley in the year 1729. 
t deuUs of Micfielsou’s experiments see Natusb, vol xxL p. 94 
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He noticed that the stars moved in ellipses every year round 
a mean point* This fact of aben'ation, tlien, is a real thing. It 
has been said that the angle at which the tube had to be inclined to 
receive the weight depended upon their respective velocities, that 
the faster the tube travelled, the greater must be its inclination, and 
therefore the greater the angle the greater the earth’s velocity with 
reference to the velocity of light. In the case of the majority 
of the stars what we get is an ellipse, and in an ellipse we have 
obtain diderences which have to be taken into account, the last 
difference of all being that an indnitely elongated ellipse is a 
straight line, and it is found that from one particular point of 
the heavens where, in consequence of this al^rrational motion, 
the orbits of the stars round their mean places ore almost 
circular, we at last get to a point where the motion is simply an 
oscillation of the star backwards and forwards to and from its 
mean place ; we are dealing, in fact, with that form of the 
ellipse when it is in the form of a straight line. When we deal 
with an ellipse we no longer talk of the radius, but of the semi> 
axis major, which is half the greatest length. The angle of 
abenation of which T have spoken only amounts to 2o'^*445i, but 
though small, it is quite enough to prove that the earth does 
revolve, and that consequently the sun is the centre of the 
system to which the earth belongs. Now in order to show the 
importance of physical inquiry in this matter, there is another 
statement which must be made. If we consider tliis aber- 
ration question fully, we find in it what is perhaps tlie most 
perfect waj' of determining the distance of tlie sun from the 
earth, and it will be seen that it is perfectly simple, so simple in 
fact, that the wonder is that more attention has not been given 
to it in our tcxt*books. We have fir>t tlie fact that the inclina- 
tion of the tube depends upon the relative velocities ot the tube 
and falling body ; in the case of light it will of course depend 
upon the relative velocities of the earth in its orbit and U>ht 
radiating from a star. Knowing this latter to be somewhere 
about 196,000 miles per second, and the aberration angle to be 
20" and something, we can get the relation of the earth^ motion 
to the velocity of light, and it comes out to be about z to 10,089. 

Now we know that the earth completes a revolution round 
the sun in 365 J days. If it travelled wi'h the velocity of hght it 
would complete a revolution in 52m. 8 '5s. 

Again, we may say,_ and this is only a rough statement, that 
the radius of a circle is 1/6 of its circumference, so that if it 
took the earth fifty-two minutes to go round its circumference, 
or, as we call it, its orbit, it would take 1/6 of that time to go 
along the radius if it travelled with the velocity of light \ it would 
therefore take 8m. iSs. liut this radius is the distance of the 
earth from the sun, and having this time 8m. i8s., we have only 
to multiply the velocity of light ^ per second, by that, and w'c gel 
92,628,000 miles as the distance of the earth from the sun. 

J. Norman Lockyer 
( To be coniitiued. ) 


THE ROYAL COMMISSION ON TECHNICAL 
INSTRUCTION 

have just received from the Commission the two volumes 
of their second Report on Technical Education. Wc give 
this week the Recommendations with which the Commissioners 
conclude their Report : — 

Having carefully considered what is desirable and j)racticablc 
in regard to the general and leclmical instruction of the various 
classes engaged in industrial pursuits in this countiy, wc humbly 
offer the foDowing recommendations, which require the inter- 
vention of the Legislature or of public departments - 

1 . As to public elementary schools : 

(tf) That rudimentary drawing be incorjwratcd with writing 
as a single elementary subject, and that instruction in elementary 
drawing be continued throughout the standards. That the 
inspectors of the Education Department, Whitehall, be respon- 
sible for the instruction in drawing. That drawing from casts 
and models be required as part of the work, and that modelling 
be encouraged by grant. 

That there \)t only two class subjects, instead of three, in 
the lower division of elementary schools, and that the object 
l^sons for teaching elementary science shall include the subject 
of gemuphy. 

(r) That, after reasonable notice, a school shall not be deemed 

* TIm exact vahia U kB6,^ milea accotrdine to Micfaelson, with a possible 
error of thirty-three milet. 


to be provided with ])roper ‘‘ai^paratus of elementary instruction ” 
under Article I15 of the Code, unless it have a proper supply of 
casts and models for drawing. 

(d) That proficiency in the use of tools for working in wood 
and iron be paid for as a “siieoific subject,” arrangements being 
niailc for the work being done, so iar as })raciicable, out oi 
school hours. 'I'hat special grants be made to schools in aid of 
collections of natural objects, casts, drawings, iiic., suitable for 
school iiuiscums. 

(c) 'riiat in rural schools instruction in the principles and facts 
of agriculture, after suitable introductory object lesions, shall be 
made obligaloiy in the upper standards, 

(y‘) That the provision at present confined to Scotland, which 
prescribes that children under the age of fourteen shall not be 
allowed to work as full-timers in factories and workshops unless 
they have j^assed in the Fifth Standard, be extended to England 
and Wales. 

II. As to cliisscs under the Science and Art Depai’tment, and 
grants by the J)c]>artmcnt : 

{a) 'I'hat School Hoards liave pow'cr to cstablisli, conduct, and 
contribute to the maintenance of classes for young persons and 
adults (being artisans) under the Science and Art Department, 
'I’hat in h)calities having no School Hoard the local .autliority have 
analogous powers. 

{b) rii.at the Science and Art Dcjiartmcnt shall arrange that 
the instruction in those science subjects which admit of it shall 
be of a more pnacticaJ cliaractcr Ilian it is at present, especially 
in the “bomuir.s” stage ; that payment on results be increased 
in the advanced stages (d .all subjects, at least to the level of 
tluise now made for jiractical chemistry and metallurgy, and that 
greater encouragement be given to grouping. 

(c) 'I’hat the examinations in agriculture l>e made to have a 
more practical bearing. 

(d) 'I'hat metallurgy, if it be retained, be divided into groups, 
as (1) the precious metals, (2) those extracted from metalliferous 
mines, as copper, tin, lead, &c,f (3) iron and steel. ^ That 
mining be similarly divided intoji) coal and (2) metalliferous 
mining. 

(e) 'J'hat the inspection of science classes by the Science and 
Art Department, witJi a view to ascertain the efficiency of the 
instruction, and of the ajijiaratus and laboratories, be made 
more effective, with the assistance, where necessary, of local 
sub-inspeetors. 

(/) 'I'hat it shall not be a requirement of the Science and Art 
Department that j’laymcnl of fees be demanded from artisans for 
instruction in tlie science and art classes. 

(^>) 'i'hat in the awards for iiuluslri.al design more attention be 
paid by the Department, than is the case at present, to the 
applicability of the design to the material in which it is lo be 
executed, and that special grants be made for the actual execution 
of designs under proper safeguards. 

(//) 'I'liat the limits of the building grants, under the Science 
and Art Department, to 500/. each wr schools of Art and of 
Science should be abolished, and the conditions attached to tliem 
be revised. 

(/) That, in addition tf) tlie loan of circulating collections and 
the grant of art reproductions at reduced cost, contributions be 
made to provincial industrial museums of original examples 
tending to advance the industries of the district in which such 
museums are situated. 

III. 'I'raining Colleges for elementary teachers ; 

(^7) 'I’hat the teaching of science and art in 'Fraining 'Colleges, 
and its inspection by the Science and Art Department, be made 
efficient, and that arrangements l>e made for giving to selected 
students in those Colleges greater facilities and inducements for 
the .study of art and science in the National Art Trainii^f School 
and the Normal School of Science at South Kensington, the 
Ro^al College of Science for Ireland, and other inslitutions of 
a similar class approved of by the Government. 

IV. Secondary and technical instruction : r • 

(a) That steps be taken to accelerate the application of ancient 
endowments, under amended schemes, to secondary and technical 

instruction. , . « • • r 

(b) That provision be made by the Chanty Commissioners for 
the establishment, in suitable localities, of schools, or depart- 
ments of schools, in which the study of natural science, drawing, 
mathematics, and modern languages, shall take tne place 01 


Ltin and Greek. , , * - 1 * 

(f) 'I'hat local authorities be empowered, if they think fit, to 
ablish, maintain, and contribute to the establishment and 
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nuuntenance of secondary and technical (including agricultural) 
■choolg and colleges. 

V. FiA>lic libmries and museums ! 

{a) Hiat ratepayers have power, by vote, to sanction the 
increase of the expenditure, under the Public Libraries Acts, 
bejrond its present limit, and that the restriction of the Acts to 
lot^ities having 5,000 inhabitants and upwards be repealed. 

(^) 'Hiat museums of art and science and technological 
collections be opened to the public on Sundays. 

VI. Special recommendations in regard to Ireland : 

{a) That steps be taken at the earliest possible moment for the 
gradual introduction of compulsory attendance at elementary 
schools in Ireland. 

{d) That payments be made by the National Board, under 
prop^ regulapons, on the results of the teaching of home in- 
dustries to children, young persons, and adults ; as well ns in aid 
of the salaries of industrial teachers. 

(<■) That S7stcmatic instruction be given to ])rimary school 
teachers, qualifying them to teach the use of tools for working in 
wood and iron, in the primary schools. 

{d) 'piat steps be taken by the Commissioners of National 
Education in Ireland for the provision of books calculated to 
assist the teachers of primary schools in giving graduated lessons 
in rudimentary science. 

(#) That grants-in-aid be sanctioned by the Treasury to 
approved agnctiltural schools, and to approved schools for in- 
struction in local industries. 

(/) That practical evening science classes for artisans form 
part of the instruction in the Royal College of Science, of Ireland, 
in Dublin. 

ii) That the Board of Intermediate Education take steps to 
insure the provision of adequate means for the practical teaching 
of science in the schools under their direction. 

In addition to the preceding recommendations which necessi- 
tate a^ion on the part of the legislature or of the public 
authorities, or of both, your Commissioners make the following 
recommendations, requiring no such action, by way of sugges- 
tions for the consideration of those in whose power it is to 
comply with them : — 

I. That it be made a condition by employers of young persons, 
and by the trade organisations, in the case of industries for which 
an acquaintance with science or art is desirable, that such 
young persons requiring it receive instruction therein either in 
schools attached to works or groups of works, or in such classes 
as may be available, the employers and trade organisations in 
the latter case contributing to the maintenance of such classes, 

IT. That the managers and promoters of science and technical 
classes should {a) so arrange tne emoluments of teachers as to 
encourage them to retain their students for the advanced stages 
of subjects in which they have passed the elementary stage, and 
{d) that they should endeavour to group the teaching of cognate 
science subjects, as recommended by the Royal Commission on 
the Advancement of Science, and as provided for by the regula- 
tions of the Science and Art Department. 

III. That scholarships be more liberally founded, especially 
for pupils of higher elementary schools, enabling them to pro- 
ceed to higher technical schools and colleges. 

IV. That the great national agricultural societies give aid to 
the establishment in counties of secondary schools or classes for 
teaching^agriculture. 

V. Tnat those responsible for the management of primary 
schools in Ireland, in the districts where farming is defective, 
attach small example farms to such schools wherever it is 
possible ; and that Boards of Guardians employ the plots of 
land attached to workhouses for the agricultural instruction of 
the children therein, 

VI. That the subscriptions given by the liberality of the City 
of London and of the different Guilds, to the City and Guilds 
InstitutCi be made adequate to the fulhlmcnt of the work which 
that Institute has undertaken, including the equipment and main- 
tenance of its Central Institution. 

In closing our Report we think it right to recall the fact that 
the firet impulse to an inquiry into the subject of technical in- 
struction was riven by the important letter of Dr., now» Sir I^on, 
Playfair, K.CB., of May 15, 1867, to the Chairman of the 
Sdiools* Inquiry Commission, in which he called attention to 
the great progress in engineering and manufactures abroad, 
shown at the Paris Exhibition of that year. In the course of our 
inquiry we have received much guidance from the letter on the 
subject by Mr. B. Samuelson, M.P., to the Vice-President of 


the Committee of Council on Education, dated November i6, 
1867 ; from the Report of the Select Committee of the House of 
Commons on Scientific Instruction, 1868 ; the Report of the Royal 
Commission on the same subject ; the papers by Mr. H. M, 
Felkin on Chemnitz, by Messrs. McLaren and Beaumont, and 
various other publications. 

We desire also to express our thanks to the public authorities, 
to the owners and managers of industrial works, and to the 
numerous other persons, both at home and abroad, to whom we 
had occasion to apply for information, for the frank and courteous 
manner in which it was given to us ; and also to acknowledge 
the prompt and valuable assistance which we received from the 
members of our Diplomatic and Consular services in the prosecu- 
tion of our inquiry. All of which we humbly beg leave to 
submit for Your Majesty’s gracious consideration. 

(Signed) B. Samuelson 
H. E. ROSCOE 
Philip Magnus 
John Slagg 
Swire Smith 

Gilbert R. Redgrave, Wm. Woodall 

Secretary, 

April 4, 1884 


ON THE NOMENCLATURE, ORIGIN, AND DIS- 
TRIBUTION OF DEEP-SEA DEPOSITS^ 

II. 

Globigerina Ooze . — We designate by this name all those truly 
pelagic deposits containing over 40 per cent, of carbonate of 
lime, which consists principally of the dead shells of pelagic 
h'oraminifera — Clohiy^erina, Orbullna, Pulvinulina, PulUnia, 
Sphteroidina^ &c. In some localities this deposit contains 95 per 
cent, of carbonate of lime. The colour is milky white, yellow, 
brown, or rose, the varieties of colour depending principally on 
the relative abundance in the deposit of tne oxides of iron and 
manganese. 'I'his oo/.e is fine grained ; in the tropics some of 
the Eoraminifera shells are macroscopic. When dried it is 
pulverulent. Analyses show that the sediment contains, in addi- 
tion to carbonate of lime, jihosphatc and sulphate of lime, carbo- 
nate of magnesia, oxides of iron and manganese, and argillaceous 
matters, 'i'he residue is of a reddish brown tinge. Lapilli, 
pumice, and glassy fragments, often altered into palagonite, 
seem always to be present, and are frequently very abundant. 
The mineral particles are generally angular, and rarely exceed 
o*o8 mm. in diameter ; monoclinic and triclinic feldspars, augite, 
olivine, hornblende, and magnetite are the most frequent. When 
quartz is present, it is in the form of minute, rounded, probably 
wind-borne grains, often partially covered with oxide of iron. 
More rarely we have white and black mica, bronzite, actinolite, 
chromite, glauconite, and cosmic dust. Silliceous organisms are 
probably never absent, sometimes forming 20 per cent, of the 
deposit, at other times only recognisable after careful micro- 
scopic examination. In some regions the frustules of Diatoms 
predominate, in others the skeletons of Radiolarians. 

The/wf washings, viewed with the microscope, are not homo- 
geneous. The greater part consists of ar^aceous matter 
coloured by the oxides of iron and manganese. Mixed with 
this, we distinguish fragments of minerals with a diameter less 
than 0*05 mm., and minute particles of ];)umice • can nearly 
always be detected. Fragments of Radiolarians, Diatoms, and 
siliceous spicules can always be recognised, and are sometimes 
very abundant. 

Ptcropod Ooze.—T\\U deposit differs in no way from a Glpbi- 
gerina ooze except in the presence of a greater number and 
variety of pelagic organisms, and especially in the presence of 
Pteropod and Het»-ropod shells, such as Diacria, Atlanta, 
Styliola, Carinaria, cS:c. The shells of the more delicate species 
of i^clogic Foraminifera and young shells arc also more abundant 
in these deposits than in a Globigerina ooze. ^ It must be remem- 
bered that the name “ Pteropod oozc^’ is not intended to indicate 
that the deposit is chie6y composed of the shells of these mollusks, 
but, as their presence in a deposit is characteristic and has an 
important bearing on geographical and bathjmietrical distribu; 
tion, we think it desirable to emphasise the presence of these 
shells in any great abundance. It may here be pointed out that 
there is a very considerable difference between a Globigeiii^a 

* ABu>er read before the Royal Society of Edinbursh by John Miinay 
and apienard. Communicated by John Murray. Continued from p, 88. 
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ooie or a Ptaropod ooze situated near continental shores and 
deposits bearing the sme names situated towards the centres of 
oceanic areas, both with respect to mineral particles and remains 
of organisms. 

Dwtom Ooze, — This ooze is of a pale straw colour, and is com- 
posed pnndpi^y of the frustules of Diatoms. When drj’ it is a 
dirty white siliceous flour, soft to the touch, taking the impres- 
sion of the fingers, and contains gritty particles which can be 
recognised by the touch. It contains on an average about 25 
l^r cent, of carbonate of lime, which exists in the deposit in the 
form of small Clohiotrina shdls. fragments of Echinoderms and 
other organisms. The residue is pale white and slightly plastic ; 
minerals and fira^pients of rocks are in some cases abundant ; 
these are volcanic, or, more frequently, fragments and minerals 
coming from continental rocks and transported by glaciers. The 
Hue washings consist essentially of particles of Diatoms along with 
argillaceous and other amorphous matter. We estimate that the 
frustules of Diatoms and skeletons of siliceous organisms make 
up more than 50 per. cent, of this deposit. 

Radiolarian Ooze , — It was stated, when describing a Globi- 
gcrina ooze, that Kadiolarians were seldom, if ever, completely 
absent from marine deposits. In some regions they make up a 
considerable portion of a Globigerina ooze, and are also found in 
Diatom ooze and in the terrigenous deposits of the deeper w'ater 
surrounding the land. In some regions of the Pacific, how- 
ever, the skeletons of these organisms make up the principal 
part of the deposits, and to these we have given the name ** Radio- 
iarian ooze.” The colour is reddish or deep brown, due to the 
presence of the oxides of iron anti manganese. The mineral 
particles consist of fragments of pumice, lajiilli, and volcanic 
minerals, rarely exceeding 0*07 mm. in diameter. There is not 
a trace of carbonate of lime in the form of shells in some samples 
of Radiolarian ooze, but other specimens contain 20 per cent, 
of carbonate of lime derived from the shells of pelagic Foramini- 
fera. The clayey matter and mineral particles in this ooze are 
the same as those found in the red cUnys, which we will now pro- 
ceed to describe. 

Red Clay , — Of all the decp-sca deposits this is the one which 
is distributed over the largest areas in the modern oceans. It 
might be said that it exists everywhere in the abysmal regions of 
the ocean basins, for the residue in the organic deposits W'hich 
has been described under the names Globigerina, Pteropod, 
and Radiolarian ooze, is nothing else than the red clay. How- 
ever, this deposit only appears in its characteristic form in those 
areas where the terrigenous minerals and calcareous and sili- 
ceous organisms disappear to a greater or less extent from the 
bottom. It is in the central regions of the Pacific that we meet 
with the tjq)ical examples. Like other marine deposits, this one 
passes laterally, accoraing to position and depth, into the adja- 
cent kind of deep-sea ooze or mud. 

The argillaceous matters are of a more or less deep brown tint 
from the presence of the oxides of iron and manganese. In the 
typical examples no mineralogical s])ecies can be distinguished 
by the naked eye, for the grains are ’exceedingly fine and of 
nearly uniform dimensions, rarely exceeding 0*05 mm. in dia- 
meter. It is plastic and greasy to the touch ; when dried it 
coagulates into lumps so colierent that considerable force must 
be employed to break them. It gives the brilliant streak of clay, 
and breaks down in water. The pyrognostic properties show 
that we are not dealing with a pure clay, for it fuses easily l)efore 
the blowpipe into a mametic bead. 

Under the term red day are comprised those deiJosits in which 
the characters of clay are not well pronounced, but which are 
mainly composed of minute particles of pumice and other vol- 
canic matenal which, owing to their relatively recent deposition, 
have not undergone great alteration. If we calculate the analyses 
of red clay, it will be seAi, moreover, that the silicate of alumina 
present as clay (aSiOstAlgO^ + aHjfO) comprises only a rela- 
tively small portion of the sediment ; the calculation shows always 
an excess of free silica, which is attributed cliiefly to the presence 
of siliceous organisms. 

Microscopic examination shows that a red clay consists of 
argillaceous matter, minute mineral ])articles, and fragments of 
siliceous organisms ; in a word, it is in all respects identical with 
the residue of the organic oozes. The mineral particles are for 
the greater part of volcanic origin, exc^t in those cases where 
continental matters are transported by floating ice, or where the 
sand of deserts has been carried to great distances by winds. 
These volcanic minerals are the same constituent minerals of 
modern eruptive rocks, enumerated in the description of volcanic 


muds and sands 1 in the great majority of cases they are accom- 
panied by fragments of lapilli and of pumice more or less altered. 
Vitreous volcanic matters belonging to the acid and basic series 
of rocks predominate in the iraons where tlie red clay has its 
greatest development, and it win be seen presently that the most 
characteristic decompositions which there take place are asso- 
ciated with pyroxenic lavas. 

Associated with the red clay are almost always found concre- 
tions and microscopic particles of the oxides of iron and man- 
ganese, to which the deposit owes its colour. Again, in the 
typical examples of the deposit, zeolites in the form of crystals 
and crj'stalline spherules are present, along with meta^c 
globules and silicates which are regarded as of cosmic origin. 
Calcareous organisms are so generally absent in the red clay tnat 
they cannot be regarded as characteristic ; when present, they 
are chiefly the shells of pelagic Foraminifera, and are usually 
met with in greater numbers in the surface -layers of the deposit, 
to which they give a lighter colour. On the other hsmd, the 
remains of Diatoms, Kadiolarians, and Sponge-spicules are 
generally present, and are sometimes very abundant. The ear- 
bones of various Cetaceans, as well as the remnants of other 
Cetacean bones, and the teeth of sharks, ore, in some of 
the typical samples far removed from the continents, exceed- 
ingly abundant, and are often deeply impregnated with, or 
em}>eddcd in thick coatings of, oxides of iron and mannneae. 
The remains of these \’ertebrates have seldom been dredged in 
the organic oozes, and still more rarely in the terrigenous deposits. 

The fine washings, as examined with a power of 450 mome- 
ters, are composed of an amorphous matter, fragments of mine- 
rals, the remains of siliceous organisms, and colouring substances. 
What we call amorphous matter may be considered as properly 
the argillaceous matter, and presents characters essentially vague. 
It appears as a gelatinous substance, without definite contouts, 
generally colourless, perfectly isotropic, and forms the baee 
which agglutinates the other particles of the washings. As those 
physical properties are very indefinite, it is difficult to estimate 
even approximately the quantity ])rt'sent in a deposit. However, 
it augments in proportion as the deposit becomes more clayey, 
but w e think that only a small quantity of this substance is neces- 
sary to give a clayey character to a deposit. Irregular fragpents 
of minerals, small pieces of vitreous rocks, and remains of 
siliceous organisms predominate in this fundamental base. These 
particles probably make up about 50 per cent, of the whole mass 
of fine xvashtnfis, this large percentage of foreign sub- 
stances must necessarily mask the character of the clayey matter 
in which they arc embedded. The mineral particles are seldom 
larger than O'Oi mm. in diameter, but descend from this size to 
tlie merest ]K)ints. It is im})ossible, on account of their minute- 
ness, to say to what mineral species they l>elong : their optical 
reactions are insensible, their outlines too irregular, and ah 
s])ccial coloration has disappeared. All that can be reasonably 
said is that these minute mineral particles probably belong to the 
same species as the larger particles in the same deposit, such 
as feldspar, hornblende, magnetite, &c. In the case of pumice 
and siliceous organisms the fragments can, owing to their strue- 
ture, l>e recognised when of a much less size than in the case of 
the above minerals. 

It can be made out by means of the microscope that the colour- 
ing substances are hydrated oxides of iron and manganese. The 
former is scattered through the mass in a state of yenr fine 
division ; in some points, however, it is more localised, the 
argillaceous matter here appearing with a browner tinge, 
these sjjots are noticed gradually to disappear in the surrounding 
mass. 7'he coloration given by the manganese is much more 
distinct ; there are small, rounded, browni^ spots with a diame- 
ter of less than o*oi mm., which disappear under the action of 
hydrochloric acid with disengagement of chlorine. These small 
round concretions, which are probably a mixture of the oiudoi 
of iron and manganese, will be described with more detail in 
the Challenger Report. 

The following table shows the nomenclature we nave 
adopted ; — 

I 

Terrigenous i 
deposits. j 


Shore formations, I > ound in inland 

Blue mud. ( ana along the 

(ireen mud and sand, ^ shores of con* 
Red mud, ‘ *“ 

Coral mud and sand, 

Coralline mud and sand, 

Volcanic mud and sand, 


Found about 
oceanic islands and 
along the shores of 
continents. 
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Pelagjic 

deposits. 


I Ked day, 

Globigerina ooze, 
Pteropod ooze. 
Diatom ooze, 
Radiotarian ooze, 


Found in the 
abysmal regions 
of the ocean 
basins. 


Geographical and Bathymetrical Distribution . — In the pre- 
ceding pages we have confined our remarks essentially to the 
lithologictd nature of the deep-sea deposits, including in this 
term the dead shells and skeletons ot organisms. P rom this 
point of view it has been possible to define the sediments and to 
give them distinctive names. We now proceed to consider their 
geographical and bath3nnetrical distribution, and the relations 
which exist between the minendogical and organic composition 
and the different areas of the ocean in which they are formed. 

A cursoiy glance at the geom^phical distribution * hows that 
deposits which we have designated MUDS and sands are 
situated at various depths at no great distance from the land, 
whUe the organic oozks and red clays occupy the abysmal 
regions of the ocean basins far from land. Leaving out of view the 
coral and volcanic muds and sands which are found ])rincipally 
around oceanic islands, we notice that our blue muds, green muds 
imd sands, red muds, together with all the coast and shore forma- 
tions, are situated along the margins of the continents and in 
inclosed and partially inclosed seas. The chief characteristic of 
these deposits is the presence in them of continental debris. 
The blue muds are found in all the deeper parts of the regions 
just indicated, and especially near the cml>ouchurcs of rivers. 
Red mhds do not differ much from blue muds except in colour, 
due to the presence of ferruginous matter in great abundance, 
and we find them under the same conditions as the blue muds. 
The green muds and sands occupy, as a rule, portions of the 
coast where detrital matter from rivers is not, apj-jarently, accu- 
mulating at a rapid rate, viz. on such places as the Agulhas 
Bank, off the east coast of Australia, off tlie coast of Spain, and 
at various points along the coast of America. 

Let us cast a glance at the region occupied by terrigenous 
deposits, in which we include all truly littoral formations. This 
re^on extends from high-water mark down, it may be, to a 
depth of over four miles, and in a horizontal direction from 60 
to perhaps 300 miles seawards, and includes, in the view wc 
take, all inland seas, such as the North Sea, Norwegian Sea, 
Mediterranean Sea, Red Sea, China Sea, Japan Sea, Caribbean 
Sea, and many others. It is the region of change and of variety 
with respect to light, temperature, motion, and biological condi- 
tions. In the surface waters the temperature ranges from 80® F. 
in the tropics, to 28’ F. in the polar regions. Rclow the surface 
down to the nearly ice-cold water found at the lower limits of 
the region in the deep sea, there is in the tropics an equally great 
range of temperature. Plants and animals are abundant near the 
shore, and animals extend in relatively great abundance down to 
the lower limits of this region which is now covered by these 
terrigenous deposits. The specific gravity of the water varies 
much, owin^ to mixture with river water or great local evapora- 
tion, and this variation in its turn affects the fauna and flora. In 
the terrigenous region tides and currents produce their maximum 
effect, and these influences can in some instances be traced to a 
depth of 300 fathoms, or nearly 2000 feet. The upi>er or con- 
tinental margin of the region is clearly defined by the high-water 
mark of the coast-line, which is constantly changing through 
breaker action, elevation, and subsidence. The lower or abysmal 
mai^n is less clearly marked out. It passes in most cases in- 
sensibly into the abysmal region, but may be regarded as ending 
wh« the mineral particles from the neighbouring continents 
begin to disapi)enr from the deposits, which then pass into an 
orcjuaic ooze or a red clay. 

Contrast with these, those conditions which prevail in the 
abysmal region in which occur the organic oozes and red clay, 
the distribution of which will presently be considered. This 
area comprises vast undulating plains from two to five miles 
beneath the surface of the sea, the average being about three 
miles, here and there interrupted by huge volcanic cones (the 
oceanic islands). No sunlight ever reaches these deep cold 
tracts. The range of temperature over them is not more than 7®, 
viz. from 31* to 38* F., and is apparently constant throughout 
the whole j^ar in each locality. Plant life is absent, and 
although animals belonging to all the great types are present, 
there is no great variety of form or abundance of individuals. 
Change of any kind is exceedingly slow. 

What is the distribution of deposits in this abysmal region 


of the earth’s surface? In the tropical and temperate zones 
of the great oceans, which occupy about 110° of latiti^e 
between the two polar zones, at depths where the action 
of the waves is not felt, and at points to which the terrigenous 
materials do not extend, there are now forming vast accumula- 
tions of Gtobigerina and other pelapc Foraminifera, coccoliths, 
rhabdoliths, shells of pelagic Mollusks, and remains of other 
organisms. These deposits may perhaps be called the 9e<^ents 
of median depths and of warmer zones, because they diminhth 
in great depths and tend to disappear towards the poles. This 
fact is evidently in relation with the surface tempe^ure of the 
ocean, and shows that pelagic Foraminifera and Mollusks live in 
the superficial waters of the sea, whence them dead shells fall to 
the bottom. Globigerina ooze is not found in inclosed seas nor 
in polar latitudes. In the Southern Hemisphere it h^ not been 
met with beyond the 50th parallel. In the Atlantic it is de- 
posited upon the bottom at a very high latitude below the warm 
waters of the Gulf Stream, and is not observed under the cold 
descending polar current which runs south in the same lafitude. 
These facts arc readily explained, if we admit that this ooze is 
formed chiefly by the shells of surface organisms, which require 
an elevated temperature and a wide expanse of sea. But as long 
as the conditions of the surface are the same, we would expect 
the deposits at the bottom also to remain the same. In showing 
that such is not the case, we are led to take into account an 
agent which is in direct correlation with the depth. We may 
regard it as established that the majority of the calcareous or- 
ganisms which make up the Globigerina and Pteropod oozes 
live in llie surface waters, and we may also take for granted that 
there is always a specific identity between the calcareous organisms 
which live at the surface and the shells of these pelagic creatures 
found at the bottom. This observation will permit us to place 
in relation the organic deposits and those which are directly or 
indirectly the resiut of the chemical activity of the ocean. Globi- 
gerina ooze is found in the tropical zone at depths which do not 
exceed 24XX) fathoms, but when depths of 3000 fathoms arc 
explored in this zone of the Atlantic and Pacific, there is found 
an argillaceous deix)sit without, in many instances, any trace of 
calcareous organisms. When we descend from the ‘‘submarine 
plateaus ” to depths which exceed 2250 fathoms, the Globigerina 
ooze gradually disappears, passing into a grayish marl, and finally 
is wholly replaced by an argillaceous material which covers the 
bottom at all depths greater than 2900 fathoms. 

The transition between the calcareous formations and the 
argillaceous ones takes place by almost insensible degrees. The 
thinner and nv)re delicate shells disappear first. The thicker 
and larger shells lose little by little the sharpness of their contour 
and ai)pcar to undergo a profound alteration. They assume a 
brownish colour, ancl break up in proportion as the calcareous 
constituent disappears. 'I'he red clay predominates more and 
more as the calcareous clement diminishes in the deposit. 

If we now recollect that the most important elements of the 
organic tleposits have descended from the superficial waters, and 
that the variations in contour of the bottom of the sea cannot of 
themselves prevent the debris of animals and plants from 
accumulating upon the bottom, their absence in the red clay 
areas can only he explained by a decomposition under the action 
of a cause which we must seek to discover, 

Pteropod oozcy it will be remembered, is a calcareous 
organic deposit, in which the remains of Pteropods and other 
pelagic Moilusca arc present, though they do not always form a 
preponderating coDstituent, and it has been found that their 
presence is in correlation with the bathymetrical distribution. 

In studying the nature of the calcareous elements which are 
deposited in the j)clngic areas, it has been noticed that, like the 
shells of the Foraminifera, those of the Thecosomatous Pteropoda, 
which live everywhere in the superficial waters, especially in tlie 
tropics, l)ecomc fewer in number as the depth from which the 
sediments are derived increases. We have just observed that 
the shells of Foraminifera disappear gradually as we dcsc<md 
along a series of soundings from a point where the Globigerina 
ooze has abundance of carbonate of lime, towards deeper 
regions ; but we notice also that when the sounding-rod brings 
up a graduated series of sediments from a declivity desceilrttng 
into deep water, among the calcareous shells those of the Ptero- 
pods and Heteropods disappear first in proportion as the depth in- 
creases. At depths less than 1400 fathoms in the tropics a Pteropod 
ooze is found with abundant remains of Heteropods and Ptero- 
pods ; deeper soundings then give a Globigerina ooze withoutthese 
molluscan remains ; and in still greater depths, as before men- 

0 
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tionedy there is a red clay in which calcareous organisms are 
nearly, if not quite, absent. 

In this manner, then, it is shown that the remains of calcareous 
organisms are completely eliminated in the greatest depths of 
the ocean. For if such be not the case, why do we find all these 
shells at the bottom in the shallower depths, and not at all in the 
greater depths, although the)r are equally abundant on the sur- 
face at both places ? TTiere is reason to think that this solution 
of calcareous shells is due to the presence of carbonic acid 
throughout all depths of ocean water. It is well known that 
this substance, dissolved in water, is an energetic solvent of cal- 
careous matter. The investi^tions of Buchanan and Dittmar 
have shown that carbonic acid exists in a free state in sea water, 
and in the second place, Dittmar’s analyses show that deep-sea 
water contains more lime than surface water. This is a con- 
firmation of the theory which regards carbonic acid as the agent 
concerned in the toted or partial solution of the surface shells 
before or immediately after they reach the bottom of the ocean, 
and is likewise in relation with the fact that in high latitudes 
where 'fewer calcareous organisms are found at the surface, their 
remains are removed at lesser depths than where these organisms 
are in greater abundance. It is not improbable that sea water 
itself may have some effect in the solution of carbonate of lime, 
and further, that the immense pressure to which water is sub- 
jected in great depths may have an influence on its chemical 
activity. We await the result of further researches on this point, 
which have been undertaken in connection with the 
Reports. We are aware that objections have been raised to the 
explanation here advanced, on account of the alkalinity of sea 
water, but we may remark that alkalinity presents no difficulty 
which need be here considered (Dittmar, “ Phys. Chem. ChalL 
£)^,” part i. 1884). 

This interpretation permits us to explain how the remains of 
Diatoms and Radiolarians (surface organisms like the Foraminifera) 
are found in greater abundance in the red clay thnn in a Globi- 
gerina ooze. The action which suffices to dissolve the calcareous 
matter has little or no effect upon the silica, and so the siliceous 
shells accumulate. N or is this view of the case opposed to the dis- 
tribution of the Ptcropod ooze. At first we should expect that 
the Foraminifera shells, being smaller, would disappear from a 
deposit before the^ Pteropod shells j but if we remember that the 
latter are very thin and delicate, and, for the quantity of car- 
bonate of lime present, offer a larger surface to the action of the 
solvent than the thicker, though smaller, Globigerina shells, we 
sliall see the explanation of this apparent anomaly. 

( To be continued, ) 


unixtersjty and educational 

INTELLIGENCE 

Cambridge. — The Special Board for Mathematics has re- 
ported in favour of an interval of one year being allowed between 
the second and the third parts of the Mathematical 'I'ripos, in- 
stead of seven months as at present. It is also suggested that 
the work done in the first two parts of the Tripos has deteriorated 
in consequence of being held in the latter part of the Easter Term, 
when men arc subject to many distractions. 

The new buildings for the Department of Practical Botany are 
to be proceeded with forthwith, and thus Dr. Vines will gain the 
much-needed accommodation he has so long waited for. 

The thanks of the University have been voted to Sir A. 
Gordon and to Mr. A, P. Maudslay for their presents of valuable 
ethnological collections, made by them in Fiji, to the new 
Museum of Archaeology. 

The eighteenth annual report of the Museums and Lecture- 
Rooms Syndicate draws attention to the pressing need of addi- 
tional accommodation for Human and Comparative Anatomy 
and for Physiology. Nothing can be done to enlarge the provi- 
sion of Human Anatomy till the new Chemical Laboratory is 
completed. A further report as to the accommodation for 
Ph3rsiology and Comparative. Anatomy will be made shortly. 

Profs. Liveing and Dewar report that additional s]iecial courses 
for medical students have been established. Lord Rayleigh re- 
ports that the elementary demonstrations on I’hysics in the 
Cavendish Laboratory arc attended by forty students, the 
advanced by twenty, and the professorial lectures >)y from twenty 
to thirty students. Numerous additions of physical apparatus 
have b^ made during the year. 

Prof. Lewis records a continued improvement in the Mine- 


ralogical Museum. Prof. J. P. Cooke of Harvard has presented 
a large and fine series of American specimens. Mr. G. Seli^ 
man of Coblentz has sent specimens far exceeding in value those 
for which they were exchanged. Mr. Solly brought back many 
excellent specimens from a tour in Norway j and the late Mn 
Tawney's polariscope and optic sections have been presented by 
his brother. 

Prof. Stuart has added some large machines to the Mechanical 
Department. There were sixty-one pupils in the Lent Term, 
and their work continues to improve. He states that Mr. Lyon’s 
services are of extreme value as superintendent of the workshops, 
for he combines practical experience and theoretical knowledge 
in a manner rarely to be met with. 

The additions to the Woodwardian Museum include twelve or 
fourteen thousand specimens, the collection of the late Mr. 
Montagu Smith, B.A., of Trinity College, a promising young 
student of geology, given by his parents in fulfilment of his ex- 
pressed wish. They include several thousand specimens from 
all the crags of Norfolk and Suffolk, a rich collection of Chalk 
mollusca from Berkshire, mollusca from the Gault of Folke- 
stone, the F'arringdon sponge-bed, and specimens from many 
Jurassic localities. Mammalian remains from the Hamstead 
Beds, Isle of Wight, and Vertebrates from the Gault of Folke- 
stone have been purchased. A number of interesting specimens 
from the Welsh Paltcozoic strata, from Ivower Llandoveny down 
to Harlech, have been added by Mr. T. Roberts. The Library 
continues to increase largely. 

Mr. J. W. -Clark reports that the collection acquired from 
Dr. Dohrn, exhibited at the Fisheries F.xhibition, turns out 
much more valuable than was anticipated, there being 283 species 
of Invertebrates, and 38 of fishes in it, each being usually repre- 
sented by several specimens. All are in first-rate order, and 
exceptionally good s]:>ecimens. Mr. H. B. Brady has announced 
his intention of presenting all his valuable collections of Rhizo- 
poda, chiefly Foraminifera, to be forwarded as the monographs 
relating to them are completed. Large instalments have already 
arrived, including the collection of British brackish-water and 
estuarine forms described in Ann. and Ma^. Nat, Hist,^ 1870, 
the North Polar Foraminifera from the Nares Expedition, the 
Carboniferous and Permian Foraminifera (“Pal. Soc. Mono- 
graph ”), a large series of the genus Fusulina, a collection of the 
genera Nuinmulites and Orbiloides, numerous specimens of 
Loflusia and Parkcrio, Niimmulites from Egypt, and microzoic 
rocks illustrating the extent to which Foromimfera are concerned 
in the buiJfling of geological strata. 

Mr. Cooke, Curator in Zoology, has catalogued and arranged 
the specimens of Murex, Purpura, Triton, Fasciolaria, Buccinum, 
Nassa, Fusus, Volufa, and Mitra, and related genera. 

Mr. Hans Gadow, Strickland Curator, has been occupied in 
arranging the collection of birds’ skins in a systematic way, and 
preparing to exhibit the groups in a complete manner, skins, 
skeletons, viscera, nests, and eggs, in juxtaposition, but want of 
space, cases and drawers, is a great hindrance. Valuable dona- 
tions of birds’ skins have been received from Major H, W. 
Feildcn (Natal), Lady Barkly (Penang), and Mr. C. E. Lister (St, 
Vincent, Antilles), and in exchange from the Austra .an Museum, 
Sydney (New Guinea species). 

The Morphological Department records good progress ; many 
di^[rams and models have been added owing to the liberality of 
Trinity College, and much valuable material has been brought 
hy .students who have visited fonngn countries for purposes of 
morjjhological research. 'I'he Balfour Library is of great value, 
and Mr. A. T. Balfour, M.P., is defraying the cost of continuing 
the j^eriodicals. Twelve students have been engaged in research ; 
seventeen have worked in the advanced class ; forty-four worked 
at embryology last year, while nearly fifty have worked at 
Elementary Morphology during the past winter. Overwhelming 
pressure has been put upon the department owing to the new 
arrangements for Elementary Biology in the M.B. examinations ; 

201 students entered it last term, belonging to more than one 
year, and no lecture-room or work-room has proved adequate for 
them all. The work of research, storage of malerial, and ad- 
ministration of classes are much interfered with by want of suit- 
able rooms, and new rooms are urgently needed. A bust of 
Prof. Balfour, executed in bronze by Hildebrandt of Florence, 
has been presented to the I.,a]joratory by Prof. Darwin and Mr, 

J. W. Clark. , . t 

Prof. Michael Fo.ster reports th.it the teaching of Physiology has 
been still further developed, but has suffered somewhat from the 
necc.ssary use of the Laboratory Vy the class of Elementary 
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Biology. The generous gift by an anonymous donor* of 500/. 
towainis new apparatus has been a great boon. A gas-engine 
and manr valuable pieces of apparatus have been added. 

Prof. Macalister states that the number of students dissecting 
has been nearly one hundred, and a still lar^^er number attended 
the lectures on Human Anatomy. Maiw important specimens 
have been presented to the Museum of Human Anatomy by 
Macalister. 

The Philosophical L 4 bra^ is increasingly used, and many 
valuable donations of books have been received by Mr. J. w. 
Claik, Prof. Humphry, Prof, Babington, Mr. D. McAlister, and 
Mr. Pitman of Batlh. 


SCIENTIFIC SERIALS 


American Journal of Science^ May 1884. — Remarks on Prof. 
NewcomVs “Rejoinder,” in connection with his review of 
Climate and Time,” by Dr. James Croll. — Communications 
from tiie United States Geological Survey, Rocky Mountain 
Division, VI.— On an interesting variety of Lollingite and other 
minerals (one illustration), by W. F. Hillebrand. Amongst the 
ores analysed hy the author there is one from the Missouri Mine, 
Park County, Colorado, which he thinks may probably be a new 
mineral. It is composed largely of a sulphoblsmuthite of copper 
and silver, and occurs in a quartz gangue associated with chuco- 
pyrite and wolframite. — Notes on American earthquakes, with 
tabulated record of seismic disturbances in every part of the 
continent during the year 1883, by Prof. C. G. Rock wood. — 
Thermometer exposure, by H. A. Hazen. The paper is chiefly 
occupied with questions relating to the locality in large regions 
where the thermometer should be exposed in order to obtain 
the most trustworthy results, and to the immediate environment 
of the thennometer best calculated to fulfil the same requirement. 
There are several comparative tables of results obtained with 
various instruments under varying conditions of time, aspect, 
and altitude. — Hillocks of angular gravel and disturbed stratifi- 
cation associated with glacial phenomena (four illustrations), by 
T. C. Chamberlain. The paper deals especially with the kames 
or eskers analogous to the osars of Sweden, occurring in various 
Mrts of New Hampshire, Massachusetts, New York, and 
Wisconsin. The author infers from their inherent characteristics 
and their association with morainic belts, that the gravel hills in 
question were formed, not by beach action, but by numerous mar- 
ginal streams along the edge of the great ice sheet during the Glacial 
period. — Extinct glaciers of the San Juan Mountains, Colorado, 
by R. C. Hills, — On the gender of names of varieties and subspecies 
in botanical nomenclature, by Asa Gray. — On secondary enlarge- 
ments of feldspar fragments in certain Keweenawan sandstones 
(four illustrations), by C. A, Vanhise.— Principal characters of 
American cretaceous Pterodactyls, part i., the skull of Ptera- 
nodon (with plate), by Prof. O. C. Marsh. The skull of these 
Pterodactyls from the Middle Chalk, West Kansas, is described 
as differing from that of other known Pterosauria in the absence 
of teeth and of anterior nasal apertures distinct from the ant- 
orbital openings ; in the presence of the elongated occipital 
crest ; lastly, in the whole jaws, which appear to have been 
covered with a homy sheath, as in recent birds. All belong to 
the i^us Pteranodon, some of the species of which were of 
prodigious size, with a spread of wings of about twenty-five 
feet. Remains of over six hundred individuals are now in the 
museum of Yale College. 

,1 1" - 


journal of the Russian Chemical and Physical Society^ vol. 
xvl, fasc. 2. — On the action of the bromide of aluminium on 
ethylene and on the bromides of saturated hydrocarbons, by M. 
Gustavson.— On the specific heat of solutions, and on the thermal 
efiects at their formation, by W. Alexeyeff. Submitting to a 
doser investigation those solutions whidi are accompanied by a 
lowering of temperature, the author comes to the condusion that 
such is the case for those liquids which have not a chemical 
affinity, and that those are true solutions ; while in those cases 
where a rise of temperature is noticed, the dissolved liquid 
enters into diemical combination with the dissolving one. He 
makes a series of veiy interesting experiments in order to deter- 
mine the thermal meets of various solutions. — On the rela- 
tions between the diemical composition and the refractive 
power of chemical compounds, by J. Kanonnikoff (second 
paper).— On the structure of nitro-compounds of the saturated 
•enes, by J. Kissd.— On the composition of the mineral waters 
of Caucasus, by }. Barsilovsky.— On the structure of the blue 


indigo, by P. Alexeyeff. — On the action of alkalies on chondrine, 
by M. Schwarz. — On the azocuminic add, by P. Alexeyeff (first 
paper). — On chemical affinity, by A. Bazaroff. — ^Analysis of the 
epidermis attacked the Prosyarsis ruhra^ by K. Wagner. — On 
the preparation of pure albumin, and on the detennination of 
chlorine in urine, by W. Mikhailoff.— On the structure of the 
atmosphere and on the general laws of the theory of gases, by 
£. R(^qvsky. The strong mathematical inquiry of the author 
brings nim to the following condusions : — However the atmo- 
sphere has no limits, but at a height of 1000 km. the density of 
air is very near to zero j its constitution varies with the height, 
the content of oxygen decreasing as the height increases ; this 
change is very slow for heights less than 10,000 m., still it might 
be ascertained by accurate measurements ; for heigto less than 
10,000 m. the density of air can be calculated as if it were a 
simple gas; the decrease of density with the height goes on 
slower when the temperature at the surface of the eardi is 
higher. The paper has to be continued. — On the theory of 
measurements, by N. Sloughinoff. — On galvanic batteries, by P. 
Novikoff. 

Rivista ScUntifuthlndustriale^ March 31 and April 15. — 
Electric currents through contact with earth, by Prof. A. Volta. 
—Experiments with electrified paper, by D. Surdi. — Variations 
in the electric resistance of solid and pure metallic wires, with 
variations of temperature, by Prof. A^do Emo.— On the 
Gauthier and Walrand methods of distinguishing steel from iron, 
by the editor. — Note on two hybrids of Anas SfschcLS and Dahla 
acuta, by Dante Roster. 

Rcndiconii del R, Istituto Lombardo, April 3 and 17. — Pro- 
gramme of prize essays in various departments of Sdence, Art, 
and Letters proposed for the years 1884-91. — The Castle of 
Milan, its historic and artistic associations, by Prof. Giuseppe 
Mongeri. — On some unpublished fragments of Anatolius’s Greek 
version of the “ Codex Justinianus,” by Dr. C. Ferrini. — Note 
on Virgil and his Italian imitator, Parini, by Prof, Cr. Fabris.— 
On Antonio Angeloni Barbiani and his literary productions, by 
E, B. Prina. — Analysis of the mineral waters of Acquarossa, 
Canton of Ticino, by Prof. G. Bertoni.— Malformations in the 
urinary ducts in Bright’s disease, by Prof. C. Golgi. — Meteoro- 
logical observations made at the Brera Observatory, Milan, 
during the month of March. 


SOCIETIES AND ACADEMIES 

London 

Royal Society, May 1, — “Report to the Solar Physics 
Committee on a Comparison between Appuent Inequalities of 
Short Period in Sun-spot Areas and in Diurnal Temperature 
Ranges at Toronto and at Kew.” By Balfour Stewart, M. A., 
LL.D., F.R.S,, and William Lant Carpenter, B.A., B.Sc. 
Communicated to the Royal Society at the request of the Solar 
Physics Committee. 

It has been knovm for some time that there is a close connec- 
tion between the inequalities in the state of the sun’s surface 
as denoted by sun-spot areas and those in terrestrial magnetism 
as denoted by the diurnal ranges of oscillation of the declination 
magnet ; and moreover the observations of various meteorologists 
have induced us to suspect that there maytlikewise be a connec- 
tion between solar inequalities and those in terrestrial meteoro- 

^is latter connection, however (assuming it to exist), is not 
so well established as the former, at least if we compare to- 
gether inequalities of long period. It has been attempted to 
explain this by imagining that for long periods the state of the 
atmosphere as regards absorption may change in such a manner 
as to cloak or diminish the effects of solar variation by increasing 
absorption when the sun is strongest, and diminidiing absorption 
when the sun is weakest. 

On this account it seemed desirable to the authors to make 
a comparison of this kind between short-period inequalities, 
since for these the length of period could not so easily be 
deemed sufficient to pr^uce a great alteration of the a^ve 
nature in the state of tne atmosphere. 

The meteorological element selected for comparison with sun- 

3 K>ts was the dnimal rax^e of atmospheric temperature, an 
ement which presents in its variations a very strong analogy to 
diurnal dedination-ranges. 

There are two ways in which a comparison maybe made 
between solar and terrestrial inequalities. We may take each 
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individual oscillation in sun-spot areas, and find the value of the memoir detailing some minor researches on the action of ferrroua 
terrestrial element corresponding in time to the maximum and sulphate on plant life, by Dr. Griffiths. The author finds that 
the minimum of the solar wave. If we were to perform this 0*15 p« cent, of ferrous sulphate added to a wlution of various 
operation for every individual solar inequality* and add together salts aids* whilst 0*2 per cent, b fatal to, the development of 
the results, we might probably find that the magnetic declination mustard seeds and cabbage plants. 

range was iareest when there were most sun-spots. If, however, Pbyaical Society, May lo.— The meeting was held in the 
we weretomaice a simila r comparison between sun-spot daily areas chemical theatre of the Mason College, Birmingham. Members 
and diurnal temperature-ranges we might not obtain a decisive previously visited some of the factories in the town, including 
result. For at certain stations, such as Toronto, it is suspected Gillott’s pen works. — Dr. Guthrie, president, took the chair at 
(tlm verification or dbproval of this suspicion being one of the three p.m., when Prof. J. H. Poynting made a communication 

objects of thb paper) that there are two maxima ana two minima ^ experiment illustrating the refraction of water-waves. 

of temperature-range for one of sun-spots. The effect of this xhe experiment was designed to illustrate by means of waves in 
might be that in such a comparison the temperature-range corre- water the refraction of waves when they pass from one medium 
sponding to a maximum of sun-spots might be equal in value to to another in which their velocity b dinerent. The apparatus 
that corresponding to a minimum, or, in other words, we should consisted of a tank 2 feet 6 inches square, with a plate-glass 
get no apparent result, while, however, by some other process bottom. Water is poured into the tanx to a depth of say 5 to 
proofs of a real connec^n might obtained. But if we can 6 mm. The lid of the tank consbts of a calico screen, and b 
get evidences of apparent periodicity in sun-spot fluctuations slightly tilted im. A limelight under the tank projects the wave 
when dealt with in a particular 'manner, we have at once a on a screen. Plates of glass 3 or 4 mm. thick are placed in the 
method which will afford us a definite means of comparison, tank, thus reducing the depth of water. If waves are sent 
And here, as Prof. Stokes h^ pointed out, it is not necessary across the tank they travel more slowly through the shallow 
for our p^ent purpose to discuss the question whether these water, and are seen to be refracted. When circular or lenticular 
sun-s^t mequ^ties have a rea/ or only an apparent periodicity, plates are used, the refracted waves are seen to conveige to a 

All that is needful is to treat the terrestrial phenomena in a simi- focus. — Mr. C. J. Woodward exhibited an oxy-hydrogenlantem 

lar manner, or in a manner as nearly similar as the observations suitable for lecture purposes.— Dr, Gladstone took the chair, 
will allow, and Aen see whether they also exhibit periodicities and Prof. Guthrie, president, exhibited a sealed tube containing 
(apparent or real) having virtually the same times as those of 46*6 of tri-cthylamine, and 53*4 of water. At temperatures 
sun-^ts, the phases of the two sets of phenomena being likewise between o* C. and 18*3® C. the liquid forms a clear mixture, 
allied to one another in a constant manner. At 18*3“ it becomes turbid, and at 26® C. almost perfect separa- 

It is such a comparison that the authors have made, their tion is effected. It was stated that all proportions of the two 
method of analysis being one which enables them to detect the liquids containing about 15 per cent, and 50 per cent, of triethyl 
exbtence of unknown inequalities having apparent periotiicity amine become turbid at the same temperature. A mixture con- 
in a mass of observations. A description of this method has taining 4 per cent, requires a temperature of 41* C. to produce 
already been published in the Proceedings of the Royal Society turbidity, while one containing 90 per cent, is turbid at 6® C. 
for May 15, 1879. The comparison was made by this method A series of sealed glass bulbs containing the liquids in different 

between sun-spot observations extending from 1832 to 1867 in- proportions can be employed to indicate the fever temperature of 

elusive, Toronto temperature-range observations extending from the body if placed under the tongue. The author also showed 
1844 to 1879 inclusive, and Kew temperature-range observations the connection between such separation by heat and the separa- 
extending from 1856 to 1879 exclusive. The following conclu- tion between the same two bodies by cold, whereby in the fatter 
sions were obtained froin this comparison : — case, according to the strength of the solution, either ice or 

1. Sun-spot inequalities around twenty-four and twenty-six suberyohydrate is separated, until the composition and tenmra- 

days, whether apparent or real, seem to have periods very nearly turc of the cryohydrate is reached (19*2 per cent, ; “3*5 C). 
the same as those of terrestrial meteorological inequalities as The peculiar white condensed vapour of the chloride of tri- 
exhibited by the daily temperature-ranges at Toronto and at ethylammonium was exhibited. The white fume of this body 
Kew. so quickly aggregates into masses, that the shapes of the smoke- 

2. While the sun-spots and the Kew temperature-range in- lines and curls arc preserved. Dr. Gladstone agreed with the 

equalities present evidence of a single oscillation, the corre- author in supposing that the separation of triethylamine and 
sj^nding Toronto temperature-range inequalities present evidence water was continuous in nature with the separation of ammonia 
of a double oscillation. from water by heat. Dr. Tilden exhibited a tube containing a 

’3* Setting the celestial and terrestrial members of each indi- cold, clear solution of amylic alcohol in water which became 
vidual inequality, so as to start together from the same absolute turbid on gently warming, and clear again on heating to about 
time, it is found that the solar maximum occurs almut eight or 60® C. He suggested that a similar remixing mi^t take place 
nine days after one of the Toronto maxima, and the Kew tern- with cthylamine and water. Prof, Silvanus P. Thompson re- 
^rature-range maximum about seven ilays after the same called the experiments of Prof. Ramsay on the critit^ state 
Toronto maximum. described by Andrews, and the failure of a body beyond the 

4. The proportional oscillation exhibited by the temperature- critical condition lo retain in solution the substances it held as a 
range ineoualities is much less than the proportional oscillation liquid. Mr. W. Lant Carpenter suggested the microscopic 
exhibited by the corresponding solar inequalities. examination of the triethylamine and water mixture at its critical 

Chemical Society, May iS.-Dr. Perkin, F.R.S., president, temperature.— Members then visited the College rooms, 
in the chair. — The following papers were read : — On refraction Royal Microscopical Society, May 14. — Rev. W. H. 
equivalents of organic compounds, by Dr. J. H. Gladstone. In Dallinger, F.R.S., president, in the chair,— A resolution was 
this paper is given a series of tables embodying the results of ob- passed altering the by-laws so as to make ladies eligible as 
servations made from time to time since 1870. In these tables Fellows of the Society, but without the right of attending ordi- 
the refraction equivalents for the line A for about 140 substances nary meetings. — Dr, Golding Bird exhibited a new freezing 
are given and compared with the refraction equivalents calculated microtome of his construction, adapted for students and intcr- 
from the following values of the respective elements Carbon mittent workers, and for use with ice and salt, or with ether.— 
(saturated) 5*0, carbon in CuH„ 5*95, carbon double-linked Mr. Boecker showed an extensive series of Bacteria, Bacilli, and 
6t, hydrogen 1*3, oxygen single bond 2*8, oxygen double bond other Schizomycetes.— A very curious microscope of the date of 
3*4, mtrogen 4*1, nitrogen in bases, NOg, &c., 5*1, chlorine 9*9, 1772 was exhibited by Mr. Crisp, in which, with other pecu- 

bromine 15 *3, iodine 24*5, sulphur single bond 14 t, sulphur liarities, three objectives were attached to a sliding plate at the 
double bonds l6*0. — On the estimation of silicon in iron and end of the nosepiece in a way similar to that adopted in the 
steel, by T. Turner. The author has compared the various modem Harley and other microscopes. Also two micro- 
methods of analysis, and concludes that the chlorine process sug- scopes by Reichert of Vienna, one with a very simple form of 
gested by Watts, with certain modifications, is applicable to all Abbe condenser, and the other with a polarisirg prism attached 
classes of iron, and is on the whole the best.— Note on the melting- to a swinging and rotating diaphragm.— The following apparatus 
points and their relation to the solubility of hydrated salts by Dr. and objects were also exhibited and discussed Frog pl^e 
W. A. Tilden.— Note on ferric sulphocyanate, by A. J. Shuton. made of glass, with serrated edges for the string ; Griffiths 
The author finds that a large excess of potassium sulphocyanide multiple eyepiece (an attempt to combine four eyepieoM ^ one 
or of boiling hydrochloric acid interferes with the well-lcnown by fixing different eye-lenses in a rotati^ fj ' Bradley • 
blood-red colour given by ferric salts and a sulphocyanide,— A ‘^mailing boxes ” for sending one or several slides convenienay 
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by post ; Dancer’s objects found in flue-dust and coal-ash ; 
Stokes’ minnow-trough ; B. ‘W. Thomas’s Foraminifera ob- 
tained by washing clay from the boulder drift in Minnesota, 
^oimg forms identical with some now found living in the At- 
lantic Ocean ; some exceptionally well mounted slides of arranged 
Diatoms by R. Getschmann of Berlin ; some curious Schizo- 
mycetes by Mr. Cheshire, and a rotalian from closed flint nodu- 
lar cavity metamorphosed into chalcedony, by Dr. G. C. 
Wallich. — Dr. P. H. Carpenter gave an account of his views 
respecting the nervous system of the Crinf)idea, and exhibited j 
some preparations in illustration of them. He directed attention 
more particularly to the branches from the axial cords of the 
skeleton, which extend upwards into the ventral perisome at the 
sides of the amluilacra, ]»oth of the arms and of the disk. — Tlie 
President, Mr. Glaishcr, vice-])rcsi<lent, .and Mr. A, W. Bennett, 
a member of the Council, were appointed a deputation for the 
Society, to attend the annual meeting of the Ame.riciin Society 
of Microscopists at Rochester, N.Y., U.S.A., on August 19 
next. 

Royal Meteorological Society, May 21. — R. II. Scott, 
F.R.S., president, in the chair. — Capt. \V. W. Hampton and 
C. D. F. Phillips, M. !>., F. K.C.S., F. U.S. 1 %., were elected 
Fellows of the .Society. — 'I'he following j»ai)ers were read : — 
Notes on the proceedings of the International Pedar Conference 
held at Vienna, April 17 to 24, 188^ by K. H. Scott, F.R..S., 
president. — Meteorological obscrvatif)n.s on the Maloja Plateau, 
Upper Engadine, 6000 feel above the sea, by Dr. A. T. Wise. 
The Maloja Plateau is situated at the higher extremity of the 
Upper Engadine, and is protected from northerly, easterly, and 
southerly winds. The author gives some account of the meteo- 
mlogy of this plateau, and also the observations made during 
the four months from November 1883 to Febniary 1884. — On 
some results of an examination of the barometric variations in 
Western India, by A. N. Peai-son. — Illustrations of the mode 
of taking meteorological averages by the mtdliod of weighing 
pai)er diagrams, by R. Inwards, F.R.A.S. — Ten years’ weather* 
in the Midlands, by Ru])crt T. Smith. 

EDINnURC.TI 

Rjoyal Society, May 5. — Mr. Robert Gray in the chair. — 
Dr. .Sang gave a paper on the formula? for comjniting loga- 
rithmic sines. — Mr. J. Murray communicated a paper, by Mr. 

J, T. Cunningham, on a new 'rrematode. — Mr. Georgt? Seton 
read a paper on the vital statistics of .Scotland ; and Prof. Turner 
gave a communication, by Mr, A. Wyntcr Blyth, on the results 
of experiments made by him on the chief disinfectants of com- 
merce. His object in experimenting was to discover their 
efficiency in destroying the spores of Anthrax bacillus. 

May 19. — Mr. Robert Gray, vice-i)resident, in the chair. — 
Prof. Chryst.al communicated a note, by M. Hcrmitc, ‘*Sur la 
Reduction des Integrales Hyperelliptiques.” — Prof. Schuster, at 
the request of the Council of the Society, gave an address on the 
discharge of electricity through gases. His address was illus- 
trated by several beautiful experiments. 

Paris 

Academy of Sciences, May 19. — M, Rolland, president, in 
the chair. — Note on a theorem of M. A. Dindstedt concerning 
the problem of the three bodies, by M. F. Tisscrand. — On bromic 
substitutions, by MM. Bcrthelot and Werner. — Kinematic analysis 
of the action of walking in man (four illustrations), by M. Marey. 
—-Note on the twenty-three first sheets of the map of Africa to 
the scale of i ; 2,000,000, presented by Col. IVrrier to the 
Academy, by M. F. Perrier. The map, which is mainly the 
work 01 Capt. de Lannoy, will consist altogctlicr of .sixty-two 
sheets, and is expected to oe completed towards the end of 18S7. 
— Pathological experiments on rabies, by M. Pasteur, assisted by 
MM. Chamberland and Roux. — Note on the attemuation of 
cultivated virus treated with compressed oxygen, by M. A. 
Chauveau, — Note on the tran.sformation of conicinc to propyl- 
pyridine ; regeneration of conicinc, by M. A. W. Hofmann. 
— Observations on the new planet 236 (discovered at Vienna, by 
M. J. Palisa, on April 26, 1884), made at the Paris Obscr^’atoiy 
(equatorial of the west tower), by M. G. Bigourdan. — Determi- 
nation of the elements of rotation of the sun, by M. Rpbrer. — 
Properties of nine points of a left curve of the fourth order, of 
seven points of a leu cubic, of eight associated points, by M. A. 
Petot. — On a linear equation of the third order analogous to 
Lamp’s equation, by M. E, Goursat.— Remarks relative to the 
velocity of propagation of the wave produced in the Indian 


Ocean by the Krakatoa eruption, by M, Boussinesq. — Adoption 
by the Vienna International Polar Conference of new absolute 
magnetic unities (centimetre, gramme, second), by M. Mascart. 
—New method of measuring the intensity of an electric current 
in absolute unities, by M. Henri Becquerel. — Note on a new mer- 
curial galvanometer, by M. G. Lippmann. — On the variations of 
the physical properties of bismuth placed in a mametic field, by 
M. Ilurion. — On the coefficients of expansion in the elementary 
gases, by M. J. M. Crafts.^ — On the various theoretic results that 
have to be considered in steam engines, by M. P. Charpentier. — 
On the transmission of sound by gases, by M. Neyreneuf. — 
Note on the variation of the indices of refraction of quarta under 
the influence of temperature, by M. H. Dufet. — On the deter- 
mination of the densities of vapour by gaseous displacement 
under reduced and variable pressure, by M. J. Meunicr. — Action 
of the suljffiuret of pota sium on the sufphuret of mercury, 
by M. Dcbray. — On the acid phosphates of baryta, by 
M. A. Joly. — On the solubility of salts, by M. Etard. 
— Note on cr>*stallised chloride of ammoniacal silver and 
ituliric of .ammoniacal silver, by M. Terreil. — On an artificial 
pscudomorphosis of silica, by M. A. Gorgeu. — Analysis of the 
mineral w.iters of Brucourt, Calvados (Normandy), by M. 
Viilpian. — On llie employment of .superphosphates in agri- 
culture ; r>bservations in connection with a recent note of M. 
Dochartier, by M. P. P. Dcherain. — Comparative nitrifying 
action of some salts cither naturally contained in or superadded 
to vegetable sf)ils, by M. P. Pichard. — A new series of experi- 
ments on the diflerential perception of colours, by M. Aug. Char 
penticr. — Note on the br.ain of Eunice karassii and its relations 
to the hypoderm, by M. Kt. Jourdan. — On the genus Rhopalea 
(simple Ascidians), by M. L. Roulc. — On the presence of the 
Egy])Lian Naja {Naja haje^ Dumer.) in Tunis, by M. Valery 
Mayct. — Pretended influence of light on the anatomic structure 
of the leaves of Allium ursinuniy by M. Ch. Musset. — Remarks 
on a hypsometric map of Russia, by General de Tillo. — On the 
remarkable solar halo recently observed at Palermo, by M. A. 
Ricco.~ Fresh observations on the crepuscular lights seen in the 
Isle of Bourbon, by M. Pclagaud. 
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T/fE ORIGIN OF THE CRYSTALLINE 
SCHISTS 

Untersuchungen fiber die Entstehung der Altkrystal- 
Unischen S chief ergesfeine mit besonderer Bezugnahtne 
auf das Sdehsische Cranulitgebirge^ von Dr, 

Johannes Lehmann. (Bonn: Hochgiirtel, 1884.) 

N O problem in modem geology stands out with such 
prominence as the origin of that remarkable group 
of rocks to which the name of the Crystalline Schists has 
been given, and to none in recent years has so large a 
share of the literature of the science been devoted. The 
question is attacked on all sides. By some observers its 
solution is sought in laborious investigations of the hilly 
and mountainous regions where these rocks hold their 
empire among the grander solitudes of nature. By others 
the question is studied in the quiet of their own libraries 
or laboratories with all the resources of modern chemistry 
and microscopy. Great progress has indeed been made 
in these various ways. Regarding certain aspects of the 
problem a general agreement has been arrived at ; but ' 
there are others as to which the difficulties remain as 
persistently obstructive as ever. 

One of the most important contributions to the study 
of this fascinating subject has just appeared in the form 
of a handsome quarto volume, with a large atlas of plates, 
by Dr. J. Lehmann. This author has enjoyed excep- 
tional opportunities of qualifying himself for the task he 
has now undertaken. For nine years, as a member of th^ 
Geological Survey of Saxony, he was engaged in the 
investigation of the classical granulite-region of that 
kingdom, of which he surveyed the southern and rather 
larger half, while his colleague, Mr. E. Dathe, investi- 
gated the northern part. The maps of this Survey are 
accompanied with explanatory pamphlets, among which 
Dr; Lehmann's detailed local observations have already 
been published. But it was desirable to present a 
,j||ineralised description of the whole region and to discuss 
Ibe bearings of the observations upon theoretical ques- 
tions. He originally proposed to undertake this task in 
Association with Mr. Dathe ; but his transference to Bonn 
AS Pri vat-docent in Mineralogy and Geology, and the 
removal of his friend to the Prussian Geological Survey^ 
having prevented the intended cooperation of the two 
observers. Dr. Lehmann has himself worked up the mass 
of materials collected during his long course of work in 
the held. To enlarge the scope of his inquiries and 
obtain additional data for comparison he has recently 
extended his investigations into the Erzgebirge, Fichtel- 
gebixge, and the mountains of the Bavarian and Bohemian 
frontier. And he now offers what we may hope is only a 
first ^talment of his results. 

Neumann, whose early account will always be cited 
AS A -model of careful observation and accurate descrip- 
tionj r^arded the granulite of Saxony as an eruptive 
rock— an opinion in which he has still modem followers, 
inducing our author himself. He recognised a fact which 
seems in more recent times to have been lost sight of, 
VOL. XXX.— No. 762 


that a gradation can be traced from the more highly 
crystalline condition of the granulite centre, through 
successive zones of mica-schist, and other schists, into 
the older sedimentar>* rocks of the surrounding dis- 
tricts. These schistose rocks have in more recent times 
been classed as “ Arch^an," and as such they appear on 
the maps of the Saxon Geological Survey, Dr. Lehmann 
having himself accepted this view in his earlier published 
descriptions. But more extended study of the subject 
has induced him to abandon the idea of the existence of 
any Archaean nucleus and to return to a modification of the 
original conception of Naumann. How he has been led 
to this conclusion it is the object of his volume and atlas 
to show. 

Under the deep cover of post-Tertiary deposits, the 
granulite tract of Saxony forms a central ellipse round 
which zones of various schistose rocks are grouped, that 
pass outwards into the normal clay-slates of that part of 
Germany. These slates on the south-eastern margin are 
unconfomiably overlaid by Silurian anti Caibonifcrous 
rocks. On the north-west side a conformable sequence 
is traceable from the schists and slates upwards into 
Cambrian and Lower Silurian rocks, which are precisely 
like those of the adjacent countries. Instead of being 
Archsean masses, Dr. Lehmann concludes that the whole 
of the crystalline schists within the granulite area are 
metamorphosed Palaeozoic sediments. They may be 
originally of Silurian or Cambrian age, and their meta- 
morphism probably took place during the crumpling and 
upheaval of the area, that is, later than the Devonian and 
older than the Carboniferous period. 

Towards the establishment of this conclusion the author 
brings forward a vast mass of detail, which he ski fully 
arranges so that its bearings upon theoretical questions may 
be clearly seen. At the same time he endeavours to sepa- 
rate rigidly what is demonstrable fact from what is mere 
inference, and in this lies one of the most valuable features 
of his memoir. He has collected such a body of evidence 
as will give a new impetus to the study of metamorphism, 
while at the same time it provides abundant new and 
suggestive material for the prosecution of this study. He 
justly cites the Saxon granulite area as a classic example 
of the occurrence and origin of metamorphic schists where 
acomplete gradation can be followed from unaltered or little 
altered sediments into wholly crystalline foliated masses. 
In this progressive intensity of nietamorphism the most 
notable fact is the corresponding advance in the develop- 
ment of mica. Over and above all local diversities of 
mineral character, there is a constant augmentation in the 
quantity and size of the mica-folia. At the same time the 
muscovite, which is alone present in the outer parts of the 
area, is replaced further inwards by biotite. Nor is this 
change confined to the peripheral schists ; it extends into 
the granulite of the centre. Such a rearrangement of the 
I mineral constituents of the rocks cannot be explained by 
any hypothesis of an eruptive granitic mass. Like so 
many other concurrent facts, it points to the effects of the 
molecular movements of the original rocks, sedimentaiy 
or other, under the strain to which they were subjected 
during the process of crumpling and upheaval. Where 
these movements have been greatest, there the accom- 
panying metamorphism has been most intense, and, as 
one prominent indication of this change, ther^is the 
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most abundant development of biotite. Every student 
of tbe crystalline schists can furnish parallel examples 
to those cited by Dr. Lehmann where, on the zigzag 
puckerings that form so striking a feature among these 
rocks, a copious growth of biotite or some other mica has 
taken place. 

Among the metamorphosed rocks of the Saxon region 
some of the most instructive are bands of conglomerate 
interstratihed among the schists. The sedimentary origin 
of these zones is of course unquestionable, and so obvious 
that the alteration to which they have been exposed 
furnishes a kind of sample of the initial stages of change 
which are so often lost where the clastic materials are of 
a less prominent and obdurate character. The pebbles of 
gfranite, quartz, &c., have been deformed and more or less 
altered, so that sometimes they seem to shade off into the 
surrounding matrix. The latter has become a cry^stalline 
micaceous mass by which the pebbles are wrapped round. 
These conglomerate bands have thus been converted into 
half-crystalline gneiss-like schists. 

A specially important part of the memoir deals with 
Gabbros and Amphibolites. These rocks, as members of 
the series of crystalline schists, have long been a puzzle to 
those who have studied them in the field. That they are 
metamorphic rocks, and not rocks of original chemical 
precipitation, has been inferred from their association with 
masses whose original sedimentary origin admits of no 
doubt. But even those who have held this view have 
hesitated as to the nature of the original masses out of 
which they have come. Many years ago Jukes suggested 
that hornblende-rocks and hornblende-schists might 
represent ancient lavas and tuffs inlerstratified with the 
sediments which arc now schists and quartzites. And it 
seems probable that this opinion is essentially correct. 
Dr. Lehmann goes into great detail regarding the struc- 
ture of the diallage and hornblendic rocks of the granulitc 
tract. His study of them leads him to conclude that the 
gabbro is an eruptive rock, younger than the granulite 
but older than the granite, which has been involved in 
the general metamorphism and has consequently assumed 
schistose modifications. “ 1 know no rock,” he adds, 
“ which illustrates so well the effect of mechanical pres- 
sure upon a solid rock as the gabbro of the Saxon granu- 
lite tract. While other rocks leave us in doubt as to their 
original condition, the gabbro supplies us with every stage 
from the beginning to the end of the metamorphism.” 
These conclusions possess at present a special interest in 
relation to the crystalline schists of this country. The 
(jeological Survey, in the course of an investigation of 
the schists of the north of Scotland, has recently come 
independently to similar deductions with regard to the 
diorites and amphibolites of Aberdeenshire and Banff- 
shire. Among the schists of that region there occur ex- 
tensive masses of diorite. This rock presents sometimes 
the typical composition and structure of a diorite, and 
under the microscope appears as one of the most beauti- 
ful examples of a thoroughly crystalline granitoid mass. 
It behaves in the field as an eruptive rock, which has risen 
generally parallel with, but also transgressive across, the 
bedding of the contigfuous schists. It is obviously from these 
characters a mass that has been intruded into the clay-slates, 
knotted-schists, and other schists of the district. Being 
traversed by veins and bosses of granite, its protrusion 


was obviously earlier than that of some at least oi 
granite. Further examination of it, however, shows 
in many places it presents a remarkable parallelism ii 
arrangement of its crystalline constituents. Somet 
this is shown by the orientation of the feldspars in 
definite direction. In other places the feldspar and t 
blende are drawn out into more or less distinct bai jj 
Further stages of change reveal the feldspar segre^SS" 
into an almost pure labradorite rock, while the hombl^de 
appears as a felted mass of hornblende-schist. Sothe of 
these schistose aggregates arc of exquisite beauty, jj^ver 
wide tracts biotite has been abundantly developed ill the 
diorite, and sometimes also numerous and large ktodt 
of garnet. It is observable that the direction of Ae fblia- 
tion of the diorite coincides with that of the surrounding 
schists. There seems no reason to doubt that, as these 
Scottish schists are metamorphosed Lower Silurian sedi- 
ments, the diorites and amphibolite-schists reprenent 
Palaeozoic eruptive rocks that have participated in, the 
general metamorphism. Dr. Lehmann recognises, in the 
Mica-schist and Phyllite groups, hornblende-schists which 
he thinks may have been embedded masses of dtahaie 
that have been more or less altered. 

His general conclusions are thus summed up : — “ I can- 
not regard the metamorphic schists (mica-schists, gnei^'^s, 
&c.) as * Archaean ' formations. It does not appear to xtc 
to be established that genuine gneisses anywhere camv. 
out of pre-Cambrian sediments. The production of 
rocks as mica-schist, &c., belongs to the time of mountiiiU- 
upheaval, and in actual fact has involved formation! ot 
far younger age than the Cambrian. In the Saxon 
granulitc region it is later than the Devonian period,” 
He draws a distinction between what he considers to be 
“true gneisses” and other rocks to which the genetail 
name of gneiss has been applied. He restricts the appel- 
lation to the foliated forms of granite. This foliated <»■ 
true gncissic structure he believes to be more or less due 
to metamorphism by stretching, seldom wholly origijiel, 
so that many gneisses may be called metamorphic ; only, 
the original rock was not a sediment but a mass that cc«i- 
solidated from fusion (Erstarrungsgestein). We fear that 
a theoretical distinction of this kind will involve all kinds 
of practical difficulties in its general application. 

Reference must be made to the atlas that accompanies 
the memoir. It contains 28 plates, on which are placed 
no fewer than 159 photographs of thin sections of the 
rocks described in the text. Unlike the usual illustra- 
tions of this kind, these photographs represent the objects 
of the natural size, or less, or at most only slightly mag- 
nified. They are not microscopic studies, but show the 
actual structure of the rocks as seen by the naked eye 
or with a weak lens. It is impossible to speak too 
highly of the success with which they have been 
produced. With their aid we are rendered in some 
measure independent of the actual specimens, and 
can follow with pleasure and satisfaction the detailed 
descriptions of the author. No such wealth of accurate 
illustrations has yet been furnished for the study of this 
important series of rocks. Dr. Lehmann, however, is, we 
hope, only on the threshold of his inquiries. A vast 
domain lies before him where the problems arc m^y and 
the qualified observers are but few. He has done exod- 
lent service by presenting in this compendionsform suck 
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an array of facts as a trained geologist can gather in the 
field, and by boldly announcing the conclusions to which the 
study of these facts has led him. But much more may 
be made of them than he has yet gi\'en us. And we trust 
he may be encouraged to continue the investigation he 
has so well begun. Arch. Geikie 


LETTERS TO THE EDITOR 

[ Tht Editor does not hold himself responsible for opinions expressed 
by his correspondents, Heither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts,] 

The Marine Biological Association 

Will you allow me space to ask all naturalists and lovers of 
science who intend to become members of the above Association 
to send their names and subscriptions delay to Mr. Frank 

Crisp, 6, Old Jewry, London, E.C. 'I'he subscription is one 
guinea annually, or hfteen guineas for life membership. It is 
highly desirable that intending members sli<)uld at once enrol 
themselves, since the first meeting of the Assoemtion for the 
election of officers and council for the year 1884-85, and for the 
ratification of by-laws, will be held in London at the end <>f this 
month, when Prof. Huxley will be nominated as President. 
Donations, whether large or small, arc earnestly solicited. 
Those who are interested in the natural history of marine jdants 
and animals, and who foresee the immense help to this study 
which a well-equipped laboratory will afford, are begged not 
only to give some pecuniary aid to the present cntcr]>nse, but 
to constitute themselves agents of the Association and to do 
their best to persuade others to contribute to the fund required 
for building the first biological laboratory on the English coast. 
It is only by hearty and earnest support of this kind that our 
object can be realised. 

I may add that several naturalists have contributc<l each tool. 
to the Association, others 25/., and others less, according to 
their means and their sympathy with our object. Of the 10,000/. 
required, we have not yet obtained half. 

E. Kay Lankestlr, 
Secretary {ad interim) 

II, Wellington Mansions, North Bonk, N. W. 


The Equatorial Coude of the Paris Observatory 

In continuation of my first letter I now proceed to answer M. 
Loewy’s second letter, as published in your issue of May 15 

(p. 52)' 

M. Loewy has not, as I said in that former letter, raised a 
single objection which had not already been anticipated and dis- 
cussed with the exception of one which I shall treat of further on. 
The several points in this letter I shall dispose of very shortly. 

I. As to the dialyte construction, I have to reply that that 
particular method of achromatising the objective is not an 
essential feature of this instrument. Whether it be adopted or 
not is in fact much a question of cost. If the purchaser desires 
to net the largest possible aperture at least expense, then I would 
malke it a dialyte, for, notwithstanding all M. Loewy says, 
good work can be and has been done with dialytes. It, how- 
ever, the most perfect instrument is desired, I would dispense 
^th the dklyte construction, and achromatise the object-glass 
in the ordinary way, which is quite as applicable to my con- 
struction of equatorial as is the dialyte. If 1 mistake not, the cele- 
brated observer M. Dembowski observed for many years with 
a dialyte, and sfioke highly of it ; he says ; ** Eachromatisme est 
exceilenE^ Agmn, the jiresent director of the observatory, for 
whom the first of these instruments is to be made, has worked 
al^ady with dialytes, and he would not be likely to recommend 
this construction if his experience agreed with M. Lcewy’s. 1 desire 
to notice just one further ^int in this part of M, Lcewy’s letter, 
as it is another example of how his own words (unintentionally, 
no doubt) confirm my statements. He says (speaking of the 
umited field of view of dialytes) ; “But, in order to turn the 
difficulty, he” (Mr. G.) ^'su^ests that since the field of view 


becomes smaller as the insuiiment l>ecomes larger, we may 
content ourselves with observing at a central p.iint.” 1 never 
said this ; my words were : *‘The definition at the edge of the 
field, however, is not so good as in the ordinary form, but this 
would not be of so much consequence in large instruments, as 
the field in such cases is never of great extent.” And M. Loewy 
himself corroborates this for me when he says : ** For the obser- 
vation of comets I have such an eyepiece, which magnifies fifty 
times, and has a field of view such that I can observe a degree 
(/.<*, with the 12" cqiiaif»rial roudt ^) ; for a telescope of 27 inches 
we might have such an eyepiece with a field of 24 minutes.” 
Thus I have a distinct corroboration from M. Liewy of what I said 
above. 

2. Writing on the matter of stability, M. I^oewy curiously 
mixes up stJibility and accuracy of movement. Now while 1 
claim that I can and will obtain greater stability in my form 
111.-10 exists in M. Leewy’s, I do not claim accuracy of movement, 
but on this point I propose to say very little at present for several 
reasons. In the first place, it would hardly be possible to dis- 
cuss iliis and put it in an intelligible form to your readers without 
a careful drawing ; secondly, the well-known stability of the 
instruments whicli have emanated from my workshops are quite 
sufficient guarantee that this jK)int is not one likely to be 
neglected in any of my work ; and thirdly, I find it utterly im- 
possible to understand tlie sentences of M. Lcewv’s paper bear 
ing on tins ])oint, and if 1, though familiar with the proposed 
construction, fail to understand them, I am hopeless of serving any 
useful purpose by discussing them in your columns, particularly as 
few of your rea<lcrs lia\ e ever seen the design of the instrument 
referred to. M. L<ewy talks of “all movements of transmission 
being broken at right angles.” I do not know what he means, 
but he omits to tell your readers that, according to my design, in 
the larger sizes I propose that all movements be efifected by two 
hydraulic cylinders the valves of which arc within reach of the ob- 
server while sitting in his chair ; so that, without more physical 
exertion than is necessary to open a watcr-taj), he has full com- 
mand of all the movements ol the great instrument, a pair of 
vertical scales on the walls of his study giving the approximate 
position of instnimenl in and declination, an arrangement 
eminently calculated to reduce the work of the observer. 

3. Lastly, as to its want of universality. This is distinctly 
stated in my paper as a disadvantage of my form ; but when M. 
Lfewy assorts that “it is based on a principle which no astro- 
nomer can admit, viz, that it is superfluous to observe the greater 
iiart of the northern heavens,” it is evident that M. L(vwy has 
here gone too far, since that portion of the heavens within 20® 
of the Pole is only about 6 per cent, of the northern hemi- 
sphere. Ask any practical astronomer ])ossessing a moderate- 
sized cauatorial how many hours out of the total number of 
hours wnicli he lias worked in tlie year has his instrument licen 
])ointed to objects within 20" of the Pole, and, with tlu* exception of 
a few who apply themselves to special work, the great majority 
will give a reply which will show “how very little will be lost by 
the fact that this instrument cannot command that portion of the 
heavens. 1 have myself put this question to many, and with 
the result above mentioned. On this point I cannot do better 
perhaps than give an extract from a letter I have just received 
from the director of one of our jmblic observatories : — “ Instru- 
ments of large aperture are rarely if ever used for observations 
where extreme accuracy of measurements is required, such as 
annual parallax, nor mr searching for nor observing comets, 
except to search along a known tr.ack for an expected ])eriodical 
comet. This ^our instrument could do well. 'I'lierc is hardly 
an instrument in existence which is equally well adapted to all 
kinds of observations. The circumpolar zone of about 20'" 
may be explored by other instruments, but for almost every 
kind of systematic work the remainder of the visible heavens will 
give plenty to do.” The foregoing would >)e a sufficient answer 
to a question which M. Loewy has put directly to me. 

He says ; — “ Permit me to ask Mr. Grubb bow he is going t(» 
study that part of the heavens which lies between 20** from the 
zenith and the Pole.” 

To any one who has seen my paper it will be evident that 
this point, which in M. Loewy’s letter is put forward as a dis- 
covery of his own, was already fully dealt with by me. I said r 
“The instrument commands the heavens from east to west and 
from south horizon to about 20® beyond zenith ^ain ; 

As regards this instrument (equatorial couh ) I would ^ otwenre 
that it possibly possesses an ativantage over my form in being 
absolutely universal.” 
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No doubt universality unaccompanied by such disadvantages 
as the equatorial £ouif/ possesses is very much to be desired, but 
I do not yet see how it is to be obtain c 1 . With resj^ct to the 
solitary original objection that M. Loewy has raised, viz. that the 
light reflected by the mirror varies with the different angles of 
inclination, and therefore renders the instrument unfit for photo- 
metric researches, I confess this objection did not occur to me 
before, and I am inclined to think M. Lcewv is right, and that 
my instrument will not be well adapted for photometric re- 
searches, but 1 ask : Is the equatorial coufi/ any better ? On 
consideration it will be evident to your scientific readers that the 
light after the first reflection is elliptically polarised, and if so 
the quantity reflected by the second mirror is variable at the 
various angles of declination ; consequently photometric obser- 
vations made with the equatorial coutfi cannot be relied upon. 

In attempting to prove his case M. Loewy gives in his first letter 
a consideraole number of numerical details, and no doubt most of 
your readers have taken these figures as correct. I will ask them, 
however, to verify for themselves a few of them, and the result 
will, I think, show how very loosely M. Loewy has put these data 
together. For instance, he mentions the weight of a 40-inch 
muTor, whose thickness is just one-sixth of the diameter, to be 
kilos., and he calculates (see further down) that a mirror of 
38 inches diameter and proportional thickness would weigh 280 
kilos. — 100 kilos, less. Now, if the thickness be proportional, 
the weight should be as the cube of the diameter. If your 
readers will try this themselves, they will find that M. Loewy has 
in this case exaggerated the difference to the amount of about 
100 per cent. 

I find I omitted to notice just one point in Mr. I^wy’s first 
letter. He says : — ** If Mr. Grubb had looked at the drawing 
which I published in Journal de Physique of last year, he 
would have seen that it is almost identical with that which he 
has communicated to the Royal Dublin Society, so far as the 
general arrangements for sheltering the observer and instrument 
are concerned.” 

Permit me to inform M. Loewy that this would hardly have 
been a novelty to me last year, inasmuch as I had such arrange- 
ments not only on paper but in actual work for some years 
back, and a description of the same was published in the Koyal 
Dublin Society’s Pfyceedinj^s^ April 1879, 

Your readers will see from the foregoing that M. Loewy’s 
whole letter is based on a series of misconceptions of statements 
in my paper in the lyansactions of the Royal Dublin Society. 

Some of the mistakes that M. Loswy has fallen into were per- 
haps due to the fact that the plate issued with the Royal Dublin 
Society’s Transactions was merely a diamm without details, 
introduced to illustrate the principle of the mounting. He 
assumes that details not figured in the diagram are not to be 
provided, in spite of the fact that in the text of my paper I 
discussed several of them. 

M. Lcewy occupies nearly half a column of Nature in speak- 
ing of the labour involved in working this instrument, because 
no tube is shown in the diagram connecting the equatorial part 
with the ocular ; all this trouble would have l)een saved if he had 
read my paper a little more carefully, for then he wotdd have 
found that not only did I say, **ln most cases it would be 
desirable to have a connecting tube,” but I even discuss the best 
form of tube for the purpose. There are some special cases in 
which a tube would not be actually necessary. 

It appears to me that M. Loewy is very unnecessarily dis- 
turbed in his mind by the advent of my instrument. No doubt 
the equatorial eoudi and my siderostatic telescope have each their 
own sphere of work, and there may be room for both. An 
observatory having at its back a generous individual who (as was 
stated at a late meeting of the Royal Astronomical Society), has 
already expended a quarter of a million on xustronomical ob- 
servatories and is willing to spend more, can afiford a large 
instrument perhaps on M. Loewy’s plan ; but as all observa- 
tories are not equally fortunate, there may occasionally be one 
finmd which will be -glad to get equally great optical power 
at one-third the cost. 

I barely alluded in my last letter to this question of cost. On 
this point it may be desirable to supplement what I have said in 
my mrmer letter, beuing in mind that the cost of the instrument 
will, as I have above stated, depend somewhat on whether or 
not the objective is achromatised on the ordinary piinciple or 
that of the dialyte. 

In order to put the matter of cost in the clearest light, let us 
ciinsider the four forms which we have at present to select from, 
viz. the ordinary equatorial, M. Loewy’s equatorial coud^t 


siderostatic telescope with objective achromatised in the ordinary 
way, and the same instrument with objective achromatised on 
the dialyte principle. 

Let us consider first what apertures we can obtain in the several 
forms for a given sum ; assuming M, Lcewy’s figures for the 
equatorial For 1760/. can be obtained — 

(a) Equatorial of 12-inch aperture. 

(fi) Ordinary equatorial of 12-inch aperture, including its dome 
and observatory. 

(e) Siderostatic telescope with objective achromatised in the 
ordinary way of 18 inches aperture. 

(d) Siderostatic telescope vdth objective achromatised on the 
dialyte principle of 24 inches aperture. 

It would be for the astronomer to say whether the doable 
aperture of the objective would not more man counterbalance the 
disadvantages of want of absolute universality. 

Let us, secondly, consider for what prices the same aperture 
could be obtained in the various forms : — 

(a) Equatorial eoudi 12" aperture 

\b) Ominary equatorial of 12" aperture, including 

dome and observatory 1760 

(c) Siderostatic telescope of 12" aperture with ob- 

jective achromatised in the ordinary way ... 1000 

(d) Siderostatic telescope of 12" aperture, with 

oWeetive achromatised on the dialyte principle ^00 
The difference between cost of equatorial eoud^ and sidero- 
static dialyte (about 1200/. for this size) will probably be con- 
sidered by the purchaser rather too la^e a sum to pay for the 
possibility of examining the 6 per cent, of Lhe northern hemisphere 
which is beyond the reach of my siderostatic telescope, parti- 
cularly when it is borne in mind that that portion is the least 
important part of the heavens. 

M. Loewy does not say whether the 1760/. includes cost of 
observing hut. If not, the comparison is still more striking, for, 
although the equatorial coud^ requires a special building, my 
siderostatic telescope does not. Howard Grubb 

Dublin, May 27 


The Earthquake 

Chance brought me to Colchester about a week after the 
earthquake, and since then I have been amusing myself mapping 
the effects of it, and hope to read a i>aper on the subject at the 
meeting of the Royal Geolodcal Society, Ireland, next month. 
In the meantime I would like to draw attention to a few of the 
general facts that seem not to be recorded. 

The area of structural damage lies at and southward of Col- 
chester, principally to the west of the Colne estuary, and in it 
there are five smaller areas in which are found the greatest 
damage. These areas occur in the following order i—Wiven- 
hoe, Peldon, Abberton and Langenhoe, Colchester, and West 
Mersea ; each of these have two or more well-mark^ margins ; 
where these margins can be easily studied, there are found to be 
lines of breaks, and alongside one, or in places two of them, the 
greatest destruction occurred, while at the other side of such 
fines the damage is a bagatelle in comparison. 

Thus at Wivenhoc, where there was the greatest damage done, 
the shock came from the north-east ; but when it readied the 
break of the Colne River valley, it seems to have recoiled as if 
from a percussion blow. Westward of the estuary of the Colne 
the damage at Rowhedge was slight when compared with that 
at Wivenhoe, while at Hornwood it was still slighter, althou^ 
the last is only divided from Wivenhoc and Rowhedge by the 
valleys of the Colne and Roman Rivers. 

At Peldon, where the shock appears to have been nearly as 
bad as at Wivenhoe, the damaged area is very well defined, 
being bounded northward and southward by stream valleys. 
The shock seems to have travelled southward and to have re- 
coiled from the southern boundary, causing excessive damage 
alongside it. Here also the shock appears to have had a rotary 
motion, which possibly may be due to the recoil against the 
southern boundary. ... 

In the Abberton and Langenhoe area the shocks seem also to 
have had a rotary motion, the main direction seems to have 
been from the south-east ; here the greatest damage occurs at the 
western boundary. , .... „ 

At Colchester the shock was going north, while at West Mersea 
it went south. In borii of these places the boundaries of the 
areas are in part obscure. In the first, however, we can trace 
the tract of maximum damage from Head Gate along the south 
Roman wall and eastward to Colne valley, east of which very 
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little damage was done, Tlins everywhere except at West Mersea 
there uerae or more lines, at one side of which there was ex- 
cessive damage not to be found at the other side. 

In the area of excessive damage, according to Mr. Dalton’s 
map, the illogical formations are Alluvium^ Glacial Drifty and 
Ijmian On the first we find damage done to houses near 

Eakbridge, Colchester, and at Wivenhoe, although elsewhere 
they escap^ In the north portion of Wivenhoe and the north 
portions m Colchester, structures on the Glacial Drift were in- 
jured, but elsewhere the damage nearly invariably is confined to 
tracts and small exposures of the London Clay. This is very 
conspicuous in places — at Colchester there is a narrow outcrop of 
London Clay u^ch widens eastward near the Colne, and on this 
narrow tract the greatest damage was done ; similarly at Wivenhoe 
the excessive damage is along the outcrop of the London Clay. 
At Fingrinhoe and Frenchman’s Lane the damage margins* an 
outlying tract of Gladal Drift, while very good examples can be 
seen between Colchester and Ardleigh, the structures on narrow 
tongues of the clay being injured, while those on the intervening 
tracts of gravel have escaped, except in one instance. 

Victorm Road, Colchester J. Henry Kinahan 


One of the most curious effects of the earthquake in the 
Peldon district is the evidence of a decided twist or apparent 
rotation of the shock evident in many cases upon standing build- 
ings. Is is very apparent in the cracks throughout Dr. Green’s 
house, whidi tuce a complete screw round some of the rooms 
and the staircase. It is also evident in the twist of the tapering 
mill chimney shaft where the upper 20 feet (still standing) is 
screwed round at the fracture upon the lower part about one inch. 
The same is apparent in a chimney at the ** Peldon Rose ” Inn, 
the screwing in this instance being about two inches. As such 
twists as are evident could not exist within the areas of separate 
single buildings, it appears to me that they must have been the 
resmtants of Sie effects of two separate shocks, the first about 
north to south, and the second immediately following about east 
to west. That there were two shocks appears to be the general 
impression of the inhabitants of whom 1 made inquiry. Another 
matter of interest is the very peculiar fracture of the eastern side 
of Dr. Green’s house. This fracture leaves the lower northern 
comer of the wall, and passes diagonally across the house to the 
upper southern comer. The crack is open about one inch 
through solid modem brickwork. In this case the line of frac- 
ture does not follow a line of weakness in the wall, but cuts 
directly through the thick chimney breasts, and equally across a 
window opening, as though there was present no dinerence in 
resistance. The angle of fracture is about 47® to the horizon, 
and it appears to me that this must have been the direction of 
the first or greater shock in this district, which was therefore 
more one of upheaval than of horizontal motion. This is also 
confirmed upon inquiry, as I find many persons in the district 
felt ^tinctly the motion of upheaval, but no one who was 
standing at the time is known to have been thrown down. 

W. F. Stanley 


Darwin relates that the earthquake of February 20, 1835, 
which overthrew Concepcion, lUthough it was severely felt in 
Chiloe, yet on the neighbouring Cordillera (near Mellipulli) it 
was not felt at all. “ Some men who had been employed in the 
mo^tains splitting fir planks, when they returned in the evening 
to Calbuco and were told of the shock, said that * about the time 
mentioned they recollected that they had not been able to strike 
fair with the axe, and that they had spoilt a board or two by 
cutting too deep.’ This probably is not so fanciful as it appears ; 
fX least it shows that if there was any motion it was of an exceed- 
ingly gentle kind” {Trans, Geol, Soc.y vol. v. p. 605). 

A parallel case occurred during the late earthquake in Essex. 
Some men hoeing wheat at Frating, about seven miles north- 
er of the focus of the shock, did not perceive the shock, but 
felt as if they could not get their hoes to the ground. 

May 30 O. Fisher 


Jupiter 

planet is now so unfavourably placed that very few 
niruier opportumties will occur of ol^erving the chief features 
the pruent app^tion. It is, however, important that 
the red ^t and equatorial white spot should be follow^ as long 


as practicaUe, and 1 give a list of the times when they will be 
situated on or near the central meridian : — 


June S 

Red spot 
h. 

8*8 

Junes 

Wtdt^spot 

91 

7 

10*4 

7 

10*3 

10 

7*9 

12 

8'3 

12 

§'5 

14 


17 

87 

21 

8*8 

22 

7-8 

28 

8*1 


The two spots will come to the same longitude on June 7, but 
at the time of their transit Jupiter will be too low to admit of 
satisfactory observation. 

Erratum , — The dark satellite transit which I observed on 
May 18 (Nature, May 22, p. 77) referred to the fourth satellite 
and not to the first as described. The three dark spots seen 
were really the shadows of the first and second satellite and the 
fourth satellite itself. The first satellite was also projected on 
the disk of Jupiter at the time of the observation, but it was not 
seen under the form of a dark spot. The error in the original 
description arose from a mistake in the identification of the satel- 
lites and their shadows, four of which were on the planet at the 
same time. W. F. Dennzng 

Bristol, June i 

Animal Intelligence 

The instances of intelligence which I am about to relate, to 
the credit of a cockatoo, were described to me by the owner, a 
lady, in whose presence they were displayed, as well as in that 
of several other witnesses, one of whom {her husband) was also 
present on two occasions when I heard the accounts. 

The bird is fond of white lump-sugar, and ordinarily drops it 
into his saucer of tea or other drink to soften it. On one occasion 
when he was thought to be thirsty, a glass of water was offered 
him, which appears to have been of the goblet kind, about 6 inches 
high, with afoot and stem, and holding, it would seem, some- 
thing more than a large wine-glass and less than a small tumbler. 
Shortly after, the bird received a piece of sugar, and, as usual, 
dropped it into the water. But now, alas ! the depth of liquid 
was too great for him to recover the saturated lump ; and unfor- 
tunately, not having myself witnessed the occurrence, 1 am 
unable to describe the indications of mental effort which doubt- 
less preceded the attempt to solve the problem of extracting the 
lump of sugar before it should disap^ar. 1 was told that the 
like difficulty recurred next day, and, whether on account of the 
practical failure of the first attempt, or in consequence of a fresh 
inspiration at the moment, a different and enlirtty successful plan 
was then adopted. It is no doubt to be regretted that the expe- 
riment was not followed up, but the reason will shortly 1^ 
apparent. Now, as to the first attempt. There was no endeavour 
to upset the glass ; it was too high for the claw to be used, 
and too deep for the beak to be plunged in. To drink all the 
water would indeed have been, as remarked by the narrator, 
** an heroic remedy.” What “Koko” did do was to bale the 
water out with his scoop-like lower mandible. Here again 1 
find myself unable to describe the action more exactly, but it 
must have been in the highest degree interesting to watch the 
operation, with its increasing difficulty, and constantly diminish- 
ing prize at the bottom. Finally we may suppose that the sugar 
having disappeared the last portions were at least partly 
enjoyed. Still the result was to some extent evidently a 
disappointment; for on the next occasion *'Koko,” without 
the least hesitation, put in practice a device which we may fairly 
suppose he had thought out meanwhile. He began forthwith to 
drop in lumps of sugar one after another until the last was level 
with the surface, when he recovered that one and left the rest to 
their natural fate, while he peacefully enjoyed the fruits of his 
invention. 

I have unfortunately too slight an acquaintance with the ways 
of these birds to know certainly whether this is alx>ve the average 
of their intelligent acts and as such worthy of space in your 
columns. For the same reason I hesitate to give, at second hand, 
other indications which, however interesting to me, might jirove 
less so to others. I will only add that it is so distressing to Me 
so nice a creature almost naked, through its inveterate propeMity 
to pluck out every feather within reach, that I should be glad to 
hear of any possible remedy. J* Herschel 

23, SutoIk Street, Pall Mall East, S.W. 

P. s.— At the suggestion of a gentleman whose name is well 
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[The following is M. d’Abbadk’s letter : — 

My Dear Sir, — I have met few people who can pen a narra- I 
tive quke aectiratdy as you havedone. Were 1 writing history, 

I should add that *^Koko” (a Cacaim moluccemis) seems to 
had with satisfaction the appearance of a co 0 ee-tray. As soon 
M it is laid on the table he lifts by its central knob the sugar 
bowl’s cover, picks up a lump of sugar, and drops it in an empty 
cup, on which he laps with his beak to intimate that he is thirsty, 
for di^ sweets are not to his taste. 

This bird is the wonder and plague of my life. One day 
'Curiosity (?) impelled him to pull into shreds my only kaleido- 
scope. He got for his industry a few touches of a whip, 
which he tore to pieces twenty-four hours later, showing appa- 
rently that memory is one of his gifts. He has a knack of tear- 
ing my pens and papers, sometimes with good reason. As, 
however, I arrogate those privileges to myself, “Koko” is ex- 
cluded from my study. Its door, partly glazed, has a pad to 
revent draughts, and, before I added a lx)lt, was closed only 
y a knob two centimetres thick. Climbing along the pad eighty 
centimetres above the floor, he looked slily with one eye through 
the glass, and if the coast was clear he then proceeded to busi- 
ness by tumine the knob with his powerful beak and then pulling 
it, while one daw pushed against the doorpost, the other holding 
on to the pad. Another door has a lock, and servants thought 
to exclude the intruder by turning the key, but ** Koko” soon 
learnt to turn it back before applying his energies to the knob. 
Having thus put the door ajar, he descends cautiously with beak 
und claws along the pad, opens the door by a push or pull of 
his beak, as the case may be, and, slopping on the threshold, 
exclaims modestly, **Koko!” like a Wolsclcy or a Graham 
announcing his recent victoiy. 

I say modestly^ for this bird assumes often a haughty tone 
when uttering what we call his public speech. It is a rambling 
gaiible, and, like the sayings ot a French orator who shall be 
nameless, it is wholly unintelligible. However, its varying 
tones are splendid. Those of indignation and command prevail, 
but in the course of seeming argument ‘*Koko” expresses also 
and most forcibly concession, interrogation, pity, disdain, ridi- 
cule, contradiction, and even logical inference. Without having 
read the Roman author who advises orators to take hold of their 
beards when pausing to reflect, “Koko” halts nowand then 
his wordy torrent to seize his chin with his claw, as if jiondering 
on the best line of action. ( )ther apjiropriatc gestures add to 
the seeming reality of his discourse. I have seen him stand 
suddenly on one leg, double up the other claw like a fist, and 
deal a blow on the air as if to knock down an enemy. In spite 
of their wide sleeves, our barristers might well envy the fulness 
of gesture imparted by his wings, lie raises them cxp.'inded 
over his head, then throws them down imiH'tuously before him- 
self with a seemingly clenching argument. I have heard that 
Burke used his arms in the same way when beginning his out- 
bursts of eloquence. 

The wisdom of nations has sometimes found it necessary to 
put even statesmen in durance vile, and “ Koko ” has not 
escaped the lot of his betters. As, however, he contrived to 
unfasten several kinds of common spring padlocks, and even 
one which requires, like my door, throe simultaneous manoeu- 
vres, my astronomical artist boasted of making one which would 
puzzle even a Christian. Our bird was chained with this inge- 
nious invention, and immediately busied himself for about two 
hours pressing on every side the brazen problem. It seemed to 
cause a heavy expense of thought for his slender brains. On 
the following day he opened this new-fangled i)adlock, but with 
evident difficulty. Finally, having mastered it the third morn- 
ing, he then freed himself with the greatest ease. Withal he 
cannot ged rid of a padlock that requires a key, nor has he yet 
pushed back a loose bolt on the very door where he overcomes a 
fastening apparently more complicated. May we infer that bird 
reason differs from human reason ? 


sideways, like the ]^yers, and took good caiie to Imidly 
at eadi pretended stumble. 

The foregoing facts, where a bird’s reasonkig powers seem to 
rivid those of men, suggest two questions : (1) Where is tibe 
boundary between them f and (2) whether inteUigenoe depends, 
as is often supposed, merely on size of brain ? Unable to answer 
these queries, 1 remain very truly yours, 

Antoins lyABBADnc, 
Paris, May 20, 1884 ‘ de I’lnstitut de France 


METEOROLOGY IN VICTORIA 

T he monthly and other publications on meteorologfy 
and terrestrial magnetism issued by thO Melbourne 
Observatory continue to be regularly received by us, the 
last Monthly Record being for December 1883. Since 
we reviewed these Records (NATURE, vol. xiv. p. 153) we 
have observed with much interest the steady, and latterly 
the rapid, extension of climatological stations oyer the 
colony. During the ten years ending December 188^ 
while the number of fully equipped stations has remained 
nearl)^ the same, stations at which temperature is observed 
have increased from 10 to 27, and stations for rain obser- 
vations from 34 to 170. These 170 stations are con- 
veniently classed into coast, watershed, and river-basin 
groups, and the individual gauges of each group are 
further arranged in the tabular returns in the order of 
their heights, which rise to about 4000 feel. Records 
conclude with a detailed report for all the stations of 
thunderstorms, hail, snow, frost, gales, hot winds, auroras, 
earthquakes, &c., observed during the month. 

While isobars can be drawn with tolerable correctness 
from the obsen^ations of a small number of stations, and 
isothermals from the returns of a few more, but still a 
comparatively small number of stations, it cannot be too 
strongly insisted on that a very large number of rain- 
gauges are required to give even a tolerable approxima- 
tion to the actual rainfall of a country for a definite 
period, say, a week or a month, which may riot seriously 
mislead those interested in the rise and fall of prices of 
agricultural and other products that depend on the 
weather. The meteorological authorities of South Aus- 
tralia and New South Wales are, equally with Mr. Ellery, 
so fully alive to the paramount importance of an adequate 
observation of the rainfall, that after a few years’ continued 
vigorous efifort this large portion of Australia will take 
rank, in respect of its rainfall, as one of the best observed 
regions of tne globe. 

At Melbourne the wind is observed and the results are 
discussed with admirable fulness. In summer the pre- 
vailing winds are southerly, and in winter northerly. The 
strongest winds are north and north-west, and the lightest 
east and south-east, the south-easterly winds in some 
seasons blowing with only about a third of the velocity of 
the north-westerly winds. The diurnal velocity of the 
wind falls to the minimum from about midnight to 4 a.m., 
and rises to the maximum from about 10 a.m. to 4 p.m. 
As regards season, the absolute maximum occurs at noon 
in winter, but in summer two hours later. Another im- 
portant feature in the diurnal velocity of the wind is that 
from April to August the daily maximum is only a half 
more than the minimum velocity, whereas from October 
to February' it is more than double. In other words, the 
maximum velocity rises to a greater extent above the daily 
mean during the period of the year when the temperature 
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k lismg frm wint^ to summer than whes^ it is falling 
60m sttBuner to ^viater^ jmeing in this respect with what 
Itts heesi deserved in snolkr rngipns. 

Th^Mmtikfy to ihe /mondi’s 

ce8iyi%Jlhe myeragiMi^ 4 ifi tt anawii Ji>r«di slitioteHfaassd 
« Mvions yeaar ohjci’irifihMi in Ar wiawsdaw od 
. m waive we4rew lo^#(e nosapecWK hbfeerva- 

4ums at PMiaiid ns teiiiig jsvWen^ toe liigh. In the 
Febroiiy^lS^} was rectified, and 

shm iiien liie observation of temperature at this station 
agree sdth diosemai^ at the other stations A comparison 
sdiows that down to January 1877 the published tempera- 
tures at Portland were about 5®*o too high. As regards 
the averages published since then, however, no allowance 
has been made* down to December 1883 for this laige 
error. The result is that while at the other stations of 
the colony the mean temperatures of the months since 
February 1877 rise above and fall below their averages as 
at other places, Portland all but uninterruptedly appears 
as very much below its average. Indeed, except the un- 
usually warm months of September 1879 and February 
1880, not one of the other forty-six months shows a tem- 
perature as high as the average. It is the more necessary 
to draw attention to this point seeing that the faulty mean 
temperatures of Portland still continue to appear in works 
on climatology, either in the text, or they have been used 
along with the means of other places, similarly faulty, in 
drawing the isothermals of the globe. 


HABITS OF BUKKOWING CRAYFISHES IN 
THE UNITED STATES 

O N May 13, 1883, I chanced to enter a meadow a 
few miles above Washington, on the Virginia side 
of the Potomac, at the head of a small stream empty- 
ing into the river, It was between two hills, at an 
elevation of loo feet above the Potomac, and about a 
mile from the river. Here 1 saw many clayey mounds 
covering burrows scattered over the ground irregularly 
both upon the banks of the stream and in the adjacent 
meadow, even as far as ten yards from the bed of the 
brook. My curiosity was aroused, and I CNplorcd several 
of the holes, finding in each a good-sized crayfish, which 
Prof. Walter Faxon identified as Camdarus dioijenes, 
Girard (C obesus^ Hagen), otherwise known as the 
burrowing crayfish. I afterwards visited the locality 
several times, collecting specimens of the mounds and 
crayfishes, which are now in the United States National 
Museum, and making observations. 

At that time of the year the stream was receding, and 
the meadow was beginning to dry. At a period not over 
a month previous, the meadows, at least as far from the 
stream as the burrows were found, had been covered with 
water. Those burrows near the stream were less than 
six inches deep, and there was a gradual increase in depth 
as the distance from the stream became greater. More- 
over, the holes farthest from the stream were in nearly 
every case covered by a mound, while those nearer had 
cither a very small chimney or none at all ; and subse- 
quent visits proved that at that time of year the mounds 
were just being constructed, for each time 1 revisited the 
place the mounds were more numerous. 

The length, width, general direction of the burrows, 
and number of the openings were extremely variable, and 
the same is true of the mounds. Fig. i illustrates a typi- 
cal burrow shown in section. Here the main burro is 
Very nearly perpendicular, there being but one oblique 
Opening having a very small mound, and the main mound 
^ somewhat wider tlian long. Occasionally the burrows 
pre very tortuous and there are often two or three extra 
^openings, each sometimes covered by a mound. There 
18 every conceivable shan« anH in rhimnave. 


mngmg firom a mere ridge of mud, evidently the first 
fotmdalioo. to riiose with a breadth one^half the height. 
The mound is one which covers the perpendicular 
bamatm its ^ymnsions bemg aix in^es broad 

and Jofle hlghir ^ ■'aynS' #(her Ibcnm ate shown in Fig, 2. 

iMemniorethui the 
p w enlilgt- 

mmitat tim base, slid 

opening. The mounds were iMtSfy Of t&y. 

although in one place the ground was of fitm gravfljm 
there the chimneys were of the same chaaracter. limy 
were always circularly pyramidal in shape, the bole instide 
being very smooth, but the outside was formed of irregidar 
nodules of clay hardened in the sun and lying just as th^ 
fell when dropped from the top of the mound. A sman 
quantity of ^ass and leaves was mixed through the 
mound, but this was apparently accidental. The size of 
the burrows varied from half an inch to two inches in 
diameter, being smooth for the entire distance, and nearly 
uniform in width. Where the burrow was far distant 
from the stream, the upper part was hard and dry. In 
the deeper holes I invariably found several enlargements 



Fig. 2 Orayfish mound 


at various points in the burrow. Some burrows were 
three feet deep, indeed they all go down to water, and, as 
the water in the ground lowers, the burrow is undoubtedly 
projected deeper. The diagonal openings never at that 
season of the year have perfect chimneys, and seldom 
more than a mere rim. In no case did I find any con- 
nection between two different burrows. In digging after 
the inhabitants I was seldom able to secure a specimen 
from the deeper burrows, for 1 found that the animal 
always retreated to the extreme end, and when it could 
go no farther would use its claws in defence. lioth males 
and females have burrows, but they were never found 
together, each burrow having but a single individual. 
There is seldom more than a pint of water in each hole, 
and this is muddy and hardly suitable to sustain life. 

The neighbouring brooks and springs were inhabited 
by another species of crayfish, Cambarus barionii^ but 
although especial search was made for the burrowing 
species, in no case was a single specimen found outside 
of the burrows. C\ bartonii was taken both in the swiftly- 
running portions of the stream, and in the shallow side 
Dools. as well as in the springs at the head oi small 



'flie brook near where my observations were made was 
fast decreasing in volume, and would probably continue 
do so until in July its bed would be nearly dry. During 
Hhe wet seasons the meadow is itself covered. Even in 
the banks of the stream, then under water, there were 
holes, but they all extended obliquely without exception, 
there being no perpendicular burrows, and no mounds. 
The holes extended in about six inches, and there was 
never a perpendicular branch, nor even an enlargement 
at the end. 1 always found the inhabitant near the 
mouth, and by quickly cutting off the rear part of 
the hole could force him out, but unless forcibly 
driven out it would never leave the hole, not even 
when a stick was thrust in behind it. It was undoubtedly 
this species that Dr. Godman mentioned in his ^'Rambles 
of a Naturalist," and which Dr. Abbott (Am. 1873, 
p. 81) refers to C. bartonii. Although I have no proof 
that this is so, I am inclined to believe that the burrowing 
crayfishes retire to the stream in winter, and remain there 
until early spring, when they construct their burrows for 
the purpose of rearing their young, and escaping the 
summer droughts. My reason for saying this is that I 
found one burrow which on my first visit was but six 
inches deep, and later had been projected to a depth at 
least twice as great, and the inhabitant was an old 
female. ^ ^ ^ 

I think that after the winter has passed, and while the 
marsh is still covered with water, impregnation takes 
place and burrows are immediately begun I do not 
believe that the same burrow is occupied for more than 
one year, as it would probably fill up during the winter. 
At first it burrows diagonally, and as long as the mouth 
is covered with water is satisfied with this oblique hole. 
When the water recedes, leaving the opening uncovered, 
the burrow must be dug deeper, and the economy of a 
.perpendicular burrow must immediately suggest itself. 
From that time the perpendicular direction is preserved 
with more or less regularity. Immediately after the 
perpendicular hole is begun, a shorter opening to the 
surtkee is needed for conveying the mud from the nest, 
and then the perpendicular opening is made. Mud from 
this and also from the first part of the perpendicular 
burrow is carried out of the diagonal opening and de- 
posited on the edge. If a freshet occurs before this rim 
of mud has a chance to harden, it is washed away and 
no mound is formed over the oblique burrow. After the 
vertical opening is made, as the hole is bored deeper, mud 
is deposited on the edge, and the deeper it is dug 
the nighcr the mound. 1 do not think that the 
chimney is a necessary part of the nest, but simply 
the result of digging. I carried away several mounds, 
and in a week revisited the place, and no attempt 
had been made to replace them; but in one case, 
where I had, in addition, partly destroyed the burrow by 
dropping mud into it, there was a simple half rim of mud 
around the edge, showing that the crayfish had been at 
work; and as the mud was dry the clearing must have 
been done soon after my departure. That the crayfish 
retreats as the water in the around falls lower and lower. 


for them to live in, and they must migrate. It would be 
interesting to know more about the habits of this peculiar 
species, about which so little has been written. Aji in- 
teresting point to settle would be how and where it gets 
its food. The burrow contains none, either animal or 
vegetable. Food must be procured at night, or when the 
sun is not shining brightly. In the spring and fall the 
green stalks of meadow grasses would furnish <food, but 
when these become parched and dry they must either dig 
after and cat the roots, or search in the stream. I feel 
satisfied that they do not tunnel among the roots, for if 
they did so these burrows would be frequently inet with. 
Little has as yet been published upon this subject, and 
that little covers only two spring months, April and May, 
and it would be interesting if those who have an opportu- 
nity to watch the species during other seasons, or who 
have observed them at any season of the year, would 
make known their results. RALPH S. Tarr 


THE YOUNG GORILLA OF THE JARDIN DES 
PLANTES 

T hrough the courtesy of the e 6 .\ior of La Nature "we 
are able to give an illustration from an instantaneous 
photograph of a young male gorilla obtained at the com- 
mencement of last winter by the Natural History Museum 
at Paris. It had been imported from the Gaboon, and it 
was the first living specimen of this great anthropomorphic 
ape which had been brought to France. Its study 
would have presented many points of interest, not alone - 
from the Natural History point of view, but also from the 
opportunity it would have afforded of studying the de- 
velopment of its intellectual faculties. This young speci- 
men was about three years of age, he had already his 
full complement of milk-teeth, and the long and sharp 
canines were decidedly longer than the molars. In 
disposition he appeared to be very different from either 
the orang-outan or the chimpanzee. While these in 
a state of captivity are mostly gentle and sociable, 
this young gorilla on the other hand was savage, 
morose, and brutal ; he never gave his keeper the 
least mark of affection ; he never allowed himself to be 
touched without evidencing the greatest aversion, and 
for the most part he returned caresses by snappings. He 
never took the least part in the games of the other apes, 
and he most reluctantly tolerhted having him. 

He was but little active, and most generally kept himself 
crouched up in a comer of the cage, or sitting on a branch 
with his back up against the wall, and scarcely ever mowed ' 
but to look about for something to eat He used his 
hands with much readiness, and they were extremely well 
developed. His lips were less mobile than m the chim- 
panzee, especially the lower lip, which was never pouted ; 
out when drinking into a spoon-shaped fonm His eyes 
were extremely mobile, and were crowned with immense 
superciliary ridges; his nose was flat, with excessively! 
laic nostrils, giving him a quite peculiar yhywsgacimy. 
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His /Intelligence was feebly developed, and was in any 
case quite below that of the other anthropoid apes, or 



even of the gibbons. Since the above note was pesented 
by Alph. Milne- Ed wards to the Paris Academy of Sdences 
the young gorilla died at the Jardin des Plantes. 


NOTES 

The portrait of the late Sir Williani Siemens, which we give 
this week as one in our series of Scientific Worthies, belongs to 
the previous volume NATritE, and is intended to accompany 
the memoir at p. 97. 

The Secretary of State for India has determined that India 
' shall be represented at the forthcoiping International Prime 
Meridian Conference at Washington, and has nominated as the 
India Office delegate Lieut. -General R, Strachey, C.S.I. Capt. 
Sir Fred. J. O. Evans, R.N., K.C.B., F.R.S., and Prof. J. C. 
Adams, F.R.S., on the recommendation of the Science and Art 
Department, have been appointed delegates to represent the 
United Kingdom at the Conference. 

On May 28, at an extraordinary meeting of the Vienna Aca- 
demy of Sciences, Count Hans Wilczek was elected Honorary 
Member. In the Mathematical and Natural Science Section, 
Dr. Albrecht Schrauf, Professor of Mineralogy at the Vienna 
University, and Dr. Leopold Gegenbauer, Professor of Mathe- 
®Mtics at the Innsbruck University, were elected Corresponding 
Members. As Foreign Honorary Members were elected Sir 
Will iam Thomson, and Charles Hermite (Paris) ; as Foreign Cor- 
wponding Members, Prof. L. Leuckart (Leipzig), Prof. Edward 
Frankland, and Prof. Carl Nageli (Munich). 


The ‘‘Rede’^ Lecture was delivered on Wednesday, last 
week, in the Cambridge University Senate House, by Mr, 
Francis Galton, M.A., F.R.S. Mr. Gallon, who had selected 
as the subject for the lecture I'he Measurement of Human 
Faculty,’’ stated that, although it had been a matter of contro- 
versy whether a more complete measurement of man’s capacity 
could be attained than was already discovered by means of exa- 
minations which measured intellectual capacity, yet he would 
endeavour to demonstrate that as the capacity of man, taken in 
its widest sense, including character and physique, was finite, 
therefore it was measurable. He pointed out that an important 
adjunct to the attempt to measure human faculty would be re- 
cords containing particulars regarding eyesight, colour-sense, 
hearing, breathing capability, height, span of arms, &c. At the 
Johns Hopkins University in America physical education and hy- 
giene were compulsory on all students, and although the physic^ 
measurements taken were not compulsory yet few objected, and the 
result was that the most valuable statistics were collected, and 
in many instances good advice given to the students in what way 
to counteract ^e effects of any abnormal condition observed, 
such as of muscular development. Mr. Galton con- 
cluded by that a laboratory should be opened at 

Cambridge, tadnvcitigate this new science. The cost would be 
ventured to predict, would be large and 
bi^efioUdt Um'coBipilin^ of continuous records of health, 
growth, and TiWteaaiy mwob ittseful knowledge would be acquired, 
aadSi^loBt Series on the lines he had indi- 

catedJtrwmild^be pdssfldndo 'measure the human faculty as accu- 
rateIylaB,‘ifmot more so system of examinations measures 

theintallactuiil faculty* 

, i^und^tand.t^d^ Board for Scotland is anxious 

tb'^Yjb^^weri enali|i4|^ obstructions which interfere 

ifitKl‘ihe,.aii9ent ^ several Scottish rivers. It is 

speciaUy deiiri^ as possible a fishway at 

thefidls, and t^ wiwii done,' would open uj) some 500 miles 
of excilfent^fityag- spawning ground. Last week there 
Werd deVexhi inteidstinj^ from fishery officers : — (i) A 

fine* £q>ebimen of the VOpah fish” (Lampris guttata) was 
taken off Unst Island, Shetland, on May 22, and forwarded by 
the fishery officer to Prof. Ewart, University of Edinburgh. The 
fish, which measured 4 feel in length and over 2 feet in depth, 
has been handed over to Prof. Turner. This Opah will enable 
Prof. Turner to complete an account of the fish begun some years 
ago, when he received a somewhat smaller specimen from the Moray 
Firth. (2) A turbot with peculiar frontal process, an eye on 
each side of the head, both sides of the body equally dark, and 
provided with spines. (3) Mature sprats. It seems proved that 
sprats leave the estuaries in spring to spawn at sea. (4) Deve- 
loping herring eggs. Taken along with similar specimens which 
have been arriving since October last, these show that herring 
spawn on the east coast from August until May, and not, as is 
usually supposed, only during August and September and during 
February and March. ^ ^ _ 

In response to the appeal of the Prince of Wales, as Presi- 
dent of the City and Guilds of London Institute, the following 
contributions have been already promised to the General Fund 
and to the Equipment Fund of the Central Institution, Exhibi- 
tion Road, by the undermentioned Companies ; — Fishmongers, 
40CX)/. ; Mercers, 2000/. ; Clothworkers, 2000f. ; Corporation 
of London, icx^. ; Skinners, 1000/., and an increased sub- 
scription of 500/. annually ; Leather-sellers, 500/. ; Carpenters, 
500/. ; Armourers and Braziers, 300/. ; Tallow Chandlers, 
105/. ; Scriveners, 105/. ; Stationers, 52/. lOf. annually ; Clock- 
makers, 26/. Sx. The letter of the President is ^ under the 
consideration of the Courts of several Companies, and it is 
confidently expected that the sum required will be obtained. 
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A CORRESPONDENT writes Last week you had occasion 
to refer to the little attention which is given in our schools to 
tlie study of geography^ and the consequent withdrawal of certain 
medals which were awarded by the Royal Geographical Society 
to the most proficient candidates from the public schools. The 
superiority of our Continental neighbours in this matter will be 
apparent to any one who visits the Educational Section of the 
International Exhibition, which has been so well organised in 
the new Technical Schools by Mr, R. Cowper. Here a society 
of teachers, known as the Brothers of the Christian Schools, 
exhibit a number of hypsometrical wall maps and physical atlases 
admirably calculated to give correct notions of the real con- 
figuration of the earth’s surface. There is also a collection of 
small models in relief, some of local topographical interest, and 
others of general utility as illustrating the definitions and leading 
facts of physical geography. These maps and reliefs were all 
made by a member of the Society — Brother Alexis — who has 
successfully striven, in France and Belgium, to introduce rational 
methods into the teaching of political and physical geography. 
The interest taken in this subject by students in the schools and 
colleges of the Brothers in France is shown by a large number 
of albums of maps sent in by them. It is interesting to notice 
that many of the local maps were drawn from surveys made by 
the students under the direction of their teachers. Such field- 
work is decidedly the best for advanced students, and is sure to 
be done con amove. A second collection sent from the Colle- 
giate Schools of the same Society in Belgium will be found in 
the Belgian Court. The teachers of those of our public schools 
from which geography has not been absolutely ostracised will do 
well to carefully examine the physical maps and reliefs of the 
Brothers, as well as the cartographical work of their students. 
The result must be an improvement in our methods. If the 
Educational Exhibition does no more than raise the standard 
of geographical teaching throughout the country, it will have 
served a useful purpose.” 

It is worthy of note that the General Assembly of the Free 
Churdi of Scotland have approved of the establishment of a 
Chair of Natural Science in their Glasgow Theological College. 

The Council of the Hartley Institute, Southampton, have 
issued a circular with reference to the Geological Survey of 
Hampshire and the Isle of Wight. The Council think that it 
would be of great service to the landowners and inhabitants of 
the county that the Geological Survey shcnild now be revised on 
the map of the 6-inch scale, I'his revisitm of the work pre- 
viously carried out on the old i-inch map would enable many 
errors in detail in the former work to be corrected, and would 
give the county a much more valuable and detailed geological 
map, the sheet of which relating to any parish could be had 
separately by paying the cost of the map and the cost of colour- 
ing. At present this is not to be obtained, nor is it likely to be 
obtainable unless the Government can be induced to survey the 
county, geologically, on the map of the 6- inch scale as some 
other counties have been surveyed. This w'ork, taking the old 
Survey as the basis, would not be expensive. U'he Hartley 
Council intend to request the members of the House of Lords 
connected with the county, and the representatives of the 
county and boroughs of Hampsliire in the House of Commons, 
to urge the Government to revise the County Geological Surv'ey 
upon the 6-inch map. We trust the Government will readily 
accede to the request ; a minute revision of this geologically 
interesting district would be of great service to science. 

One afternoon. Science states, during the recent cruise of the 
Albatross in the Caribbean Sea, several boobies were fiying 
around the ship, and finally one of them alighted on the fore- 
castle, when he was caught by one of the men, who, after 
amusing himsdf and his shipmates a while, tossed it overboard. 


expecting it would take itself oft as quickly as possible ; but, to 
their surprise, it returned immediately, alighting on the rail, 
where nearly every man of the crew ^d congregated to watch 
its performance. It did not seem to be distressed in any way, 
and went deliberately to work rearranging its plumage, which 
had been somewhat ruffled by handling, calmly surveying the 
noisy crowd of men gathered around it. They tried to feed it, 
oftering everything that could be found, but nothing seemed to 
suit its taste. It would not submit quietly to being handled, but 
made no attempt to fly away ; and, although tossed overboard 
six times during the afternoon, it returned as often, invariably 
alighting in the same place among the men, where it finally took 
up its quarters for the night, re m ai n i ng till six o’clock the next 
morning, when it left without ceremony, and was not afterwards 
seen. 

The Esposizione Generate Italiana was opened at the end of 
April in Turin, and at the end of May the inauguration of the 
International Electrical Exhibition took place. Prof. Ferraris 
is the director of the International Department. A good display 
of meteorological instruments has been made in a tower belong" 
ing to the front monumental entrance. An inscription states that 
the Italians having inaugurated meteorology in the world are 
anxious to show the progress which this department of know- 
ledge has made in its native country. The extent of the exhi- 
bition is about 1 kilometre by 450 metres on the banks of the 
Po, in the old gardens of Valentino Castle, where Beccaria exe- 
cuted his celebrated experiments on thimderstorm phenomena 
about 100 years ago. 

A VIOLENT shock of earthquake occurred on the night of May 
19 at the Island of Kishm, near the mouth of the Persian Gulf. 
No less than twelve villages were destroyed. Two hundred 
people were killed, and many others injured. Kishm is the 
largest island in the Persian Gulf, and is surrounded by many 
smaller islands. It is seventy miles long, and averages twelve 
miles broad. The population, chiefly Arabs, number about five 
thousand. 

The latest news from the Sagastyr Meteorological Station on 
the Lena, published by the St. Petersburg Izvcstiat is dated 
November 25. The expedition remained to winter a second 
year, and will continue its observations until the present month. 
Last summer M. Kigner made the survey of two branches of the 
Lena, from the place where Capt. J.)e Long landed on his sad 
journey. Dr. Bunge revisited the place where the Adams mam- 
moth was found, and mapped also the place where De Long 
perished with his companions. The summer was altogether very 
cold, the average temperature of the three summer months being 
only 3‘’*25 C. The sky was cloudy throughout, and fogs were 
nearly continuous. The lowest temperature obseiTed last winter 
was on February 7, when the thermometer fell to “52°*3 C. 

The East of Scotland Union of Naturalists’ Societies holds 
its first annual meeting at Dundee to-morrow and Saturday. 

Mk. Archibald Barr, B.Sc., C.E., ** Young” Assistant to 
Dr. James Thomson, F.R.S., Professor of Civil Engineering 
and Mechanics in the University of Glasgow, has been app<rinted 
Professor of Civil and Mechanical Engineering in the Yorkshire 
College. 

Mr. W, Phillips, F.L.S., of Shrewsbury, has in preparation 
“ A Manual of the British Discomycetes, with Descriptions of 
all the Species of Fungi hitherto found in Britain, included in 
the Family, and Illustrations of the Genera.” 

The last volume of the Memoirs of the Ethnographical Section 
of the Russian Geographical Society (vol. xii.) contains a rich 
collection of Russian folk-lore collected in the Samara provwce 
on the Volga, by D. N. Sadovnikoft. 

The additions to the Zoological Society’s Gardens during rile 
past week include a Himalayan Bear [fJrsus tibetanmi) firom 
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North India, presented by Lieut. E. A. P.' Hobday; three 
Black-eared Marmosets {Hapale penicUlata 6 6 i) from South- 
East Brazil, presented by Mr. H. F. Makins, F,Z.S. ; a Purple- 
iaced Monkey {Semnopithecus leucoprytnnus 9 ) from Ceylon, 
presented by Mr, J. W. Dring; a Common Heron {Ardea 
einerea\ British, presented by Mr. T. E. Gunn; a Leach’s 
Laughing Kingfisher {Dacdo Icachi) ^from Queensland, pre- 
sented by Dr. Carl Lumholtz ; a Laughing Kingfisher 
{Dacelo giianUa) from Australia, presented by Mr. E. 
IL Oliver; a Great Grey Shrike {Lonius excuHior)^ British, 
presented by Mr. J. Pratt, F.Z.S., ; a Spotted Bower 
Bird {Chlamydodtra maculaia) from Australia, presented by 
Lieut.-Col. W. Hill James ; four River Frogs (JRana fortis) 
from Germany, presented by Mr. G. A. Boulenger, F.Z.S., 
a Green Turtle {Chdone viridis) from West Indies, presented 
by Mr. J, Wyan Thomas ; a Tarantula Spider from Brazil, pre- 
sented by Mr. C. A. Craven, C.M.Z.S. ; a Common Boa {Boa con- 
strktor) from South America, deix)sited ; a Chimpanzee {Anihro' 
popUhecus troglodytes 9 ), a Bosnian’s Potto {Perodicticus potto S ) 
from West Africa, a Duyker-bok {Cephalophus mergem 9 ) from 
South Africa, a Ring-tailed Coati {Nasua rufa) from South 
America, two Blood-stained Finches {Carpodacus hamorrhous) 
from Mexico, a Snow Bunting {PlectropJianes nivalis)^ North 
European ; an Angola Vulture {Cypohierax angoUnsis) from 
West Africa, a Guatemalan Amazon {Chrysotis guatemala) from 
Central America, four Elegant Grass Parrakeets {Euphema 
elegans) from South Australia, two Wild Ducks {Anas dosekas), 
two Call Ducks {Anas boschas^ var.), two Common Wigeon 
{Mareca penelopc)^ two Common Pintails {Dafila acuta)^ six 
Common 'leal {Querquedula crccca), two Muscovy Ducks 
Coirina moschata)^ European, two Mandarin Ducks {ALx galetd- 
eulata) from China, purchased ; a Common Wombat {Phoseo- 
lomys wombat) from 'I’asmania, received in exchange. 


OUR ASTRONOMICAL COLUMN 


The Total Solar Eclii’Se of 1889, January i. — The 
general circumstances of most of the total eclipses of the sun 
more or less available for physical observations l^efore the close 
of the present century have been already described in this 
column : it remains, however, to make reference to that which 
will take place on January i, 1889, »nd which will be total in 
the western part of the United States. 

The central eclipse commences on tlie North Pacific Ocean in 
about longitude 178^' E. and latitude 53° N. ; it occurs with the 
sun on the meridian in 137'' 57' W. and 36*^ 42' N., and ends in 
about 95® W. and 52^ 15' N. It strikes the American coast in 
the State of California in latitude 38” 50', and the town of 
Hamilton, according to our approximate computation, would 
appear to be upon the central line ; here the middle of totality 
occurs at xh. 40m. 34s. local mean time, with the sun at an alti- 
tude of nearly 25®, and the duration of tlie total phase is 2m, 4s. 
The important observatory lately established on Mount Hamil- 
ton is outside of the zone of totality, the magnitude of the eclipse 
at that station being 0*98, and the middle at ih. 45m. The 
following are points upon the line of central eclipse : — 


Longitude 112 34 W. Latitude 43 15 N. Sun’s altitude 15-9 
„ 106 14 „ ,, 46 15 ,, „ 10*2 

„ 100 21 „ „ 49 9 „ „ 5-0 

It will be seen that the sun will set totally eclipsed on British 
territory after the total phase has crossed the Assiniboine River 
and the southern extremity of Lake Winnipeg. 

The second total solar eclipse in 1889 was described in 
Nature in June 1877* It wul be visible in Martinique, St. 
Lucm and Barbados, but with the sun at a low elevation, totality 
^ntmumg about one minute and three-quarters, and will meet 
™ coast of Africa in Angola in about 10^ south latitude, where 
^ duration of 3m. 30s., the sun at an 


Stars. — I n 1859 Hencke of Driesen drew atten- 
^ ^ Carrington’s Redhill Catalogue which he had 

louna to be variable. It is No. 1902, and was observed on 


three nights in March and April 1856, the magnitude being 
twice noted 9*5 and once 10-5. Hencke had observed it SmTS 
the time he wrote, but believed it had probably been invisible 
with his means for some years previously. His notice appears in 
Peters’ Zeitsekrift fur popularc MUtheUungm aus dem Geoietc der 
Astronomic &c., vol. i. p. 131. The star is not found in the 
catalogues of Fedorenko or Schwerd. Its approximate position 
for the beginning of 1885 is in R.A. I2h. 44m. 49s., N.P.D, 
7 " 39' -8. 

At p. 150 of the Redhill Catalogue Carrington mentions that 
Oeltzen’s No. 515, a seventh ma^itude once observed by 
Schwerd had been looked for inenectually. Oeltzen had re- 
examined his reduction of the observation which was made at 
Speyer on October 19, 1826, and found it correct. The star’s 
place for 1885 is in K. A. 8h. 27m. 5^., N.P.D. 6“ 527*. Close 
to this position there is a star in Fedorenko’s catalogue from 
JLalandes observations (Nos. 1305-6) which is once called 8m,, 
and once 5*6, the observations having been apparently made on 
March 19 and 20, 1790. It is 6m. in Groombridge, and 7m. in 
the I>urchmusterung and in the Radclific Catalogue. Perhaps 
the discordance in Lalande’s published estimates is occasioned 
by a misprint, and unfortunately there are several obvious errors 
of this kind in tlie catalogue deduced from his observations. The 
star in question is Groombridge 1431. 

While writing upon polar variables we may once more refer to 
Bradley 396, R.A. (1885) 2h. 53m. s8s., N.P.D. 8** 58’-6, 
which, unless the existence of very improbable errors of estima- 
tion in the various catalogues is atlmitted, would appear to vary 
between the fifth and seventli magnitudes at the least, and there 
is a suspicion that the period may not be long. 

A minimum of x Cygni was due on May 22, and a maximum 
may be expected about November 16 ; from three determinations 
Schmidt found that the minimum preceded the maximum ^8 
days. The average period since 1877 has been 4084 days. The 
variable is the true x (Bayer) Cygni, not the 17 Cygni of the 
catalogues. 


GEOGRAPHICAL NOTES 


The fifth fascicule of A. E. Nordcnskjbicl’s “ Popular Scien- 
tific Appendix to the Voyage of the ” ( “ Studier och 
Forskningar fdranleilda af mine resor i hbga norden ”) will be 
most welcome to the general reader, and we hope it may 
be translated into English. It contains a profusely illus- 
trated, lively sketch, by M. Hans Hildebrand, on art among 
lower primitive populations. 'J’he drawings of the Chukches 
arc especially remarkable. Caravans of sledges drawn by rein- 
deer or by dogs, hunting scenes, splitting drift-wood, and sea-hunt- 
ing, are most interesting, and not the slightest mistake is possible 
as to what the Chukchc artist intended to represent. The 
Chukches arc as successful, loo, in drawing subjects less known 
to them, such as the Vega at its winter-quarters, or two men of 
the crew exercising in fencing. The most remarkable piece is 
that given to Baron Nordenskjcild by Lord Walsingham, which 
is reproduced by means of photography. 'I'he original is drawn 
on walrus-skin, and represents on the borders of the skin the 
shores with their hills, Chukche settlements, and a variety of 
scenes from Chukchc life on shore ; while the interior contains 
a variety of scenes from sea-hunting, hariioonecl whales pretty 
well represented with their waterspouts, ships, boats, and so on. 
The Europeans, sometimes with umbrellas, sometimes fighting 
with Chukches, are perfectly recognisable. The engravings 
showing the carvings m bone that are made by Chukches and 
Esquimaux arc also very interesting, whilst other drawings allow 
us to compare the Northern primitive art with the art of Boshmans 
and North American Indians. M. Hildebrand’s remarks on the 
art of prehistoric man and his parallels with the Normannic 
drawings-- -also well illustrated — will be equally attractive to the 
general reader. The same fascicule contains the first pages of a 
paper on the life of insects in Arctic regions, by M. Chnstopher 
Aurivillius. 


The Bolletino of the Italian Geographical Society^ for May 
mtains a brief account of Signor Maurizio Buonfaiiti s l^e ex- 
edition across North Africa. 'I'he traveller, * 

irly in the month of April 1881, proceeded Jirst m the dnrwtiOT 
■ Lake Chad, mainly along the route alr^dy followed by Dot- 
im and Clapperton, Barth, Rohlfs, and other mo«m expiorm 
[is chief object was to penetrate into the hitherto unexplored 
tfrion stretching south from Adamawa, which teiiito^ wn 
ached by the direct road from Kuka on Lake Chad tfarongh 
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Dikofl to Doloo. But a further advance in this direction was 
prevented the disturbed state of the frontiers between Bomu 
and Adamawa. Buonfanti was consequently compelled to re- 
trace his steps to Kuka, whence he turned westwards along the 
route recently opened by Lieut. Massari to Kano. After some 
trips to Yakoba and other little-known parts of Sokoto, he made 
his way through Gando to the Niger at Say, about midway 
between Timbuktu and the Binue confluence. Here he turned 
north, and for the first time ascended the Niger as far as Tim- 
buktu. TTiis feat, hitherto supposed to be impossible, was per- 
formed in ihe dry season, and the problem thus successfully 
solved possesses considerable geographical and commercial im- 
portance in connection with the attempts now being made to 
establish regular lines of water communication between Western 
and Central Sudan and the Gulf of Guinea. From Timbuktu 
the route lay through the States of Massina and Bambarra to the 
almost unknown territory of Tombo, the attempt to explore which 
region ended in disaster. Attacked in rhc Sanghi district by the 
natives, the expedition was plundered and almost completely 
dispersed, being reduced from an escort of 250 to six persons. 
Thus reduced to the greatest straits, the traveller was driven 
eastwards, and after enduring fearful sufferings reached the 
Bussanga country north of Dahomey. Here he fortunately 
came upon a Roman Catholic mission, which provided him with 
the means of continuing his journey southwards to the coast of 
Guinea. He arrived at Lagos on March 5, 1883, having lost 
all his scientific collections during the disastrous journey through 
Tembo. 

We received last year complete reports of the state of the ice 
around Greenland, from N ordenskjdld, and in the Siberian 
Seas, from Hovgaard, but no report as to the conditions around 
Spitzbergen. As complete reports of the state and conditions of 
the ice in the various Arctic seas from year to year will greatly 
tend to assist* glacialists in their researches and future Polar 
travellers, we publish some particulars furnished by the well- 
known Arctic hunter, Capt. M. E. Arnesen, of Tromso, of his 
voyages in the Spitzbergen seas last summer ; — Leaving Tromso 
on April 2Z, he encountered the ice on April 28 in lal. 28' 
N. and long. 41® 18' E. On May 4 the first seal was shot in lat. 
68* 50' N. and long. 42® 10' E. A storm clearing the ice away, 
he was able to sail as far as 69®. Here a large ice-field stretched 
west-north-west as far as lat. 69* 55' N. and 44® 30' E., where 
it curved in a north-easterly and easterly direction. During the 
fifteen years Capt. Arnesen has sailed in the Arctic seas he never 
experienced such an early and warm spring. The heat was at 
times quite oppressive. On the night of July 14 he rounded 
South Cape at Spitzbergen. The ice lay towards Whales Point, 
close to the western shore. The Thousand Islands were on July 
16 entirely surrounded with ice, stretching about a mile out to 
sea on the west side. From High Rocks an ice-field runs to 
the south-south-west. The wind was generally northerly and 
light, with alternating fogs and clear weather. Deicrow’s Sound 
was entirely free from ice, but, at Black Point, passage between 
Halfmoon and the other islands was impossible. Encountering the 
ice on July 20, west of Whales Point, he found no change in its 
state. On July 22 the edge of the ice was lying from High 
Rocks to the southern point of Hone Island. For two days a 
thick fog prevailed. On July 24 the southern point of H<ipe 
Island was passed, where close ice stretched south-south-west. 
The wind was during this week slight, but came alternately from 
all quarters, sometimes with rain and fog. On July 28 the cur- 
rent set the ice southwards, so that the Thousand Islands were 
in open water, and towards Hope Island only a few floes were 
seen. The Halfmoon Islands were in clear water. On the 2^th 
the wind fell, ** ice-blink,*’ i,e, the reflection of new ice 
in the sky, being seen to the eastward. On the 30th compact 
ice was encountered south of Ryk Vs’s Islands. On July 31 
Whales Point was found free from ice. On August 4 the 
country at the mouth of Walter Thymen Strait was perfectly 
free from ice, onl]^ old glaciers being visible on the mountains. 
The erasi was quite out. The north-eastern part of Hans Fore- 
land forms a great low plateau with TOod grazings for the rein- 
deer, where large herds are found. The reindeer were in a very 
good condition, a circumstance which further proves the early 
and mild spring of lastjwar. On the afternoon of August 6 the 
temperature in the shade was za® C., and that of the surface of 
the water 9® C, On the night of the zyth a little snow fell in 
the mountains* An old ox, castrated and marked in the ear, was 
shot It was believed to be one of those which escaped from 
Nordenslgdld at Mossel Bay in 1872. East of Hans Foreland 


and Barents Land there was then no trace ^of ice*; in factjthe 
sea ran mountains high on that side. 

The last volume of the Memoirs of ike Hussian Geop^aphical 
Society (vol. xii. No. 4) contains the “ Memoirs of the Inter- 
preter Otano Kigoro on Corea,” translated from the Japanese 
by M. Dmitrevsky. The author was interpreter of the Corcan 
language^ on the^ Tsousima Island, and coi^iled his book in 
17^ on information gathered from Corean offals, as also from 
Chinese and Japanese works on Corea. The Russian transla- 
tor of this book has added to it most valuable information 
gathered especially from the great Corean Code, published in 
1785 (Da-dyang-tun-byang), ^ich contains a detailed descrip- 
tion of Corea, as well as from several other Chinese and European 
works, such as the ** History of the Corean Church,” by Dallet. 
The extracts from the Corean Code are especially numerous and 
of great value. The work of Kigoro contains interesting descrip- 
tions of the “Customs at the Court,” the provincial administra- 
tion, the geography of Corea, its inhabitants, their customs, 
habitations, food, and agriculture, as also notes on the Corean 
administration, army, and literature. 

The last number of the Irkutsk /zvestia contains an interesting 
pa|>er by Dr. MartianolT on his journeys in the north-eastern 
part of the Minusinsk district. In a note on antiquities in the 
basin of the Yenisei M. Bogolubsky mentions, among others, 
that on the Ouzynjoul gold-washings on a river of the same name 
belonging to the basin of the Abakan, implements consisting of 
a red copper nail, a marroor ring, and a knife and an arrow of 
bone, were found, together with bones of mammoth, rhinoceros, 
Bos urns, horse, antelope, wolf, and domestic animals, at a 
depth of from ten to thirteen feet. If implements from different 
levels were not confounded together, this find would surely be 
of great value. We notice also a note on a little-known subject, 
Ihe “ Scythic disease” among Aleutes and Kamchadales, by 
M. Grebnitzky, and another on the rapids of th^ Angara, with a 
map. 

The prospects of a trade between Europe and Siberia, 
through the Kara Sea, do not seem to be cheering. According 
to a private correspondent in Moscow, the steamer Dallmann, 
built at the Vulcan Engineering Works, Stettin, for towing on 
the Yenisei, lies at the trading station, Strelka, 75 versts south 
of Yeniseisk, where also two iron lighters of 5000 poods carry- 
ing capacity, and a wooden one capable of carrying 2000 poods, 
as well as two steam launches, now are. They are all to be sold, 
along with the buildings, depots, and factories at Strelka and the 
stations not far from the mouth of the Yenisei, about 800 versts 
north of Turukhansk. At the latter station large quantities of 
wheat, rye, and oats have been collected with a view to being 
exported to Europe. There seems at present little probability 
of their ever reaching their destination. During the last five or 
six years the steamer Louise has only twice succeeded in reach- 
ing the Yenisei and returning with cargo to Europe ; three times 
the vessel failed in the attempt. 

The last issue of the Journal of ihe Ceylon Branch of the Royal 
Asiatic Society (Colomm, 1883) is wholly occupied hy a transla- 
tion of that part of Ibn Batuta^ travels relating to Ceylon and 
the Maidive Islands, accompanied by notes. The account of the 
customs of the primitive inhabitants of the Maldives is especially 
interesting. 


ON THE NOMENCLA TUBE, ORIGIN, AND DIS- 
TRIBUTION OF DEEP-SEA DEPOSITS^ 

HI. 


T T remains now to point out the area occupied by the red clay. We 
have seen how it passes at its margins into organic calcareous 
oozes, found in the lesser depths of the abysm^ regions, or into 
the siliceous organic oozes or terrigenous deposits. In its typical 
form the red clay occupies a larger area than any of the other 
true deep-sea deposits, covering the bottom in vwt regions of the 
North and South Pacific, AUantic, and Indian Oceaiis. M 
above remarked, this clay may be said to be universally dis- 
tributed over the floor of the oceanic basins ; but it only appears 
as a true deposit at points where the siliceous and calcareous 
ormisms do not conceal its proper characters. 

Having now indicated its distribution, we must consider the 
mode of its formation, and give, in addition, a concise descrip- 
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tion of the minerals and of the organic remains which are com- 
monly associated with it. The ongin of these vast dgjosits of 
clay is a problem of the highest interest. It w^ at nrst sup- 
posed that these sediments were composed of microscopic par- 
ticles arising fix>m the ^integration of the rocks by rivers and 
by the waves on the coasts. It was believed that the matters held 
in suspension were carried far and wide by currents, and gradu- 
ally fdl to the bottom of the sea. But the uniformity of com- 
position presented by these deposits was a great objection to this 
view. It could be shown, as we have mentioned above* that 
minend particles, even of the smallest dimensions, continually 
set adrift upon disturbed waters must, owing to a property of 
sea water, eventually be precipitated at no great distance from 
land. It h a s also been supposed that these argillaceous deposits 
owe their origin to the inorganic residue of the calcareous shells 
which are dissolved away in deep water, but this view has no 
foundation in fact. Everything seems to show that the forma- 
tion of the clay is due to the decomposition of fragmentary vol- 
canic pr^ucts, whose presence can be detected over the whole 
floor of the ocean. 

These volcanic materials are derived from floating pumice and 
volcanic ashes ejected to great distances by terrestrial volcanoes, 
and carried far by the winds. It is also known that beds of lava 
and of tufa arc laid down upon the bottom of the sea. This 
assemblage of pyrogenic rocks, rich in aluminous silicates, de- 
composes under the chemical action of the water, and gives rise, 
in the same way as do terrestrial volcanic rocks, to argillaceous 
matters, according to reactions which we can always obscr\*c on 
the surface of the globe, and which are too well known to need 
special mention here. 

The detailed microscopic examination of huntireds of sound- 
ings has shown that we can always demonstrate in the argillaceous 
matter the presence of pumice, of lapilli, of silicates, and other 
volcanic minerals in various stages of decomposition. 

As we have shown in another paper, ^ the deposit most widely 
distributed over the bed of modern seas is due to the (iecomposi- 
tion of the products of the internal activity of the globe, and the 
final result of the chemical action of sea water is seen in the 
formation of this argillaceous matter, which is found everywhere 
in deep-sea deposits, sometimes concealed by the abundance of 
siliceous or calcareous organisms, sometimes appearing with its 
own proper characteristics associated with mineral substances, 
some of which allow us to appreciate the extreme slowness of its 
formation, or whose presence corroborates the theory advanced 
to explain its origin. 

In the places where this red clay attains its most typical deve- 
lopment, we may follow, step by step, the transformation of the 
volcanic fragments into argillaceous matter. It may be said to 
be the direct product of the decomposition of the basic rocks, 
represented by volcanic glasses, such ns hyalomclan and tachy- 
lite. This decomposition, in spite of the temperature approxi- 
mating to zero (32® F. ), gives rise, as an ultimate product, to 
clearly crystallised minerals, which may be considered the most 
remarkable products of the chemical action of the sea upon the 
volcanic matters undergoing decomposition. These microscopic 
crystals are zeolites lying free in the deposit, and arc met with 
in greatest abundance in the typical red clay areas of the Central 
Pacific. They are simple, twinned, or spheroidal groups, which 
scarcely exceed half a millimetre in diameter. The crystallo- 
graphic and chemical study of them shows that they must be 
referred to Christianite. It is known how easily the zeolites 
crystallise in the pores of eruptive rocks in process of decomposi- 
tion ; and the crystals of Christianite, which we observe in 
considerable quantities in the clay of the centre of the Pacific, 
have been formed at the expense of the decomposing volcanic 
matters spread out upon the bed of that ocean. 

In connection witn this formation of zeolites, reference may 
be made to a chemical process whose principal seat is the red 
clay areas, and which gives rise to nodules of manganiferous iron. 
This substance is almost universally distributed in oceanic sedi- 
ments, yet it is not so much of the areas of its abundance that 
we intend to speak as to the fact of its occurrence in the red clay, 
because this association tends to show a common relation of 
origin* It is exactly in those regions where there is an accumu- 
la^on of pyroxenic lavas in decomposition, containing silicates 
a baU of msuiganese and iron, such for example as augite, 
"omblende, olivine, magnetite, and basic glasses, that man- 
modules occur in greatest numbers. In the regions where 
the sedimentary action, ^ mechanical and organic, is, as it were, 

» “Ob Connie and Volcanic Dust,** Proe. Roy, Sec, Edin . , x833-84. | 


I suspended, and where, as will appear in the sequel, everything 
shows an extreme slowness of deTO$ition,^m these calm waters 
' favourable to chemical reactions, ferro-mang^iferous^substances 
form concretions around organic and inorganic centres. 

These concentrations of ferric and manganic oxides, mixed 
with atgillaceous materials whose form and dimensions are ex- 
tremely variable, belong generally to the earthy variety or wad, 
but pass sometimes, though rarelpr, into varieties of hydrated 
oxide of manganese with £stinct indications of radially fibrous 
crystallisation. The interpretation to which we arc led, in order 
to explain this formation of manganese nodules, is the same as 
that which is admitted in explanation of the formation of coatings 
of this material on the surface of terrestrial rocks. These salts 
of manganese and iron, dissolved in water by carbonic add, then 
precipitated in the form of carbonate of protoxide of iron and 
manganese, become oxidised, and give • ise in the calm and deep 
oceanic regions to more or less pure fei ' o-manganiferous concre- 
tions. At the same [time it must be admitted that rivers may 
bring to the ocean a contribution of these same substances. 

Among the bodies which, in certain regions where red clay 
predominates, ser\'e as centres for these manganiferous nodules, 
are the remains of Vertebrates. These remains are the hardest 
parts of the skeleton — tympanic bones of whales, beaks of 
Ziphius, teeth of sharks ; and just as the calcareous shells are 
eliminated in the dcj>ths, so all the remains of the larger Verte- 
brates are absent, except the most resistant portions. These 
bones often serve as a centre for the manganese iron concretions, 
being frequently surrounded by layers several centimetres in 
thickness. In the same dredgings m the red clay areas some 
sh.arks’ teeth and Cetacean ear-bones, some of which belong 
to extinct species, are surrounded with thick layers of the man- 
ganese, and others with merely a slight coating. We will make 
use of these facts to establish the conclusions which terminate 
this paper. 

In these red clays there occur in addition the greatest num- 
ber of cosmic metallic spherules, or chondres, the nature and 
characters of which wc have pointed out elsewhere.^ We merely 
indicate their presence here, as wc will support our conclusions 
by a reference to their distribution. 

Reviewing, then, the distribution of oceanic deposits, we may 
summarise thus r — 

(1) The terrigenous deposits, the blue muds, green muds and 
sands, red muds, volcanic muds and sands, coral muds and 
sands, are met with in those regions of the ocean nearest to 
land. W'ith the exception of the volcanic muds and sands, and 
coral muds and sands around oceanic island.s, these deposits are 
found only lying along the borders of continents and continental 
islands, and in inclosed and partially inclosed seas. 

(2) The organic oozes and red clay arc confined to the abysmal 
regions of the ocean basins ; a Pteropocl ooze is met with in 
tropical and subtropical regions in depths less than I $00 fathoms, 
a Globigerina ooze in the same regions between the depths of 
5c» and 2800 fathoms, a Radiolarian ooze in the central portions 
of the Pacific at depths greater than 25 CX 3 fathoms, a Diatom 
ooze in the Southern Ocean south of the latitude of 45° south, 
a red clay anywhe;e within the latitudes of 45® north and south 
at depths greater than 2200 fathoms. 

Conclusions . — All the facts and details enumerated in the fore- 
going pages point to certain conclusions which are of considerable 
geological interest, and which appear to be warranted by the 
present state of «)ur invcstigatif)ns. 

We have said that the debris carried away from the land accu- 
mulates at the bottom of the sea before reaching the abysmal 
regions of the ocean. It is only in exceptional cases that the 
finest terrigenous materials are transported several hundred miles 
from the shores. In place of layers formed of pebbles and clastic 
elements with grains of considerable dimensions, which play so 
large a part in the com]x>sition of emerged lands, the great areas 
of the ocean basins are covered by the microscopic remains of 
pelagic organisms, or by the deposits coming from the alteration 
of volcanic products. ITie distinctive elements that appear m 
the river and coast sediments arc, properly speaking, wanung m 
the great depths far distant from the coasts. To such a degree 
is tms the case that in a great number of soundings, from the 
centre of the Pacific for example, we have not been able to distm- 
guish mineral particles on which the mechanical action of water 
had left its imprint, and quartz is so rare that it may be said to 
be absent. It is sufficient to indicate these facts m order to 
make apparent the profound differences which separate the dc- 

*■ ** 0 n Cosmic and Volcanic Duit," PrOc. Roy. Soc. Sdirn*^ 2683-84. 


134 


NATURE 


\^fune 5, 1884 


posits of the abysmal areas of the ocean basins from the series of 
rocks in the grolo^cal formations. As regards the vast deposits 
of red ^y, with its manganese concretions, its zeolites, cosmic 
dust, and remains of Vertebrates, and the organic oozes which 
are spread out over the bed of the Central Pacific, Atlantic, and 
Indiw Oceans, have they their analogues in the geological series 
of rocks ? If it be proved that in the sedimentary strata the 
pelagic sediments are not represented, it follows that deep and 
extended oceans like those of the present day cannot formerly 
have occupied the areas of the present continents, and as a 
corollary the great lines of the ocean basins and continents must 
have been marked out from the earliest geological ages. We 
thus get a new confirmation of the opinion of the permanence of 
the continental areas. 

But without asserting in a positive manner that the terrestrial 
areas and the areas covered by the waters of the great ocean 
basins have had their main lines marked out since the commence*- 
ment of geological history, it is, nevertheless, a fact, proved by 
the evidence derived from a study of the pelagic se<limcnts, that 
these areas have a great antiquity. The accumulation of sharks’ 
teeth, of the ear-bones of Cetaceans, of manganese concretions, 
of zeolites, of volcanic material in an advanced state of decom- 
position, and of cosmic dust, at points far removed from the 
continents, tend to prove this. There is no reason for supposing 
that the parts of the ocean where these Vertebrate remains are 
found are more frequented by sharks or Cetaceans than other 
regions where they are never or only rarely dredged from the 
deposits at the bcHtom. When we remember also that these 
ear-bones, teeth of sharks, and volcanic fragments, are some- 
times incrusted with two centimetres of manganese oxide, while 
others have a mere coating, and that some of the bones and 
teeth belong to extinct sjiecies, wc may conclude with great cer- 
tainty that the clays of these oceanic basins have accumulated 
with extreme slowness. It is indeed almost l)eyond que.stion 
that the red clay regions of the Central Pacific contain accumu- 
lations belonging to geological ages difTerent from our own. 
The ^at antiquity of these formations is likewise confirmed in 
a striking manner by the presence of cosmic fragments, the 
nature of which wc have described (“ On Cosmic and Volcanic 
Dust,” Proc» Roy. Soc. Edin.), In order to account for the 
accumulation of all the substances in such relatively great abun- 
dance in the areas where they were dredged, it is necessary to 
suppose the oceanic basins to liave remained the same for a vast 
period of time. 

The sharks’ teeth, car-bones, manganese nodules, altered 
volcanic fragments, zeolites, and cosmic dust are met with in 
greatest abundance in the red clays of the Central i’acific, .at 
that point on the earth’s surface farthest removed from cemti- 
nental land. They are less abundant in the Radiolarian ooze, 
arc rare in the Globigcrina, Diatom, and I’torojKul oozes, and 
they have been dredged only in a few instances in the Icrrigenous 
deposits close to the shore. 'Ibese substances are ])rescnt in all 
the deposits, but owing to the abundance of other matters in 
the more rapidly forming clei)osils their presence is masked, and 
the chance of dredging them is reduced. We may then regard 
the greater or less abundance of these materials, which are so 
characteristic of a true red clay, as being a measure of the rela- 
tive rate of accumulation of the marine sediments in which they 
lie. The terrigenous dej>o«its accumulate most rapidly, then 
follow in order Pteropod ooze, Globigerina ooze, Diatom ooze, 
Radiolarian ooze, and, slowest of all, red clay. 

From the data now advanced, it appears j)ossiblc to deduce 
other conclusions important from a geological point of view. In 
the deposits due essentially to the action of the ocean, wc arc at 
once struck by the great variety of sediments which may accu- 
mulate in regions where the external conditions are almost 
identical. Again, marine faunas and floras, at least those of the 
surfkce, differ ^eatly, both with respect to species and to relative 
abundance of individuals, in different regions of the ocean ; and 
as their remains determine the character of the deposit in many 
instances, it is Intimate to conclude that the occurrence of 
organisms of a diffirent nature in several beds is not an argu- 
ment against the synchronism of the layers which contain them. 

The small extent occupied by littoral formations, especially 
those of an arenaceous nature, shown by our investigations, and 
the relatively slow rate at which sucli deposits are formed along 
a stable coast, are matters of importance. 

In the present state of things there does not appear to be any- 
thing to account for the enormous thickness of the clastic sedi- 
ments making up certain geological formations, unless we 


consider the exceptional cases of erosion which are brought into 
pl^ when a coast is imdergoing constant elevation or subsidence. 

Great movements of the land are doubtless necessary for the 
formation of thick beds of transported matter like sandstones and 
conglomerates. 

In this connection may be noted the fact that in certain regions 
of the deep sea no appreciable formation is now taking | 3 ajce. 
Hence the absence, in the sedimentary series, of a layer repre- 
senting a definite horizon must not always be intexpreted as 
proof either of the emergence of the bottom of the sea during the 
corresponding period, or of an ulterior erosion. Arenaceous 
formations of great thickness require seas of no great extent and 
coasts subject to frequent oscillations, which permit the shores to 
advance and retire. Along these, through all periods of the 
earth’s history, the great marine sedimentary phenomena have 
taken place. 

I'he continental geological formations, when compared with 
marine dci)osits of modern seas and oceans, present no analogues 
to the red clays, Radiolarian, Globigerina, Pterop^, and Diatom 
oozes. On the other hand, the terrigenous deposits of our lakes, 
shallow seas, inclosed seas, and the shores of the continents, 
reveal the equivalents of our chalks, greensands, sandstones, con- 
glomerates, shales, marls, and other sedimentary formations. 
Such formations as certain Tertiary deposits of Italy, Radiolarian 
earth from Barbados, and portions of the Chalk where p>ela^c 
conditions are indicated, must be regarded as having been laid 
down rather along the border of a continent than in a true 
oceanic area. On the other hand, the argillaceous and calcareous 
rocks recently discovered by Dr. Guppy in the upraised coral 
islands in the Solomon Group are nearly identical with the 
Pteropod and Globigerina oozes of the Pacific. 

Regions situated similarly to inclosed and shallow seas and the 
borders of the present continents appear to have been, through- 
out all geological ages, the theatre of the greatest and most 
remarkable changes ; in short, all, or nearly all, the sedimentary 
rocks of the continents would seem to have been built up in 
areas like those now occupied by the terrigenous deposits, which 
we may designate “ the transitional or critical ar^a of the earth* s 
surJaceP I'his area occupies we estimate, about two-eighths of 
the earth’s surface, while the continental and abysmal areas 
occupy each about three-eighths. 

Dining each era of the carlli’s history the borders of some 
lands have sunk beneath the sea and been covered by marine 
sediments, while in other parts the terrigenous deposits have 
been elevated into dry land, and have carried with them a record 
of the organisms which flourished in the sea of the time. In this 
transitional area there has been throughout a continuity of geo- 
logical and biological phenomena. 

From these considerations it will be evident that the character 
of a de}x»sit is determined much more by distance from the 
shore of a continent than by actual depth ; and the same would 
appear to he the case with resj^ct to the fauna spread over the 
floor of the present oceans. Dredgings near the shores of con- 
tinents, in depths of 1 000, 2000, or 3000 fathoms, are more pro- 
ductive both in specie^ and individuals than dredgings at similar 
depths several hundred miles seawards. Again, among the few 
species dredged in the abysmal areas furthest removed from land, 
the majority show archaic characters, or belong to groups which 
have a wide distribution in time as well as over the floor of the 
present oceans, Such are the Hcxaetinellida, Brachiopoda, 
Stalked Crinoids and other Echiiiodenns, &c. 

As already mentioned, the transitional area is that which now 
shows the greatest variety in respect to biological and physical 
conditions, and in })ast time it has been subject to the most 
frequent and the greatest amount of change. The animals now 
living in this area may be regarded as the greatly modified 
descendants of those which have lived in similar regions in past 
geological ages, and some of whose ancestors have been pre- 
served in the sedimentary rocks as fossils. On the other hand, 
many of the animals dredged in the abysmal regions are most 
probably also the descendants of animals^ which lived m the 
shallower waters of former geological periods, but descended 
into deep water to escape the severe stru gg le for existence which 
must always have obtained in those d5>ths affected by light, 
heat, motion, and other conditions. Having found existence 
possible in the less favourable and deeper water, they may be 
regarded as having slowly spread themselves over the floor of the 
ocean, but without undergoing great modifications, owing to 
^e extreme uniformity of the conditions and the absence of com- 
petition. Or we may suppose that, in the depressions which 
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have taken place near coasts, some species have been gradually 
carried down to deep water, have accommodated themselves to 
the new conditions, and have gradually migrated to the regions 
far from land. A few species may thus have migrated to the 
deep sea during each geological period. In this way the origin 
and distribution of the deep-sea fauna in the present oceans may 
in some measure be explained. In like manner, the pelagic 
fauna and flora of the ocean is most probably derived originally 
from the shore and shallow water. During each period of the 
earth’s history a few animals and plants have been carried to 
sea, and have ultimately adopted a pelagic mode of life. 

Without insisting strongly on the correctness of some of these 
deductions and conclusions, we present them for the considera- 
tion of naturalists and geolo^sts, as the result of a long, careful, 
but as yet incomplete, mvestigation. 


THE FIXED STARS ^ 

'^HERE is no science which has so long and so continuously 
^ occupied the thoughtful minds of successive generations of 
men as has astronomy ; and of its various branches there is one 
which has for all ages possessed a special fascination, viz. that of 
sidereal astronomy. 

There has ever been a desire to burst aside the constraints 
imposed upon our research by the distances of space, to pass 
froth the study of the planets of our solar system to that of the 
suns and galaxies that surround us, to determine the position and 
relative importance of our own system in the scheme of the uni- 
verse and the whence we have come and the whither we are 
drifting through the realms of space. 

Questions without number crowd upon the mind. The galaxy 
or Milky Way — what is it ? Is our sun one of its members ? 
What is the shape of that galaxy ? What are its dimensions ? 
What is the position of our sun in it ? 

The star-clusters — what are they, these wondrous aggregations 
where hundreds and even thousands of suns may be seen in the 
limited field of view of a powerful telescope ? Are these clusters 
galaxies? Have these suns real dimensions comparable with 
those of our sun, and is it distance alone that renders their light 
and dimension so insignificant to the naked eye ? Or are the 
real dimensions of the clusters small as compared with our 
galaxy ? Are their component suns but the fragments of some 
great sun that has been shattered by forces unknown to us, or 
have they originated from chaotic mailer, which, instead of 
forming one great whirlpool and condensing by vortex action 
into one great sun, has been disturbed into numerous minor 
vortices, and so become rolled up into numerous small suns ? 

The nebulse — what are they ? Are they too condensing into 
clusters or stars, or will their ghost-1 ike forms remain for ever 
unchanged amongst the stars ? or do they play some part in the 
scheme of nature of which we have as yet no conception ? 

These and many others are the questions which press on the 
ardent mind that contemplates the subject ; and there arises the 
intense desire to answer such questions, and where facts are 
wanting to supply facts by fancy. The history of deep and pro- 
found thought in some of these subjects goes back through 2000 
years, but the history of real progress is but as of yesterday. The 
foundation of sidereal astronomy may be said to have begun with 
the art of accurate observation. Bradley’s meridian observations 
at Greenwich about 1 750, his previous discovery of the aberration 
of light in 1727, and HerschePs discovery of the binary nature of 
double stars, his surveys of the heavens, and his catalogues of 
double stars — these are solid facts, facts that have contributed 
more to the advancement of sidereal astronomy than all the 
speculations of preceding centuries. They point to us the lesson 
that *'art is long| and life is short,” that human knowledge, in 
the slow developing phenomena of sidereal astronomy, must be 
content to process by the accumulating labours of successive 
generations of men, that progress will be measured for genera- 
tions yet to come more by the amount of honest, well-directed 
and systematically-discussed observation than by the most brilliant 
speculation, and that in observation concentrated systematic 
effort on a special thouehtfully-selected problem will be of more 
avail than the most brilliant but disconnected work. 

1 hope that no one present thinks from what I have said that 
I undervalue the imaginative fervid mind that longs for the truth, 
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and whose fancy delights to speculate on these great subjects. 
On the contrary, 1 think and I believe that without that fervid 
mind, without that longing for the truth, no man is fitted for iht 
work required of him in such a field — for it is such a mind and 
such desires that alone can sweeten the long watches of the night, 
and transform such work from drudgery into a noble labour 
of love. 

It is for like reasons that I ask you to leave with me the 
captivating realms of fancy this evening, and to enter the more 
substantial realms of fact. And if at any time I should become 
too technical or dry I beg that you too will remember the noble 
problems for the solution of which such dry work is undertaken. 

We suppose ourselves then face to face with all the problem! 
of sidereu astronomy to which I have hastily referred — the 
human mind is lost in speculation, and we are anxious to establish 
a solid groundwork of fact. 

Now what in such circumstances would be the instinct of the 
scientific mind ? 

The answer is unquestionable — ^viz. to measure — and no sooner 
were astronomical instruments made of reasonable exactness than 
astronomers did begin to measure, and to ask, are the distances 
of the fixed stars measurable ? 

I should like to have given a short histoiy of the early attempts 
of astronomers to measure the distance of a fixed star. 1 had 
indeed prepared such an account, but I remembered that there 
is in this theatre a relentless dock that has curbed the exuberant 
verbosity of many a lecturer before me, and I found that if the 
real subject-matter of this evening’s lecture were to be reached 
and dealt with before 10 o’clock, 1 must pass over this earlier 
history, instructive and interesting though it is, and come at once 
to the time when the long baffled labours of astronomers began 
to be crowned with success. 

Perhaps 1 cannot summarise it better than in the words of Sir 
John llerschel. In one of his presidential addresses he says s— 
“ The distance of every indiviclual body in the universe from us 
is necessarily admitted to be finite. But though the distance of 
each particular star be not in strictness infinite, it is yet a real 
and immense accession to our knowledge to have measured it in . 
any one case. To accomplish this has been the object of every: 
astronomer’s highest aspirations ever since sidered astronomy 
acquired anv degree of precision. But hitherto it has been an . 
object which, like the fleeting fires that dazzle and mislead the 
benighted wanderer, has seemed to suffer the semblance of an 
approach only to elude his seizure when apparently just within 
his grasp, continually hovering just l)eyond the limits of his dis- 
tinct apprehension, and so leading him on in hopeless, endless, 
and exhausting pursuit.” 

Those who have read the histoiy of exact astronomy from the 
days of Flamsteed — i,c. from 1689 — down to 1832, will under- 
stand how exactly these words of Sir John Hcrschel describe the 
jiosition of the problem. 

But these laborious pursuits, like all honest researches in quest 
of truth, were not without reward, even though the immediate 
object in view was not attained. Bradley was rewarded by his 
great discovciy of aberration, and .Sir William llerschel by the 
greatest of his great discoveries, the binary nature of double 
stars, when engaged in vain attempts to measure the distance of 
a fixc<l star. Time forbids that I should tell more of this in- 
structive story — for the story of failure is often fully as instructive 
as that of success — and I must begin the history of our problem 
between 1832 and 1S42, when success was first attained. 

But before I begin it will save both time and circumlocution 
if I define a word that we must frequently use — viz. the word 
parallax. 

Here on the table is a large ball representing the sun, and 
here, travelling on a circular railway round the larger ball, is a 
smaller ball which we shall suppose to represent the earth. The 
larger ball is suspended from the ceiling by a white string, the small 
ball is suspended from the same point by a red string. At the far 
end of the white string you can suppose a star whose true direc- 
tion is represented by this white string, and whose apparem 
direction as looked at from the earth is represented by the red 
string. Now if the star is within a measurable distance, the 
red string which indicates the .star’s apparent direction ^ seen 
from the earth will always be displaced inwards towards the sun. 
This displacement is called “parallax. It may be denned as 
the change in the apparent place of a star produced by viewing 
it from a point other than that of reference. Our point of refer- 
ence for stars is the sun, and as we view the stars now from one 
side of the sun, and six months afterwards from a point on the 
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opposite ride of the sun — that is, from two points 186 millions 
of miles apart — ^we might expect to find a considerable change 
in their apparent places. 

But previous to 1832 astronomers could not discover with any 
certidnty that such cfianges were sensible — that, in other words, 
the red and the white strings met at a point so distant that, as 
far as they were able to measure, the two strings were practically 
paralld--or, putting it another way, the stars were so distant 
that the diameter of the earth’s orbit viewed from the nearest 
star subtended a smaller angle than their instruments could 
measure. Bradley felt sure that if the star 7 Draconis were so 
near that its parallax amounted to of arc he would have 
detected it — that is, if the earth’s orbit viewed frona y Draconis 
measured 2^* in diameter, that is, if it looked as big as a globe 
one foot in diameter would look if viewed at forty miles distant, 
he would have detected it. But the real distances of the stars 
were greater than that. 

The time at last arrived when the two great masters of 
modem practical astronomy, Bessel and Struve, were preparing 
elaborate experiment and study for the researches which led 
to ultimate success. After vain attempts to obtain conclusive 
results by endeavours to determine the apparent changes in the 
absolute direction of a star at different seasons of the year, both 
astronomers had recourse to a method which, originally proposed 
by Galileo in 1632, was carried out first on a large scrie by Sir 
William Herschel. I shall refer in the first ]^ace to the re- 
searches of the great Russian astronomer Struve. 

Astronomers had sufficiently demonstrated that the distances 
of the stars were very great, and it was reasonable to argue that 
as a rule the brighter stars would be those nearest to us. If, 
therefore, two stars are apparently near each other — ^the one 
bright, the other faint — the ctiances are that in reality they are far 
ap^, though accidentally nearly in a line. 



Fig. t. 


If two such stars are represented by s J in Diagram I., they 
wo^d appear near each other viewed from one side of the earth^s 
orbit at A, but not so near each other viewed from B, the opposite 
side of the earth’s orbit, the red lines obviously indicating the 
apparent angle between the stars when they are viewed from 
A, and the black lines the apparent angle when they are viewed 
from B. Struve selected for the star s the bright star Vega 
(a Lyrse). From its brilliancy he considered it probably one of 
our nearest neighbours amongst the stars, and a faint star ap- 
parently near it seemed to afford a suitable representative of the 
really distant star j. Struve was careful to ascertain that this 
comparison star was not physically connected with a Lyroc, and 
he was able to prove this from the fact that whilst a Lyrae has a 
small annual motion relative to all neighbouring stars, this 
motion is not shared by the faint comparison star. Struve was 
provided with a telescope driven by clockwork to follow the 
diurnal motion of a star, and thus the hands of the observer 
were free to make the necessary measures. I'hese were accom- 
plished by an instrument such as 1 hold in my hands applied to 
the telescope. This micrometer contains two parallel spider 
webs each attached to a slide, one slide being moved by one 
smw, the other by the other screw. The screws are provided 
with drum-heads divided into 100 parts. One web was placed 
on. the image of a Lyrse, the other upon that of the faint com- 
parison star, and the angle between the stars was thus read off 
m terms of the number of revolutions and decimals of a revolution 
of the screws. A number of such observations was made on 
each night, and the result for each night depended on the mean 
of the numerous observations made each night. 

By observations on ninety-six nights between November 1835 
and August 1838, he showed that the distance between a Lyrse 
and the faint comparison star changed systematically with a 
regular annual period, and that the maxima and minima of those 
distances corresponded with the times of the year at which these 


maxima and minima should occur if the brighter star were really 
much nearer than the fainter one. 

Assuming that the fainter star is at a practically immeasurable 
distance, Struve showed that a Lyrmhad a parallax that amounted 
to about a quarter of a second of arc, which is equivalent to the 
statement that a globe whose diameter is equal to that of the 
earth’s orbit — that is, to 186, 000, OCX) of miles — ^would at the 
distance of a Lyras present an £mparent diameter of half a 
second of arc. If you wish to reanse this angle, place a globe 
one foot in diameter at a distance of eighty nSles, or look at a 
coin half the diameter of a silver threepenny piece at a distance 
of one mile from the eye, and try to measure it. 

The great German astronomer, Bessel, was simultaneously 
eng^ed in like work at Konigsberg* He selected as the object 
of his researches a veiy remarkable double star — 61 CygnL 

This star had already been the subject of similar researches on 
his part with much inferior means. He now attacked the 
roblem with the splendid heliometer which had been made for 
im by Frauenhofer for the purpose. The principle of this 
instrument I shall presently explain. His reasons for choosing 
61 Cymi were that the two components of this star, though not 
remarkable for brightness — they are just visible to the naked eye 
—yet have this peculiarity, that they have a remarkably large 
proper motion, the largest then known, though now surpassed 
by that of two other stars which I shall afterwards mention. 
Iney have an apparent angular motion relative to other stars of 
more than five seconds of arc per annum. 

Struve had aigued that if the stars were on the average of 
similar brightness, those stars which were brightest would 
probably be those nearest to us, and Bessel, in Tike maimer, 
argued that if the absolute motions of the stars were similar on 
the average, those motions which appeared the largest belonged 
to stars which on the average were nearest to us — -just as the 
motion of a snail could be easily watched at the distance of two 
or three feet from the eye, but could not be detected except 
after a long interval, if the animal were a good many yards 
distant. 

Bessel em])loyed two faint comparison stars at right angles to 
each other with respect to 61 Cygni, and he made two separate 
series of observations, the first extending from August 1837 to 
October 1838, the second from October 1838 to March 1840. 

Both series confirm each other, and the results deduced sepa- 
rately from the measures of the two comparison stars also agree 
withm very narrow limits. From all the observations com- 
bined Bessel found the parallax of 6 1 Cygni to be 35/ 100 of a 
second — a quantity which has been shown by the modem re- 
searches of Prof. Auwers and Dr, Ball to be more nearly half a 
second of arc. Thus at 61 Cygni the diameter of the earth’s 
orbit round the sun would appear of the same size as a globe a 
foot in diameter viewed at forty miles distance, or of a silver 
threepenny piece a mile off. But whilst these great masters of 
astronomy — Struve and Bessel — ^had been exhausting the re- 
sources of their skill in observation, and that -of the astronomical 
workshops of Europe in supplying them with the most refined 
instruments, a quiet and earnest man had been at work at the 
Cape of Good Hope, and, without knowing it at the time, had 
f/tade the first observations which afforded strong pre- 
sumptive evidence of the existence of the parallax of any fixed 
star. 

Henderson occupied the post of Her Majesty’s Astronomer at 
the Cape of Good ll^e in 1832 and 1833, and during his brief 
and brilliant tenure of office there he made, amongst many others, 
a fine series of meridian observations of o Centauri — a bright and 
otherwise remarkable double star. When, after his return to 
England, Henderson reduced these observations, and compared 
them with the earlier obser\*ations of other astronomers, he found 
that a Centauri had a large proper motion ; he was thmfore led 
to examine and see whether his observations gave any indication 
of an annual parallax. He found that they did so, and not of 
a small parallax but of one amounting to nearly a second of arc. 
But it was not till this was confirmed, not only by the observa- 
tions with the mural circle but by those of the transit instrument 
also, not only by his own observations but by those of Lieut. 
Meadows, his assistant, that Henderson ventured to publish his 
remarkable result. 

In the year 1842 it was felt by the astronomical world at laige 
that the problem which hitherto had baffled astronomers had 
begun to yield, that some approximation to the truth had at last 
been arrived at with regard to the distance of a fixed star, 
and it was fit and proper that the Royal Astronomical Society 
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of London should acknowledge the labours of him who had most 
efiectualljr contributed to this end. 

Hendeiaon’s results seemed sufficiently convincing, but they 
depended upon determinations of the absolute place of a Cen> 
tauri. The eameriences of the skilful astronomer Brinkley at 
Dublin were still fresh in the minds of astronomers. He had 
arrived by similar though less ^rfect means at results like those 
of Henderson ; but his results nad been proved to be fallacious, 
though the causes of their being so still remain somewhat inex- 
plicable. In the case of Struve’s observations the weight of evi- 
dence which he produced and the excellence of his method were 
admitted, but men were not prepared by experience for accept- 
ing as accurate the minute changes of angle which Struve had 
to measure — nor, I am bound to admit, was the proof afforded 
by Struve’s series of observations so entirely convincing as that 
afforded by the series of Bessel. Therefore to Bessel the well- 
earned medal was riven, but the labours of Struve and Henderson 
received high and honourable mention. I quote from the speech 
of Sir John Herschel in awarding that medal. He says of 
Henderson’s researches on a Centauri : — 

“ Should a different eye and a different circle continue to give 
the same result, we must of course acquiesce in the conclusion ; 
and the distinct and entire merit of the yfrs/ discovery of the 
parallax of a Axed star will rest indisputably with Mr. Henderson. 
At present, however, we should not be justified in anticipating a 
decUion which time alone can stamp with the seal of absolute 
authority.” 

So much for Sir John Herschel’s officially exjiressed opinion. 
I can state now, and as Henderson’s successor I do so witn pride 
and pleasure, that a different eye (that of his able and sympa- 
thetic successor, Sir Thomas Maclear) fully confirmed Hender- 
son’s result with another circle ; and further, that Henderson’s 
result has been still further confirmed by additional researches of 
which I shall presently speak. 

I must now pass over briefly the history of succeeding 
researches, and indeed it has been so admirably and so recently 
told within these walls by Dr. Ball that it is quite unnecessary I 
should enter upon it in detail. The most reliable values arrived 
at for the parallaxes of the stars of the northern hemisphere are 
given in the following table, and to these results I shall after- 
wards refer ; — 

Table I . — Parallaxes of Stars which have been determined in 
the Northern Heavens with considerable A ccuracy 



Maj|:nitude 

Proper motion 

Parallax 

61 Cygni 

Lalande 21185 

6 

7 \ 

5*4 

475 

0*50 

0*50 

a Tauri 

X 

o’i9 

0*52 

^ Groombridge 
Lalande 21258 

8 

2 ‘81 

0*29 

8i 

4'40 

0*26 

O.Mg. 17415 

9 

1-27 

0*25 

O’ Dracoms ... 


1-87 

0*25 

a Lyrse 

X 

0-31 

0*20 

p Ophiuchi ... 

4J 

I’O 

0*17 

a Bootis 

I 

2*43 

0T3 ? 

Groombridge 1830 

7 

7*05 

0*09 

Bradley 3077 

6 

2*09 

0*07 

85 Pegasi 

6 

1-38 

0-05 


The recent researches referred to in the title of this evening’s 
lecture are some investigations which, in conjunction with a 
young American friend. Dr. Elkin, who was my guest for two 
years, I have recently carried out at the Cape of 6ood Hope. 

The instrument employed was a heliometer — my own property 
— the good qualities of which I had previously tested at Mau- 
ritius in 1874 and at the Island of Ascension in 1877. 

Now what is a heliometer? It is a telescope of which the 

object-glass is divided thus and the two segments so formed 
can be moved with respect to each other, thus and 

Here is a model which has been constructed to illustrate the 
pni^ple of the instrument. You see that when the two segments 
^|!S,^rought into what we may call their natural position, thus 

a heliometer differs in no way from an ordinary tele- 
scope — ^its divided lens produces a single image of a point of 


light, as will be evident from the image of the single artificial 
d^k now on the screen. In optical language, the optical centres 
of the two segments are in coincidence, and so the images pro* 
duced by ea^ segment of the lens are in coincidence. But now, 
if the segments are separated, either segment produces a separate 
image of the artificial star, and the separation of the images is 
proportional to the separation of the segments. 

Now, to illustrate how this instrument is used in observation, 
let there be two artificial stars — a and b. When the optical 
centres of the segments are in coincidence, we have on the screen 
—or in the field of view of the telescope— the images of these 
two stars. By separating the optical centres of the segments thus 


we obtain double images of each of the stars a and A Now 

if we turn the direction of the line of motion of the divided^ seg- 
ments parallel to the direction of the stars a and b, and if we 
separate the lenses sufficiently we can make one of the images of 
the star a coincide with one of the images of star b. Similarly 
if we cross the segments we can bring the second image of star b 
into coincidence with the second image of star a, and if we have 
finely divided scales attached to the slides by which the seg- 
ments are separated we can read off, in terms of these scales, the 
amount of this separation, and this separation is obviously twice 
the angle between the stars a A 

There is now upon the screen a photograph from a drawing 
illustrating the arrangements by which the segments of my helio- 
meter are moved, and showing the scales by which the amount 
of the movement is measured ; and these scales are read off by 
a powerful microscope from the eye end of the telescope, as in 
the photograph of the instrument now on the screen. 

There is now on the screen a photograph of a drawing of the 
most perfect heliometer in the world, recently made by Messrs. 
Repsold of Hamburg for the Observatory of Vale College, 
New Haven, U.S. That instrument is now under the charge of 


my young friend. Dr. Elkin, of whom 1 have already spoken. 
If then we wish to observe the angle between two stars, it is 
only necessary to separate the segments of the object-glass by 
the required amount, to rotate the tube till the line of section of 
the object-glass is in the line joining the stars, to direct the axis 
of the telescope to a point in the heavens midway between the 
two stars under observation, and then we shall find in the field 
of view the two stars the angle between which we wish to 
measure. Then by slow and delicate changes in the distance of 
the optical centres of the segments, whilst the images of the 
stars are made to pass and repass through each other — thus — we 
are aUc to exactly adjust the angular distance of the segments to 
correspond truly with angular distance of the stars. 


(To be continued.) 


UI^IVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. — The Museums and Lecture- Rooms Syndicate 
have recommended the immediate erection of a new lecture- 
room for physiology, with large additions to the rooms for 
practical physiology and to the work-rooms adjoining the Com- 
parative Anatomy Museum, at an estimated cost of 75^* 
These are to be carried along Com Exchange Street. A work- 
room for the large class of Elementary Biology is also recom- 
mended to be built as an additional story above the Museum of 
Mineralogy, at a cost of about 2500/. It is also recommended 
that 1000/. be laid out in the purchase of microscopes. 

The Board of Biology and Geology have morified their report 
respecting demonstrators and lecturers in Animal Moi phology, 
on learning that the General Board of Studies cannot support 
their former proposals owing to the financial state of the Uni- 
versity. They now ask for a lecturer on Vertebrates at 100/, 
and one on Invertebrates at $0/., together with a demonstritor 
at 150/., to be appointed by the Senior Lecturer in Animal 
Morphology. , , ^ 

The Rev. J. Venn, of Gonville and Caius College, has^ been 
approved for the degree of D. Sc. 

SOCIETIES AND ACADEMIES 

London 

Royal Society, May 15,— Some Experiments on Metallic 
Reflection. No. V. On the Amount of Light Reflected by 
Metallic Surfaces. III.” By Sir John Conroy, Bart,, M.A. 
Communicated by Prof. G. G. Stokes, Sec.R.S. 
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On Silvered Glass Mirrors , — The first set of photometric de- 
terminations were made with a silver film deposited on a fiat 
and well-polished glass plate 76*5 mm. long and 51 mm. wide. 

The flass plate was weighed before and after being coated 
with silver, and the weight of the film was found to be 
0*0035 pm. ; assuming the density of the silver to be 10*62, 
that being the value for silver finely divided by precipitation 
given in “Watts’s Dictionary,” vol. v. p. 277, the thick- 
ness of the film calculated from the area and weight was 
0*00008447 mm. 

The film appeared opaque by ordinary daylight, but when 
examined with sunlight was seen to be slightly transparent and 
of a deep blue colour. 

The photometrical determinations were made in exactly 
the same way as those with the speculum metal and steel 
mirrors {Proc, Roy, Soc, vol. xxxvi. p. 187), and the observa- 
tions were about as concordant as those contained in the Tables 
I. and II. of the pa|^r giving an account of the experiments. 

Two complete series of observations were made with light 
polarised in, and per^ndicularly to, the plane of incidence, and 
the results are given in Tables 1. and II. 

The angles of incidence are given in the first column, the per- 
centage amount of light reflected in the second and tliird, the 
means of the two sets of observations in the fourth, and the 
amount of light which ought to have been reflected according 
to Cauchy’s formula: in the fifth. 

Table I . — Silver Filmi with Light Polarised in the Plane of 
Incidence 

ObBcrvcd 

Calculated 

incioence ' 


30 

9674 

98 '39 

97-56 

96*66 

.40 

97-06 

97 ‘I 3 

97-09 

97*01 

50 

98 '35 

99-67 

99-01 

97 ’45 

fio 

97-06 

98*40 

97-73 

98*02 

^5 

100*0 

99*04 

99-52 

98*29 

70 

99*02 

98-41 

98-71 

98*61 

75 

99*02 

9905 

99-03 

98-94 


Table II . — Silver Film, with Light Polarised Perpendicularly 
to the Plane of Incidence 

Obiierved 

teeil^ Calculated 

C I Mean 


For light polarised peiq^endicularly to the plane there is con- 
iiderable dinerence between the two sets of numbers, the calcu- 
lated values being considerably the highest. 

As has already t>een stated, the silver film was, to some extent 
at least, transparent, and it was found that when a Nicol was 
held between the eye and the silvered glass, and sunlight was 
incident obliquely upon the film, the bi^htness and colour of 
*.he transmitted light varied with the position of the Nicol ; the 
mage of the sun being brightest when the short diagonal of the 
Nicol was in the plane of incidence, and darkest and of a deep 
blue colour when the long diagonal was in that plane. Hence 
:t would appear that at oblique incidences light which is polar- 
ised perpendicularly to the plane of incidence penetrates to a 
greater depth in the film than that polarised in the plane — a 
result that is in accordance with the conclusion drawn from the 
experiments with silver films already referred to, and one that 
may account for the difference in the observed and calculated 
intensities of light ])olarise(l perpendicularly to the plane of 
incidence reflected by the silver film. 

In order to ascertain whether the difference between the ob- 
served and calculated results was really due to this cause or not, 
a thicker film was prepared by depositing a second coating of 
silver on a freshly-prepared film. 

The same glass plate was used ; the silver weighed 0*0072 
grm., and its thickness was therefore 0*0001737 mm., or as 
nearly as possible double that of the single film. 

The thick film was not absolutely opaque, as the disk of the 
sun on a clear day could just be seen through it, but it trans- 
mitted much less light than the film previously used. 

Tables IV. and V. give the results of two series of observa- 
tions made with it, and also the theoretical amount of light 
which should have been reflected, calculated from the values 
of the principal incidence and principal azimuth given in 
Table VI. 

Table VI Double Silver Film, with Li^t Polarised in the 
Plane of Incidence 


Observed 


Angle of 
incidence 



Mean 

Caicuiated 

30 

97-24 

97*39 

97 - 3 > 

97-04 

40 

98-27 

98*87 


97-35 

50 

98-62 

lorio 

99 ’86 

97-74 

60 

98-97 

99*62 

99*29 

98-22 

65 

100*0 

99*25 

99*62 

98-45 

70 

100*0 

100*0 

100*0 

98-79 

75 

99*31 

99*62 

99*44 

99-06 


30 

89-25 

86*30 


87-77 

95*74 

40 

90-69 

87*02 


88-85 

95*30 

50 

89-31 

87*09 


88-20 

94*66 

60 

85-10 

86*41 


85-75 

93*75 

65 

86-09 

85*0 


85-54 

93*22 

70 

86-33 

86*50 

83-85 

85-56 

92*73 

75 

83-91 

87*55 

86-17 

85-88 

92*50 


The principal incidences and the principal azimuths were de- 
termined, and the means of two sets of eight observations each 
are given in Table III. 

The values of the principal azimuths are higher than any ob- 
tained before in the course of these experiments, whilst those of 
the principal incidences are nearly the same as those obtained 
with the silver plate polished with rouge {^Proc, Roy, Soc, vol. 
xxxi. p. 493)» considerably in excess of the determinations 
previously made with silver films. 

Table III, 

Principal incidence Principal azimuth 

75 3 ^ 44 07 

75 36 43 40 

Mean ... 75 37 43 53 

The calculated^ and observed values for the light polarised in 
the plane of incidence agree veiy fairly, the c^culated values 
being slightly the lowest. 


Table V . — Double Silver Film, with Light Polarised Perpen 
dicularly to the Plane of Incidence 


Angle of 
incidem 


Observed 


Mean 


Calculated 


30 

98-77 

100-60 

100*40 

99*92 

96*21 

40 

97-60 

^r^o 

97*55 

95*82 

50 

98*20 

96*28 

97*24 

95*24 

60 

97*62 

95*67 

96*64 

94*43 

65 

95*88 

95*68 

95*78 

93*94 

70 

94*20 

93*11 

93-66 

93*48 

75 

94*03 

93*77 

93-90 

93*26 


Table VI. 

Principal incidence Principal aximuth 

7 S 50 43 S* 

75 45 44 07 

Mean ... 75 47 44 

The values of the principal incidence and azimuth aie slightly 

higher than those obtained with the thinner film, and therefore 
the percents amount of light which, according to theory, 
should ^ rented by the silver, is also higher. 
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The tables show that both for light polarised in and perpen- 
dicularly to the plane of incidence the observed intensity exceeds 
the calculated intensity, in the former case by about 1, and in 
the latter by about 2 per cent., except at incidences of 30® with 
light polarised in the plane, and 70 and 75® for light polarised 
perpendicularly to the plane, for which angles the observed and 
calculated intensities agree closely. 

These results appear to confirm the general conclusion arrived 
at in the former paper, that, although the received formulse for 
metallic reflection are approximately correct, they arc not a com- 
plete expression of the facts of the case. 

Zoological Society, May 20.— Sir Joseph Favrer, F.K.S. 
vice-president, in the chair. — Mr. W. T. Blanford, F.R.S., 
exhibited and made remarks on a series of horns of the ^ ild 
Sheep of the Pamir, Ovis poHi, Blyth, which had been obtained 
by the Hon, Charles A. Ellis, F.Z.S., from the Pamir district 
during his recent journey to Yarkand.— Mr. R. Bowdler Sharpe 
exhibited and made remarks on a second specimen of the new 
European Nuthatch \Sitta whiteheadi) recently discovered by 
Mr. whitehead in Corsica. — Dr. J. G. G arson exhibited and 
made remarks upon a specimen of Lithodes waia^ the Northern 
Stone-Crab. — Mr. Frank E. Beddard, F.Z..S., read the first of 
a series of papers on the Isopoda collected during the voyage of 
H.M.S. Challenger. The present communication treated of the 
genus ^rolis^ sixteen species of which were represented in the 
Specimens obtained during the expedition. Of these nine were 
described as new. The author also gave a short account of the 
geographical distribution of the genus, and pointed out some of 
its peculiar structural points. — Mr. Gwyn Jeffreys, F.R.S., read 
the eighth part of his papers on the Molhisca of the Lightning 
and Porcupine Expeditions. It included the families Aelidac, 
PjTamidelfidac, ana Eulimida?, with seventy-five species. Two 
genera and twenty-three species were descrilicd by the author as 
new to science. — Prof. Jeffrey Bell read the fourth of his series 
of papers on the Holothurians. The present communication 
gave an account of the structural characters of the Cotton- Spinner 
KHolothuria nigra\ and especially of its Cuvierian organs. — Mr. 
F. Day read a paper on races and hybrids among the .Salmonidjc, 
in continuation of a former communication made to the Society, 
and continuing an account of the exi)erimenls made by Sir James 
( Jibson-Maitland in the hybridisation of Salmonidas in the ponds 
at Ilowietown. — A communication was read from Mr. R. Collett, 
C.M.Z.S., containing the description of some apparently new 
Slarsupials obtained by Dr. Limholtz in Northern Queensland. 
'I’hese were described as Phalan^isia archefH, Ph, herbMensisy 
Ph. lefnuroides, and Dendrolagus HmholtzL 

Geological Society, May 14. — Prof. T. G. Bonney, F.R.S., 
president, in the chair. — ^John Ruscoe was elected a Fellow of 
the Society, — The following communications were rcarl : — On 
the pre-Cambrian rocks of Pembrokeshire, with es])ecial refer- 
ence to the St. David’s district, by Dr. Henry Hicks, F.G..S., 
w'ith an appendix by Thomas Davies, F.G.S. The author in 
this paper gave further detailed evidence in addition to that 
already submitted by him, to show that the Geological .Survey 
Map of the district of St, David’s and of other parts of Pem- 
brokeshire is incorrect in some of its most essential features, and 
inaccurate in very many of its petrographical and stratigraphical 
details. Some new areas in South Pembrokeshire were also 
referred to. He replied also to the criticisms contained in the 
paper by the Director-General of the Survey, read last year 
before the Society, and indicated that Dr. Geikie had completely 
misunderstood the sections and the order of succession of the 
rocks at St. David’s. He pointed out that the views so clal>6r- 
ately worked out by the Director-General to show the evidence 
of metamorphism in the rocks, were based on the entirely false 
supposition that the granitoid rocks were intrusive in the Cam- 
bnon rocks, and that the felsites were merely peripher^ masses. 
He showed, by producing abundant fragments of the granitoid 
rocks and of the felsites from the basal Cambrian conglomerates, 
that the granitoid rocks were the very oldest rocks in the district, 
and that they must undoubtedly be of pre-Cambrian age. He 
proved, from microscopical evidence, that the rocks supposed to 
have been altered by tne intrusion of the granitoid rocks, were 
in the condition in which they are now found before the Cam- 
brian rocks were deposited, and, moreover, that the supposed 
concretions in the porcellanites and conglomerates, claimed to 
have been due to metamorphism, had turned out, on microscopi 
cal eyidrace, to be actually fragments of old pre-Cambrian 
rhyolites inclosed in the sediments. It was shown also that at 
the points indicated by the Director-General, where the evidences 


of intrusion were supposed to be seen, there was not the slightest 
change of a metamorphic character induced in the sedimentary 
rocks in contact with the granitoid rocks. The only difference 
that could possibly be recomiiscd in them by the aid of the 
microscope was such as is well known to be the result of crav- 
ing when in the neighbourhood of faults. Indeed there was the 
dearest evidence possible to show that the junctions were merely 
fault junctions. The supposed fold in the Pebidian rocks, the 
author stated, was impossible if petrological evidence was of any 
value. The author also produced many facts to show that the 
conglomerates at the base of the Cambrian constantly overlapped 
the different members of the series which he claimed to be of 
pre-Cambrian age, and that the unconfonnity was very marked 
and to be clearly seen in many coast sections. The conglomer- 
ates were shown also to contain well-rolled pebbles of all the 
series included under the names Dimetian, Arvonian, and 
Pebidian, as proved by careful microscopical examination of the 
fragments by Mr. T. Davies and himself. An appendix by Mr. 
Davies, describing the microscopic character of the rocks, accom- 
panied the paper. — Note on a specimen of iron amianthus, by 
the Rev. J. Magens Mello, M.A., F.G.S. I'he accompanying 
specimen was found at the bottom of one of the Wingeworth iron- 
fumaccs, near Chesterfield, and was given to the author by Mr. 
Arthur Carrington, one of the owners. The furnaces have l)een 
lately blown out for repairs, and in the mass of sJaggy refuse at 
the bottom a thin layer of the curious product known as iron 
amianthus was interposed between the sand and the iron refuse. 
The red sand at the bottom of the furnace was converted in its 
upper part into a compact, hard, white sandstone an inch or two 
in thickness, and upon the top of this the iron amianthus^ oc 
cuiTcd in snow-white fibrous masses, the fibres radiating in a 
concentric manner, and forming more or less botryoidal concre- 
tions, somewhat resembling ba*matite in appearance, and separ- 
ated by extremely thin plates or septa of iron, by which the 
entire mass is divided into irregular prisms of about half an inch 
in diameter. 

Physical Society, May 24. — New member, Mr. F. C. 
Phillips, electric engineer. — Prof. W, G. Adams took the chair 
while the President, Dr. Guthrie, gave a brief summary of his 
recent researches on eutectic aIlo)rs, that is alloys of low fusing 
point. The complete research will be published in the Society’s 
Proceedings. Dr. Guthrie showed by means of tables and curves 
of results that mixtures of water and nitre, nitre and nitrates, 
&c., behaved in the same way as fusible alloys, such as allo)^ of 
lead and bismuth. On cooling down the alloy or mixture, the 
ingredient present in richer quantity crystallised out. There 
seemed to l)e no definite molecular proportions in these alloys. 
A “ tetra-eutectic ” alloy of bismuth 47*38, tin 19*97, lead 19*36, 
cadmium 13*29 per cent,, was exhiVuted by the author, which 
fused at 71 , or in boiling alcohol. Rose’s fusible metal melts at 
93®. Results were given of the behaviour of mixtures of water 
and the aniline salts, salicylate, oxalate, &c. ; also of water and 
tri-cthylamine, and other members of the ammonia group. Dr, 
Guthrie’s observations tended to show that fusion and solution 
were of the same nature. He pointed out their bearing on 
mineralogy and geology, and inferred that water in igneous rocks 
was there from the first, and not by infiltration, as some suppose. 
— The President then took the chair, and Dr. W. H. Stone 
exhibited a simple, cheap, and portable galvanometer for hospital 
use, made of a boxwood cylinder with coils wound round it, and 
a needle with mirror, inserted into a test-tube, and pushed into 
the hollow of the cylinder. The needle is made dead-beat by 
jmtting paraffin oil into the tube. He also exhibited a Kohlrauscb 
metre bridge for alternating currents, a telephone playing the 
part of indicator. Dr. Stone employs it for measuring the resist- 
ance of the human body, which he finds to be less than iC3O0 
ohms. With high-tension currents it appears lower than with 
low-tension currents. Another metre bridge of the kind with a 
longer wire (3 m. in this case as compared with jm. in the other) 
was also shown in connection with a sledge induction-coil, by which 
the power of the current can be regulated to suit the patient. Dr. 
Stone Stated that the body acts more like a solid than a liquid 
conductor. Mr. Glazebrook said he had used a similar pM 
with a telephone to measure the resistance of electrolytes j wt 
found the telephone too sensitive from induction, though in Dr. 
Stone’s work this objection might not apply. Prof. G. Forbes 
stated that the telephone had Seen applied in a similar way to 
comparing capacities. With regard to the danger from currents, 
Prof Ayrton said the E.M.F. of the railway current at Buih- 
mills was 230 volts, and pointed out that very intermittent ennents 
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were more daxigerous than fairly continuous ones. Dr. Stone 
thoimht that with good skin contact (as with salt and water) this 
£.MrF. would be dangerous* Mr. Lecky instanced the reported 
death of ahorse at Bushmills by a shock. — A new speed indi- 
cator, especially for marine engines, was exhibited by Mr. W. 
T. Goolden and Sir A. Campbell of Blythswood. Its action 
depended on the rolling of a disk on a cone, the disk traversing 
a screw driven by the engine-shaft. The disk forms the nut of 
the screw, and rotates in an opposite direction to the latter. Its 
position on the screw depends on the surface velocity of the cone, 
whi^ is kept turning at a uniform rate by clockwork. In tra- 
velling, the disk makes a scries of electric currents which indi- 
cate its position on a set of dials detached. Recording apparatus 
can he added. The apparatus was made by Mr. A. Hilger. — 
Mr. W. Baily exhibited a similar device, in which the cone was 
replaced by a circular plane or disk. He had invented this 
independently, and it had the advantage of giving a zero position 
to the rolling disk, though the cone was the more compact 
arrangement. The idea of using a screw in this manner was 
suggested by Mr. Shaw of Bristd some three years ago. 

Berlin 

Physiological Society, May 2. — Dr. Bender gave a short 
description of a preparation which he exhibited at the end of the 
meeting. It was an axolotl in the stage of development in 
which the heart consists of a tube with a sacular expansion at 
one part, corresponding to the atrium, and then forms a loop, 
the ventricle, afterwards passing over into a second expansion, the 
bulb ; the animal is in this stage still transparent enough to 
permit of the movement of the blood through the three chambers 
of the heart being seen distinctly. — Dr. Hertcr described the 
experiments which Dr. Lukjanow had made in his laboratory 
upon the influence of increased tension upon the absorp- 
tion of oxygen. The question is of physiological import- 
ance because, if it is decided by experiment in the negative, 
the existence of an optimum amount of oxygen in the air will be 
proved, which would coincide with normal percentage propor- 
tion of oxygen in the air, whereas if the experiment should result 
in proving that the absorption of oxygen increases with the in- 
crease of the oxygen tension, then this oxygen absorj)tion and 
the consequent oxidations would have to be included in the 
general combustion processes whose intensity is known to 
increase with the increased tension of oxygen. The experiments 
were conducted after the method of Regnault and Reiset. The 
animals were placed inside a bell-jar, into which the air entered 
on one side along with an additional quantity of oxygen, which 
could be varied at pleasure, and from which it was drawn ofT on 
the opposite side by a tube whi(^ passed into the absorption 
vessels where the carbonic acid was removed, and the residue 
was provided with fresh oxygen and led back into the bell-jar. 
An offset from the air tube allowed of a sample of the expired 
air being drawn off at any time for analysis. In all fifty animals 
were experimented upon, which were kept fasting for half a day 
before' commencing the experiment. The oxygen of the inspired 
air varied between 30 and go per cent. The mean result of all 
the experiments on guinea-pigs, rats, dogs, and cats, was a slight 
increase of the oxygen absorption, to wit 104 volumes as against 
100 absorbed from normal air. Dr. Herter is of opinion that 
this small increase cannot be regarded as a consequence of the 
increased oxygen tension, because, in individual animals, the 
means of oxygen absorption sometimes fell below, and sometimes 
exceeded the normal amounts, and further, because they did not 
vary proportionally with the increased tension of oxygen in the air. 
The small increase of the general mean must be referred to other 
causes, i,e, the movements of the animals during the experiments. 
No increase of temperature was observed under the increased 
pressure of oxygen. Further experiments were made upon ani- 
mals in which one could assume an increased demand for oxygen 
in consequence of high fever being present, but not even did the 
an imftk tW had fever take up more oxygen from the air that 
was chatted with a more than normal amount of oxygen, like- 
wise, animals from whom a large quantity of blood had been 
withdrawn behaved in exactly the same way as normal animals 
in presence of the surplus of oxygen. The conclusion to be 
drawn from all these ex^rixnents is that the absorption of oxygen 
is not an ordinary combustion process, and that the normal com- 
position of the atmosphere contains an optimum percentage 
amount of oxygen. — Prof. Busch spoke about caries of the teeth 
which has been so little scientifically investigated, because in 
studying it the external hurtiul processes have been alone con- 
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of the teeth, has been quite overlooked. In regard to the latter, 
Prof. Busch called attention to the fact that caries of the teeth 
had been observed in no animal, and that it appeared to be 
peculiar to man. Caries of the teeth, however, appears not to 
be a characteristic of civilised man alone, but it has been ob- 
served in large collections of skulls even in those of prehistoric 
time. Some races are more disposed to it than others. For 
instance, the Celtic, Arabian, and Polish races appear to possess 
a relative immunity. This is less the case with the Indo-Ger- 
manic race. Certain families are particularly predisposed to it. 
General habit of body has a pronounced influence upon its 
development, as well as menstruation and pregnancy in women, 
chlorosis, typhoid, &c. Disposition to canes shows itself even 
in the developing tooth in the composition of its enamel, which 
is undulating, whereas teeth with quite smooth enamel have 
much greater power of resistance, l^e enamel appears to 
be the only tissue in the body which is subject to no 
metabolism, and which remains quite unchang^. Every 
alteration in it which is caused by external influences, and every 
defect of the enamel remains during the whole of life, and can 
never be repaired. Dentine also shows differences in its struc- 
ture as regards its disposition to caries. The dentine tubes either 
run regularly close side by side to each other, such teeth having 
a greater power of resistance ; or the dentine tubes branch and 
surround cellular bodies, or even small air vesicles, such teeth 
falling an easy prey to caries. If dentine has been decalcified at 
any place by the action of acids, it undergoes putrefaction under 
the influence of bacteria which do not seem to belong to any 
specific species. Dentine is sensitive, although nerve filaments 
have not as yet been traced into it. Actual toothache does not 
occur in the course of caries until it has reached the pulp. The 
inflammation of the pulp is particularly violent and painful, be- 
cause the tissue is so richly supplied with blood-vessels and 
nerve-filaments. As the products of inflammation cannot escape, 
they collect and work their way downwards, where they produce 
the most painful inflammation of the roots and the periosteum. 
The chief object of the rational treatment of caries of the teeth 
consists in the removal of every particle of carious substance out of 
the diseased tooth and to protect the sound dentine that has been 
exposed against external injurious influences by covering it with 
a firm substance which is not attacked by acids : ^tta-percha, 
cement, or gold. Although the dentine is not as undiangeable as 
the enamel, but manifests, by its becoming firmer or softer, that 
it is not quite uninfluenced by tissue changes, yet its caries^ is 
not an irritative process that the dentine takes an active part in, 
but a passive process, and consequently the removal of all 
diseased portions, and the protection of the non-carious part of 
the tooth by filling with a resistant mass suffices to stay the 
morbid process completely. 
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BRITISH MITES 

The British Oribatida, By A. D. Michael. (Ray Socict)', 
1884.) 

W E congratulate the Ray Society on this valuable 
addition to their excellent series of monographs. 
Mr. Michael indeed modestly asks us to “ kindly remem- 
ber that this book is the record of work done in the 
scanty leisure of a very busy man,” but though this may 
add to our gratitude, and serve as an encouragement to 
others, no one, we think, after reading the book will feel 
that any excuse or apology was needed. When Mr. 
Michael commenced his study of this curious family of 
mites scarcely any species were recorded as British, there 
were very few of which the whole life-history was known, 
and,Nicolet’s was the only work dealing with the anatomy 
of the family. 

Mites are not perhaps a very attractive group, neverthe- 
less many species are extremely curious and some very 
pretty, as a glance at Mr. Michael’s excellent figures is 
sufficient to show, especially those of Tegeocranus latuSy 
Leiosoma palmicinctum^ and Cepheus ocellatus; possibly 
indeed, says Mr. Michael, " no more bizarre or remark- 
able creatures exist than these, when nearly fully grown, 
and bearing on their backs, ring within ring, concentric 
circles or ovals of these curious and disproportionately 
large line-of-beauty shaped spines formed of clear, colour- 
less chi tin, and strongly serrated in the first species, and 
of the beautiful and iridescent membranous fans in the 
two latter.” 

Some, he adds, especially of the immature stages are 
amongst the most beautiful creatures of the order ; and only 
those who are not acquainted with the Acarina can suppose 
that none are beautiffil. It is needless to say that the Ori- 
batidse are highly interesting and instructive, because the 
same thing may be said of every family of created beings ; 
no one can devote himself to the study of any class of 
organism without becoming from day to day more deeply 
impressed with the admirable manner in which its mem- 
bers are adapted to their wants, and the marvellous way 
in which the different parts are varied in different species, 
so as to provide more efficiently for their protection and 
continuance. * This fact of having constantly before his 
eyes the wonders of the individual family or order which 
he is investigating is apt to cause the specialist to forget 
for the time that there are hundreds of other families 
equally interesting, beautiful, and wonderful in their con- 
struction and life-histories. It is only by endeavouring to 
base his special knowledge upon the- wider foundation of 
general interest in the works of nature that the naturalist 
escapes this error, and appreciates the harmony between 
the particular class and other equally glorious types of 
life. Endeavouring to bear all this in mind, I feel that I 
am not justified in saying that the Oribatidse have any 
claim on the biologist beyond that of any of the endless 
varieties of other forms of animals ; but I do say that they 
have an equal claim ; and I think I may confidently assert 
that any observer who inquires into the complex structure 
VOL. XXX.— No. 763 


I of these minute creatures, their singular life-histories, or 
the quaint and somewhat exceptional habits of some of 
the species, will rise from his task fully rewarded for the 
time that he has spent” 

The work is divided into two parts i in the first the 
author gives an account of the terminology, literature, 
classification, development, habits, methods of collection 
and preparation, and anatomy ; while the second is 
devoted to descriptions of the genera and species. 

The principal home of the Oribatidse is in moss of 
various sorts, on lichens, and in fungi ; others live in dead 
wood, many are found in the debris under furze bushes, in 
the needles of which the nymphs burrow. Pelops, Hoplo- 
phora, and others are found among the fallen leaves of 
Scotch pines ; some frequent other trees, while Oribata 
sphagni and Notaspis taeustris are aquatic. The whole 
family with one doubtful exception are vegetable feeders ; 
and, being without any weapons of offence, are all the more 
in need of defensive arrangements, with which indeed they 
are liberally provided. Their carapace is thick, with In 
many cases curious provisions for the protection of the 
legs, and they most of them have the habit of shamming 
dead. 

Mr. Michael differs from the account given by Nicolet 
of the internal anatomy in several important respects, and 
considers that the conspicuous organs, usually called 
stigmata, are really organs of sense, probably of hearing 
or smell, and he says, " I incline to the former.” 

The life-history falls into four well-marked periods— the 
egg, larva, nymph, and imago. Dujardin indeed asserted 
that the Oribatidae are viviparous, and the statement has 
been repeated in various standard books, but as a general 
rule the reverse is the case. The egg is generally ellip- 
tical, or cylindrical with rounded ends. In some cases it 
absorbs moisture, and the exterior membrane, being hard 
and brittle, splits longitudinally and allows the inner or 
vitelline membrane to be seen through the opening. 
This constitutes the stage called by Clapar^de the 
“ Deutovum.” 

The larva is invariably hexapod, and all six legs are 
monodactyle, tridactyle tarsi being confined to the images. 
The larval stage is comparatively short, generally lasting 
from three weeks to two or three months. Mr. Michael 
does not consider that the larva undergoes any change of 
skin until it passes into the nymph. 

The nymph “ may be defined as the creature after it 
has become octopod,” but before the first month. It is 
the principal period of growth and occupies a consider- 
able proportion of the lifetime ; “ it is also the time of 
gay colouring and of beauty.” ** When the nymph is 
fully fed, and is about to become an imago, it creeps into 
a hole, or some other sheltered position, stretches out its 
legs, fixing its large monodactyle claws firmly into the 
substance it is resting on, and then gradually becomes 
inert, perfectly motionless, and to all appearance dead ; it 
ceases to feed, and does not exhibit any sign of life if 
touched or injured.” 

Mr. Michael coincides with the opinion of ClaparWc 
and M^gnin that during this period there is an entire re- 
organisation of the internal structures, and *'the different 
parts of the body of the adult are formed, not at the 
' expense of the same parts of the nymphs, but from the 
general body substance,” 
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Till Mr. Michael traced the life-histories of these crea- 
tures^ the immature stages of eight species only were 
known to us. Nicolet, indeed, gives eleven, but as to 
three he is, in Mr. Michaers opinion, certainly in error. 
In all other species the life-history when known has been 
traced by Mr. Michael himself. 

In breeding Mr. Michael used glass cells ‘‘ composed of 
ordinary microscopical glass slips 3 X 1 inch, having in 
the centre, fastened by marine glue or Canada balsam, a 
glass ring made of a transverse slice of glass tubing about 
I or J inch in diameter, the length of the tube, and 
consequently the depth of the cells, being usually about 
§ inch. The tubing I employ is of tolerably thin glass? 
if very tliick it is opaque, and leaves little room inside 
the cell. Over this a thin glass cover, rather larger than 
the diameter of the tubing, was laid, either a circle or a 
square ; the latter is often handy, as the projecting corners 
are convenient to take it on or off by, or sometimes a 
second slide or a broken piece of one is more serviceable. 
This cover was always quite loose, and simply held on by 
an ordinary brass- wire microscopical spring-clip ; of 
course the upper edge of the slice of glass tube required 
to be smooth, so that the cover would lie flat upon it, and 
not allow the minute prisoners to escape. A cell so pre- 
pared was carefully cleaned out, and examined under the 
microscope, to see that it did not contain Acarina or ova. 
A small piece of thick white blotting-paper, not large 
enough to cover the whole bottom of the cell, was then 
placed in it and damped ; a piece or two of growing moss 
or fungus was then placed in the cell, having first been 
carefully examined under the microscope to see that it 
also was free from Acarina and ova, and the cell was then 
ready for use. One or two specimens of the larva, nymph, 
or species to be observed, were placed in the cell, never 
so many but what I knew each individual specimen ; the 
cover was put on, fixed with the clip ; a label with a state- 
ment of what was inside affixed to the slip, and the whole 
put away in the dark or very dull light.'^ 

Another good mode of providing the fungus-eating 
species with food Mr. Michael found to be by putting a 
minute piece ol mouldy cheese in the cell ; this soon bore 
a fine crop, which was highly appreciated. He found 
these simple cells answer better than any more elaborate 
apparatus. Mr. Macintyre’s ingenious cork cells, so useful 
for many small insects, are not suitable for Oribatidic, in 
the first place because many are wood-borers, and even 
those which are not often get lost in the interspaces of 
the cork. He also found that these cells got dry more 
rapidly. 

He tells us indeed (and having had some experience in 
similar observations I doubt not that it is so) that no por- 
tion of his work has been either more laborious or more 
interesting than that of tracing the life-histories of the 
different species through their immature stages. The 
creatures are minute, scarcely visible indeed to the naked 
eye, they avoid the light and always endeavour to hide 
themselves, and yet they must be frequently examined to 
see what is going on. They must not be touched with 
any hard instrument, and lastly their transformations last 
for many monthsi sometimes for more than a year, 

, It is obvious indeed that his observations required great 
and constant care. The hygrometric condition of the cell 
required continued watching, since if it were made too 


damp or allowed to get too dry, even for an hour, the 
labour of months would be lost Mr. Michael carried his 
mites about with him on any journey, but it is obvious 
that alone he would have been wholly unable to devote 
sufficient time to the care of them, and it was, he tells us^ 
mainly to his wife’s patient attention and skilled fingers 
that his success in rearing them was due. To Mrs. 
Michael then, as well as to her husband, we will tender 
our warm thanks and congratulations on this excellent ) 
contribution to the natural history of the British Isles. 

John Lubbock 


INJURIOUS INSECTS 

Rep jrts of Observations of Injurious Insects and Common 
Crop Pests during the Year 1883; with Methods of 
Preservation and Remedy, By Eleanor A, Ormerod, 
F.R.Met.Soc., &c. Pp. 1-80 and 1-16. (London: 
Simpkin, Marshall, and Co., 1884.) 

W E have to congratulate Miss Ormerod on having 
again produced an excellent summary of the evil 
doings of injurious insects in this country during the past 
year. It is full of interesting and useful information, from 
personal observation, and from the reports sent in by the 
staff of assistants she has enlisted into her service. Re- 
garded from a popular point of view these annual Reports 
do great service by explaining to those interested the real 
nature of their insect foes ; from a scientific point of view 
they may do good service by stimulating inquiry, and 
occasionally bringing to light the hitherto unknown life- 
histories of certain species ; and they should do para- 
mount service from an economical point of view. This 
latter is really the most important of all, and the 
item of expense in application of remedies is always 
a serious consideration. With some crops it may some- 
times be doubtful if the outlay would be sufficiently re- 
couped ; with others (hops for example) the case 
different. In that year of hop-famine, 1882, we heard of 
one grower who expended 15/. an acre on washing, and 
was amply and abundantly repaid, but if all had done the 
same his profit would have been much less, though the 
general advantage would have been much greater : 
possibly in his case his gardens were comparatively 
isolated, and not subject to migrations from those of less 
careful neighbours. While on this point we observe that 
Miss Ormerod is inclined to believe in the supposed 
migration of the hop-aphis from plum to hop. The habit 
of migration in Aphides from one plant to another totally 
different is most strongly asserted by Lichtenstein, and 
almost as strongly pooh-poohed by others. At present 
we incline to the side of the observant French savant^ 
because he states results from actual observation and 
experiment, whereas his opponents simply deny the 
possibility. 

On one point we do not think Miss Ormerod has 
proved her case. She inclines to the belief that Myriopods 
(“ False wire- worms ” as she terms them) are ** pests," and 
do devour healthy vegetable growth ; nothing is impos- 
sible, but more proof than that given will be required in 
order to convince those who hold a contrary opinion. 

That much vexed sparrow question is touched upon, 
not in a manner favourable to the sparrow. It is really a 
I vexed question, and we fear will remain so. In the 
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writer^s garden the sparrows are at this moment doing 
their best to clear the rose-trees of the “ green-fly ” that 
infest them, and there can be no doubt that at this season 
the sparrow is almost entirely insectivorous ; at other 
seasons it is almost equally granivorous ; possibly a 
judicious thinning of sparrows may be salutaiy^ but 
those who advocate wholesale slaughter should bear in 
mind the results of the indiscriminate destruction of 
raptorial birds in these islands. 

Miss Ormerod is not always happy in her nomenclature. 
Excepting in one book there is no such thing known as 
Hybcrnia prosapiaria^^ (p** S)> the specific appellation ^ 
rightly belonging to an entirely different insect ; more- j 
over had she consulted any recent work or list on Micro- ) 
Lepidoptera she would not have penned the footnote that \ 
appears at p. 67. j 

The illustrations (even if most of them be old and 
familiar) are good, and add to the usefulness of the 
Report. I 

In future Reports we think it deserv^es Miss Ormerods l 
consideration whether a meteorological summary in ; 
tabular form would not prove a useful addition, compiled | 
especially with regard to the comparati\'c abundance or J 
scarcity of particular injurious species in former years, 
in connection with the temperature and rainfall in every 
month of each year. R. McL. 


BOOK SHELF , 

A n Elementary Treatise on the Integra! Cateutns^ con- 1 
taining Applications to Plane Cut res and Surfaces ; 1 
•with Numerous Examples, By B. Williamson, F.R.S. | 
(London ; Longmans, 1884.) | 


A WORK by Mr. Williamson is like good wine, and needs 
no commendation from us. We note that this has reached ' 
a fourth edition, but Mr, Williamson does not rest content • 
with what he has already achieved. He has given a ' 
touch here, brought out into greater prominence a feature ' 
there, and not only so, but he has at last added a new 1 
detail in the shape of a chapter on multiple integration. ' 
In our notices of former editions wc have drawn attention ' 
to the absence of such a chapter, and we are glad to sec 
that he has at last introduced what he hopes “will be 1 
found a useful addition to the book.” We need only re- 
mark further that this edition has 393 pages against 37? 
pages in the third edition. t> , 


An Elementary Treatise on Solid Geometry. By Charles 
Smith, M.A. (London ; Macmillan and Co., 1884.) 

Mr. Smith has already won his spurs as a mathematical 
writer by his admirable “ Conics.^' This work, as far as 
possible, IS on the same lines. It is not intended to 
supersede the classic treatises by Salmon and Frost any 
more than his former book was to take the place of the 
splendid work on “ Conics ” by the former of the above- 
Mmed wnters. A feature in Mr. Smith's treatment of 
the subject IS the early discussion of the different surfaces 
which can be represented by the general equation of the 
second degree ; and in the way in which tiiese surfaces 
m here handled we think the student will be much in- 
terested. The discussion is full and very clear. An 
^ce^t coDection of exercises adds much to the value of 
e book students : those in the body of the chapters 
bring the text home to the reader, 
students we should say, “Read Smith's 
y®'* ^'1* work." 

find that inmost recesses will 

*ma that they have fceen helped by the study of this work 


to attack the masterpieces referred to at the outset of our 
notice. 

A Collection of Examples on the Analytic Geometry of 
Plane Conics y to %ohick are added some Examples on 
Sphcro-Conics. By R. A. Roberts, M.A. (Dublin 
University Press Series, 1884.) 

We had the pleasure of noticing with commendation 
(Nature, vol. xxvi. p. 197) a previous collection of 
examples by Mr. Roberts on conics and some of the 
higher plane curves. This has all the merits of the 
former work, with, we fancy, increased power and skill in 
the methods employed. A portion of the exercises is 
common to both works. Much space is devoted to the 
discussion of properties of circles connected with a conic, 
especially of circles having double contact with the curve. 
Great use is here made, and eflectivcly, of elliptic coor- 
dinates. “This method simplifies greatly the study of 
relations involving the angles of intersection of such 
systems,'* i.e. as have double contact with two fixed con- 
focal conics, “ whose differential equations take a simple 
form." In all there are fifteen chapters, the last of which 
treats of spliero-conics ; in this chapter also much use is 
made of elliptic coordinates. The collection is likely to 
be very serviceable to junior students, and will be con- 
venient for i*cfcrcncc generally. After perusal we have 
not detected, wc believe, any errata that will cause such 
students as can use the book with profit any trouble, 

Muicra/og)\ Vol. II. Systematic and Descriptive. 
By J. H. Collins, F.G.S. (Collins's Advanced Science 
Scries.) (London and Glasgow : W. Collins, Sons, and 
Co., 1883.) 

This little book is not, neither does it profess to be, more 
than a dictionary of minerals. The names, localities, 
and general characters are given as briefly as possible ; 
and the work seems to be brought up to latest date. 

The only point in which the author lays claim to ori- 
ginality of treatment is the classification, and it is precisely 
here that exception may be taken to the book, with its 
system of I'yritoicls, Spathoids, Haloids, Plethoids, 
Brithoids, and partial neglect of isomorphous ^oups. 
Ccrussilc, for example, is grouped with phosgenitc instead 
of with aragonite, withe rite, &c. 

There are a number of crystal figures, but the notations, 
where used, are not consistent ; and in one case, where 
the cleavages of barytes arc wrongly described, the notation 
is meaningless. 

There are several typographical and other errors which 
should be corrected in a second edition — e.g. “ Senaviza" 
(p. 61) should be “ Serravezza" ; feather-ore (p. 60) should be 
referred to jamesonite, and not to berthierite ; “ eulitite " 
(P* 239) should be “eulytite." 

Jt can scarcely be expected that the book will be much 
used by the “practical miners, quarrymen, and field- 
geologists" for whom it is intended. The other readers 
for whom the author writes, “students of the science 
classes," may however find it a useful and compendious 
book of reference, as containing a very complete list of 
minerals. 

Handbook of Vertebrate Dissection. Part III. “ How to 
Dissect a Rodent.” By H. Newell Martin, D.Sc., M.D., 
M.A., and William A. Moale, M.D. (New York : Mac- 
millan and Co., 1884.) 

In the third of their series of Handbooks of Vertebrate 
Dissection, Drs. Martin and Moale describe a mammal, 
taking as a type the common rat. 

In spite of the authors' remark in the preface that “he 
who aspires to become a comparative anatomist, and yet 
finds a rat too small for the observation of all the main 
facts in its structure, has mistaken his vocation,” we think 
that, for beginners, a larger mammal would have been 
preferable— at any rate for those who do not aspire to 



146 


NATURE 


\_June 12, i884 


m etrarement of the resistance of the human body, suggested that 
the latter instrument was too sensitive, and that from sdf-induction 
perfect silence could not be obtained. Both these remarks are 
true ; but if time and the chairman had permitted, I should have 
said that absolute silence is rarely got, but that the minimum of 
sound is so easy, after a little j^ractice, to estimate, that one- 
hundredth of a revolution on either side of it is instantly de- 
tected. The bridge wire takes ten turns on the barrel ; con- 
sequently this amount is the thousandth part of a wire three 
metres long. Using a fixed resistance of lOO*, the possible 
error is quite unimportant, and even with iooo« it is far within 
other instrumental accidents. 

But as in the somewhat similar case of counting * 'heats” 
between tuning-forks, a sensitive and an educated ear is needed. 
At first starting 1 found that I made considerable mistakes, 
one of which is recorded in a paper contributed to Nature 
some weeks back. W. II. Stone 

Wandsworth 

Simple Methods of Measuring the Transpiration of 
Plants 

The "potelom^lre” described in Nature, May 22, p. 79, ap- 
pears to be an ingenious but a rather complicated instrument. Ex- 
perience has, however, taught me that the exlrcmost simplicity is 
most desirable. Mr. Ward hints at difliculties of manipulation 
which arc quite conceivable. 'J’he plan I have adopted, and find 
to answer, ns far as it goes, is to insert the cut end in a small 
test-tube and cover the surface of the water with a little oil. 'J'he 
whole can then be weighed to three places of decimals, and the 
absolute amount of loss in a given time is easily ascertainable. 

But a serious objection must be made against all cx])eriments 
with cut shoots and leaves, ft)r they can only give, at best, un* 
satisfaclory results. 'J'hc amount of transpiration varies so much 
under the ever-changing con<litions of light, heat, dimness, &;c., 
that it is only by n long series of comparative experiments with 
the same specimm that the differences peculiar to each kind of 
plant can be ascertained ; and no cut snoot can be employed for 
two or three days, much less for several days, as are necessary 
for obtaining satisfactory results ; as the amount of loss steadily 
decreases till death ensues, although the shoot may be apparently 
quite healthy for a long time. I have been experimenting for 
several summers on the transpiration of planlvS under coloured 
lights, and at first used cut specimens, ns so many experimenters 
have done, but I found they were most untrustworthy. I now 
grow the plants in miniature pots, which are covered up in 
gutta-percha sheeting. 'I hcse can be wcigh<*d to two places of 
decimals. By this simple method all difficulties are entirely 
obviated. George IIensi.ow 

Drayton House, Ealing 

Worm-eating Larva 

The following note, which I received from the Rev. Robt. 
Dunn of Cricklade, may be worth i)ublishing in reference to Prof. 
McKcnny Hughes’s “ Notes on Earthworms.” Mr. Dunn says : 
"This afternoon (May 6) on a gravel path I saw a worm 
wriggling in an unusual way, and stooping down I saw that a 
big earthworm had a smaller worm lianging on at the belt or 
knob, or whatever you call it ; so I got a bit of stick and pushed 
off the parasite and found it no wonn, but 1 should say a sort of 
centipede, with a very red head, about one inch long. So I 
captured him and pul him in methylated spirit, when he 
vomited what I presume was worm’s blood. ” He further adds 
that what the beast vomited was a stream of crimson fluid ; it 
separated at once into white flocculent matter with brick-red 
l^cks, but since it has all turned into a white sediment. Mr. 
Dunn sent me the animal, which proves to be the larva of a 
beetle, either one of the Staphylinida? or Geodephaga.' 

Southampton W. E, Darwin 

Cultivation of Salmon Rivers 

I HOPE we may assume, from the paragraph which appears 
among the "Notes” in your issue of last Thursday (p. 129), 
that the Fishery Board for Scotland is about to take some active 
course towards the remowd of obstructions to the ascent of 

> Mr. W. F. Blandford hat called my attention to an account of a similar 
emwunter between a worm and a liuwa given in DacUas’t "Elements of Ento- 
■xfloay/* P* 6- 


salmon up Scottish rivers. When you say the Board " is specially 
desirous to introduce as soon as possible a fishway at the falls, 
and this, when done, would open up some 500 miles of 
excellent fishing and spawning ground,’^ I hardly think you can 
be alluding to any one parciemar river. Am I correct in sup- 
posing you refer to the aggregate mileage of rivers in Scotland 
now closed by natural obstructions, i>. waterfalls ? The Rgjort 
of the Special Commission to inouire into the condition of the 
salmon fisheries of Scotland, published in 1871, informed us 
that the River Tay alone had some 115 miles of river blocked 
against the salmon the two natural obstructions of the Tum- 
mel Falls and the Falls of Garry on the two important T^ 
tributaries from which the respective waterfalls are named. If 
your "Note” meant to include the entire mileage of Scottish rivers 
seriously affected by artificial dams of a more or less obstructive 
character (and their name is legion in Scotland), as well as by the 
natural barriers that occur, I think 500 miles of obstructed fish- 
ing and spawning ground is far too low an estimate ; it might in 
fact, I should say, he multiplied at the very least by three. Now 
that theoretical jflaythings are being laid aside, and in their place 
appears a prosj^ect of a more sound, natural, and scientific basis 
being made the foundation of our future salmon cultivation, the 
absolute necessity of opening up the natural breeding-beds of 
the fish will, it is hoped, become patent to every one, and the 
dream of my old friend the late William J. Ffcnnel, the father, 
so to speak, of our modern salmon fishery legislation and salmon 
river cultivation may at last be realised. " If I live,” he said 
to me one day (I hardly care to remember how long ago it was, 
or how soon after he was taken from us), " I shall never rest 
until every weir and mill-dam in the three countries — England, 
Ireland, and Scotland — ^has a thoroughly good and permanent 
salmon ladder built upon it, or into it, or around it. We have 
shown wc can restore the fisheries ; we must now restore the 
rivers. 'J'hat, sir, is the true position to take up, and that must 
be our next aim.” Had Mr. Ffenncl lived, river restoration 
would probably have progressed more than it has during the last 
decade. Mark Heron 

June 9 

[The falls referred to in our note on the Fishery Board for 
Scotland last week (p. 129) are the Falls of the Tummcl. — 'Er>* 


A RARE BRITISH HOLOTHURTAN 

O F the six species of Holothurians with shield-shaped' 
tentacles (the Aspidochirotse) that are known to 
occur on the sliorcs of the North Atlantic Ocean, two— 
li. obscura and H, ag^luiinata — were so shortly described 
by Le Sueur as to be still strange to American naturalists ; 
no definite statement as to the presence of a true, that is, 
aspidochirote, Holothurian in the British seas has ever 
made its way into any systematic revision or synopsis of 
the class. 

Shortly, however, after the publication of Forbes^ 

‘‘ British Starfishes,” Mr. Peach of Gorran Haven, Corn- 
wall, published in the Anna/s and Magazine of Natural 
History fox 1845 (vol. xv. p. 171) a short article on the 
“ Nigger” or “ Cotton-Spinner” of the Cornish fishermen, 
in which he quite rightly remarks that no typical Holo- 
thurian with twenty tentacles had been observed by Forbes, 
and exhibits a just pleasure in being able to say that ha 
had discovered one. Later, two Irish naturalists— Prof. 
Kinahan and Mr. Foot — separately noted the exigence 
of what one called Cucumaria niger and the other Holo^ 
ihuria niger. With an exception to be mentioned imme- 
diately, no writer has for nearly forty years given the 
least indication of a knowledge of the existence of thie 
“ Cotton-Spinner^” and it may therefore be supposed that 
it was alw'ays with interest that I examinea any form 
that came from the British seas. A short thni^ 
since, on opening a Holothurian that had been in 
the British Museum for nearly twenty years, I fotl^ 
that, instead of those tubules which, arising from the 
wall of the cloaca, were first seen by Cuvier, and 'cnHed 
Cuvierian organs by Johannes MiiUer, being small and 
inconspicuous, or, as often happens, altogether absent, 
t|||y formed rather a large, almost solid, compact mass of 
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dosely-packed tubes, which overlay the rectal portion of 
the intestine, and occupied nearly one-third of the general 
body-cavity. 

On comparing the general structure of this animal with 
the account given by Mr. Peach, I found that his article 
dealt so little with anatomical points that it was impossible 
to say whether or no there was any real relation betu*een 
his Cotton-Spinner” and my specimens, which, like his, 
were of Cornish origin. There was, however, a physio- 
Ic^cal experiment that could be made, and which might, 

I Hoped, be successful. In the description given by our 
modem master of Holothurian organisation, Semper says, 
in speaking of the Cuvierian organs : ‘‘The sticky property 
of tnese oigans is known in the true Holothurians, and 
in England they have even given the name of the 
^Cotton-Spinner' to Ho/otkuria nigraP I attempted to 
draw out one of the tubes of the mass, and, as I hoped, I 
found it extend. I threw it into water, and 1 found that 
it swelled out. More accurate experiment showed that it 
could be made to elongate twelve times and to swell out 
in water to seven times its diameter. It was at once clear 
that I had before me the creature of whom Peach had 
written : “It is extremely irritable, and, on being touched 
or disturbed, throws out a bunch of white tapered threads 
about an inch in length and one-eighth in thickness.” 
Peach goes on to say that they “ soon become attenuated, 
either by the agitation of the water or the coming into 
contact with something ; ” but as he goes on to say that 
they stick to everything they touch, 1 doubt not that, 
when that thing is alive it tries to run away, till the moral 
effect of the gradually elongating and as regularly swelling 
threads paralyses it with fear. At Dr. Giinthcr’s sugges- 
tion I tested the strength of these elongated threads, and 
I found that, when so thin as to be barely visible, six were 
strong enough to hold up a weight of between 800 and 
1000 grains. 

I communicated a paper detailing the zoological and 
anatomical characters of this very rare form, which 
seems to be known only to the fishermen of Cornwall, to 
the Zoological Society at their meeting on May 20, and I 
direct attention to it in this more widely circulated journal 
because it seems to show in a very pointed way how from 
the absence of opportunity for investigating animals that 
live not deeper than twenty fathoms wc do not only 
remain ignorant of the contents of our own seas, but that 
we have in this “Cotton-Spinner” an opportunity of 
testing' the hypothesis of Semper as to the function of 
these Cuvierian organs, and of putting on the basis of 
scientific observation and experiment the “great detesta- 
tion ” in which, as Peach tells us, they arc held by the 
fishermen. While Cuvier regarded the organs to which 
in later years he was made name-father as testes, and 
J^er and the great majority of subsequent writers as 
kidneys, Semper, who had unexampled opportunities of 
watching and examining them in the Philippines, came to 
the conclusion that they were organs of offence or defence. 
To this conclusion the French naturalist Jourdan and the 
German Dr. Hamann have been led on the ground of 
histological observation ; in England the only observa- 
tions yet made have been such as are possible in a 
museum with specimens that have been in spirit for nearly 
twenty years. I earnestly hope that the line of investiga- 
tion indicated by the facts that are here recorded will be 
followed out by one who is working in a marine 
biological laboratory on the British coast. 

F. Jeffrey Bell 

t 

( — _ 

! VISITATION OF THE ROYAL OBSERVATORY 

I T' he 'Wsiution of the Royal Observatory, Greenwich, 

' * took place on Saturday last, when there was a very 
numerous attendance of astronomers and representatives 
iof the allied sciences. The Report this year does not 


contain anything striking, but enables us to see how 
usefully and smoothly the work of the Obsen-atory has 
been going on during the past year. Still novelties were 
not entirely absent, chief among them being the new 
La? sell reflector. 

The new dome for this telescope was completed by 
Messrs. T. Cooke and Sons at the end of last March, and 
is in evei*)^ respect satisfactor)\ It is thirty feet in dia- 
meter, co^'erca with papier-mdMy on an iron framework, 
and turns with great ease. The shutter-opening extends 
from beyond the zenith to the horizon and is closed by a 
single curved shutter (3 feet 6 inches wide at the zenith 
and 6 feet wide at the horizon), which turns about a point 
in the dome-curb opposite to the shutter-opening, and 
runs on guiding-rails at the horizon and near the zenith, 
the curved shutter being continued by an open framework 
to complete the semicircle. This arrangement appears to 
leave nothing to be desired as regards ease of manipula- 
tion. After the completion of the dome, the carpenters' 
work on the fiooring, tS:c., of the building and the attach- 
ment of the observing-stage (which is fixed to the dome) 
have necessarily occupied much time, and the building is 
h.'irdly yet complete in all details. The equatorial has 
required a number of small repairs and general cleaning, 
some parts of the mounting having been probably strained 
in process of removal, and the bearings in particular 
ha\'ing suffered from wear and subsequent disuse, so that 
it has iDccn necessary to raise the instrument and regrind 
these in several instances. The mirror has been cleaned, 
.and appears to be in very good condition as regards 
polish. The definition on stars seems to be very good as 
far as it has been practicable to test it before the nrounting 
of the telescope hras been put into proper order. The 
delay in the completion of tlic dome has necessarily de- 
layed the work on the instrument, which is now rapidly 
advancing to completion. 

l''irst among the astronomical observations properly so 
called referred to by the Astronomer- Royal was tne work 
done by the transit-circle. “ There is no change of import- 
ance to notice in this instrument, which has been kept in 
good wt)rking order. A reversion-prism for use with the 
collimators as well as with the transit^circlc is being made 
by Messrs. Troughton and Simms. The sun, moon, 
planets, and fundamental stars have been regularly ob- 
served throughout the year, together with other stars from 
a w'orking catalogue of 2600 stars, comprising all stars 
down to the sixth magnitude inclusive which have not 
been observed since i860. Considerable progress has 
been made in obtaining the requisite three observatihns 
of each star, and there is a good prospect that by the end 
of next year, when it is proposed to form a new Nine- 
Year Catalogue, the whole of the stars will be cleared off. 
The annual catalogue of stars observed in 1883 contains 
about 1550 stars.” 

The following statement shows the number of observa- 
tions with the transit-circle made in the year ending 1884 
May 20 : — 

Transits, the sepaiale limbs being counted as 

separate observations $213 

Determinations ( f collimation error 303. 

Determinations of level error 360 

Circle observations ... 5 ^ 49 . 

Determinations of nadir point (included in the 

number of circle-observations) ... 353 

Reflection-observations of stars (similarly in- 
cluded) 54 * 

As regards the computations — 

Clock times of transit over the true 
meridian, corrected for collimation, 
level and azimuth errors, arc prepared . 

to 18S4 May 1$ 

Clock erroi 4 and rates are determined to May II 

Mean R.A.'s for 1884 January I , 

prepared to ... ... ••• May II 
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In connection with this class of observation it is in- 
vesting to remailc that the mean error of the moon’s 
idnilar place deduced from the meridian observations of 
1883 has beenbrou^t down to + 0*035. in right ascension 
and 4 * <^'42 in lon^tude. This result has arisen because 
in this year Pro^. Newcomb’s corrections to Hansen’s 
tables have been applied in the Nautical Almanac, so 
that the comparison has reference to Hansen’s theory 
wit^ut his empirical term of long period (intended to 
r^resent the direct action of Venus) and widi an empiri- 
cal idteration in the epoch of the inequality resulting 
from the indirect action of Venus. The mean error of 
Hansen’s tables uncorrected was + o*82s. in R.A. for the 
year 1882. 

The most important reference to the spectroscopic work 
is the following 

'' For the determination of motions of stars in the line 
of sights 412 measures have been made of the displace- 
ment of the F line in the spectra of 48 stars, 91 
measures of the ^ lines in igi stars, and two measures 
of the D lines in one star, besides measures of the dis- 
placements of the d and F lines in the spectra of the east 
and west limbs of Jupiter, and in the spectra of Venus 
and Mars, and comparisons with lines in the moon or 
sky spectrum made in the course of every night’s observa- 
tions of star-motions, or on the following morning, as a 
check on the adjustment of the spectroscope. Some pre- 
liminary measures have also been made of the F line in 
the spectrum of the Orion Nebula. The progressive 
change in the motion of Sirius, from recession to ap- 
proach, alluded to in the last two Reports, is fully con- 
firmed by numerous observations since last autumn, and 
a change of the same character is indicated in the case of 
Procyon. A discussion of the measures of all the stars 
observed here, on which I am now engaged, shows that 
the results of the four periods— 1875 June to 1877 May, 
1877 June to 1880 December, 1881 January to 1882 
March 10, 1882 March 11 to 1084 March 31, in each of 
which the instrumental conditions were different— accord 
generally within the limits of the probable errors, and 
that there is no systematic change from recession to ap- 
proach, so that the presumption against error arising 
from defective instrumental adjustment appears to be 
strong." 

Passing on to another branch of the work at present 
undertaken by the Observatory, that connected with photo- 
graphs of the sun with the view to determine the amount of 
spotted area, &c., we learn that two important changes 
have been made. First, the heliograph, which up to the 
present time has only given us pictures 4 inches in 
diameter, has been altered, as was suggested two years 
ago by the Solar Physics Committee, so as to take pictures 
of 8 inches. This necessitated a new micrometer which 
has already been constructed. Again, the photographs 
taken in India under the auspices of the Solar Physics 
Committee are now sent to Greenwich to be reduced with 
those of the previous series, and the result is a consider- 
able increase in the number of days for which photographs 
are available. Thus in the year 1883 the 215 days of 
Greenwich are supplemented by 125 days of India, making 
a total of 340 out 01 365 days. In 1882 we had Greenwich, 
90 ik India 142, making up 343. 

nere is nothing new to remark with regard to mag- 
netical work. We may state however that the magnetic 
dements for the past year were determined to be as 
follows ; — 


Approximate mean westerly \ ,ao 

. . . , . 


declination 
Mean horizontal force 


The doings of the Deal time-ball and Westminster 
clock are thus referred to ; — 

** As regards the Deal time-ball, after various del^s the 
arrangement, referred to in the last Report, for sending a 
current to Deal and receiving a retum-simial through the 
chronopher of the Post Office tel^ra|ms, was brought 
into operation on Februa^ 29, and has worked well since. 
T^e change has necessitated some slight alteration in 
our arrangements in order that we may be able to receive 
the Westminster signal through the samt wire which ia 
now used for the Deal current and its return signal. 
TTiere have been 16 cases of failure in the dropping or the 
Deal time-ball owing to interruption of the telegraphic 
connections, 12 under the old system, and 4 since the 
new arrangement with the Post Office. On 19 days the 
current was weak and required the assistance of the 
attendant to release the trigger, and on 9 days the violence 
of the wind made it imprudent to raise the ball. 

" The errors of the Westminster clock have been under 
IS. on 53 per cent, of the days of observation, between is. 
and 2s. on 30 per cent., between 2s. and 3s. on 13 per cent., 
between 3s. and 4s. on 3 per cent, and between 4s, and 5s. 
on I per cent" 


i 3 * 9 ^ (bi English units). 
( 1*810 (in metric units). 


( 67 31 xo (by ^Inch needles). 
67 31 36 (by o-indi needles). 
67 31 59 (by 3-inch needles). 


T/fE NORTH CAPE WHALE 

T he North Cape or Biscay whale belongs to the 
group of true Balance, or smooth whales, i,e, those 
whales which have no fin on the back or furrows along 
the throat, as is the case with the so-called fin-whale 
group. It has most in common with the South Sea whale 
\Balcena australis). Its systematic name is Balcena his- 
cayensis (Eschricht). 

The habitat of the North Cape whale is limited to the 
north temperate rone of the Atlantic Ocean, whereas the 
Greenland whale is found most frequently in the closer 
vicinity of the Pole. Along the coasts of Europe the 
North Cape whale used to be found from the Mediter- 
ranean to the sea north of Norway, as far as the Beeren 
Island. Its true home, was, however, according to earlier 
writers who have dealt with the whale-fisheries in the 
preceding centuries, between Iceland and Norway, its 
original name — the North Cape whale — ^being derived 
from its frequent appearance around that promontory 
some centuries ago. 

It visited the coasts of Central and South Europe 
regularly during the winter months, its favourite haunt 
appearing to be the Bay of Bisc^. There it began to be 
pursued very early — ^perhaps as far back as the eleventh 
or twelfth century. In the fourteenth century the whale- 
fishery was an established industry here. It was also, 
according to the Icelandic Saga, “ Kongespeilet," written 
in the twelfth century, already at that period largely 
caught by the Icelanders. It was called by the latter 
slHwafr (smooth-back), and it was in all probability the 
catching of the North Cape whale of which the bard 
Othar of Haalogaland, i.e. Nordland in Norway, gave 
such an interesting account before King Alfred the Great 
of England. He stated that its haunts were then the 
shores of Northern Norway. 

The principal expeditions for catching the whale wer^ 
however, despatched from 'the Bay of Bi^ay, but as it 
became more and more scarce in this part it was followed 
as far as Iceland, where the Biscay nshermen fopnd 
formidable rivals in the old Icelanders. It was these 
expeditions to Iceland which brought the Greenland 
whaJe under the notice of the southerners, and from the 
beginning of the seventeenth century iht Greenland 
whale fishery around Spitzbeigen hecamt the leading 
industry. . . 

In the middle of the seventeenth century the Americans 
I began to catch whales. The Biscay whale was then very 
I plentiful around the east coast of North America, and 
J|p|m the ports of ** New England " numerous expeditions 
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for himdng this species wm yearly desjMtched. The 
Asiericans called it blade whal&” a denomination which| 
by the bye, also applies to other kinds. 

Its range on the shores of America seems to have fallen 
a Utde soHLith of that of Europe, It is in fact most pro- 
bable that the whale visited the coast of Florida during 
the winter months, perhaps even more southern latitudes. 
Northwards it xnight be round as for as the sea is free 
from ice, but several circumstances seem to indicate that 
it prefer^ a temperate sone, and that its appearance on 
the shores of Greenland were merely migratory visits 
durii^ the hot season. It may in fact be assumed that 
the North Cape whale made its r^lar migrations like 
the Greenland whale ; in support of which I may point 
out that from the thirteenth to the fifteenth centuries the 
whale-hunting in the Bay of Biscay was carried on only 
during the winter months, and around America was limited 
to the season between November and April, at all events 
on the coast of New England. 

What is known as to the principal haunts of this spe- 
des of whale is alone based on the reports we possess of 
its hunting in the preceding centuries. 

From the eighteenth century we hear no more about 
the catching of the North Cape whale in European 
waters, and in the beginning or the present century it 
also ceased to be hunted on the shores of America in 
consequence of its great scarcity. 

It is therefore exceedingly interesting to find that the 
North Cape whale is again appearing on the east coast 
of America in such numbers that its catching is being 
resumed. 

On the coasts of Euro^ the whale has only been dis- 
covered twice during this century, vis. in 1854, when a 
young one was caught at Pampeluna, the mother escap- 
ing ; and in 1877, when .the carcass of one — thirty-six 
foot in length — was cast ashore in the Bay of Toronto 
in Southern Italy. The skeleton of the former was 
brought to Copenhagen by the late Prof. Eschricht, where 
it now is. 

The discovery which I made in 1882 on the shores of 
Finmarken of remains of this species of whale, hunted 
there by the Dutch in the sixteenth century, gave rise to 
further investigations as to the probable reappearance also 
in these parts of the North Cape whale, and from reports 
and drcumstances brought to my knowledge, I feel con- 
vinced that considerable numl^rs of the North Cape 
whale again yearly appear on the coast of Northern Nor- 
way, where they were once so common. I must indeed 
rejiret that to ascertain with positive certainty whether 
this is a scientific fact is veiy difficult for a scientist whose 
stay in a certain part for scientific research is limited to a ^ 
month or so. I hope, however, to obtain substantial proof 
of my belief at no very distant date. 

For a figure of the North Cape whale 1 may refer the 
reader to that published in May 1883 in the Bulletin of 
the American Museum of Natural History, New York. 

The University, Christiania G. A. Guldberg 


MEASURING EARTHQUAKES 
I, — Methods 

T T is difficult to define the word earthquake in terms 
* which will not cover cases to which the name is inap- 
imipriate. To say that an earthquake is a local disturb- 
ance of the earth’s crust, propagated by the elastidty of 
the crust to neighbouring portions, is true, but die defini- 
tom does not exclude, on die one hand, such tremors of 
meMfl as are set up by the rumbling of a carriage, by the 
tread of a foot, or even by the chirp of a grasshopper, nor, 
M the other, those slow elastic yieldings which result from 
dsanm of atmospheric pressure, from the rise and foil of 
the tides, and pbhaps from many other causes. One 


writer, in his definition of the word, limits the 
earthquake to disturbances whose causes are unknown— a 
course open to the ohwaous objection that if the study of 
earthquakes ever advanced so far as to make the causes 
perfectly intelligible we should, by definition, be left with 
no earthquakes to study. It must be admitted, however, 
that in the present state of seismology this obj^tion has 
no force, for in assigning an origin to any disturbance likdy 
to be called an earthquake, we have, so far, been able to 
do little more than guess at possibilities. Ine more prac- 
ticable task of determining what, at any one point vnthm 
the disturbed area, the motions of the ground during an 
earthquake exactly are has lately receiv^ much attention, 
and in this department of seismology distinct progress 
has been made. 

Apart from its scientific interest, this absolute measure- 
ment of earthquake motion is not without its practical 
use. Though the recent sharp earthquake in the Eastern 
Counties has reminded us that no part of the earth’s sur- 
face can be pronounced free from liability to occasional 
shocks, these occur so rarely in this country that English 
builders are little likely to let the risk of an earthquake 
affect their practice. If Glasgow or Manchester bad 



Fig. I 

been shaken instead of Colchester, the chimneys of the 
mills would, we suppose, have risen again in a few weeks 
no less tall than before. The case is different in an 
“ earthquake country,” such, for example, as some part^ 
of Japan, where the present writer had the good fortune 
to experience, during five years, some three hundred 
earthquakes. Where the chances are that a structure win 
have to stand a shock, not once in a few centuries, but 
half-a-dozen times a month, the value of data which wiU 
enable an architect or engineer to calculate the frequency 
and amplitude of the vibrations, and the greatest probable 
rate of acceleration of the earth’s surface, does not need 
to be pointed out. 

To know how the earth’s surface moves during the 
passage of a disturbance we must obtain, as a s^dard of 
reference, a ‘^steady-point,” or point which will remain 
(at least approximately) at rest. This is a matter of no 
small difficult, for (as will be shown in a second paper) 
the motions during any single earthquake are not only 
very numerous but remarkably various in direction and 
extent Most early seismometers were based on the idea 
that an earthquake consists mainly of a single great im- 
pulse, easily distinguishable from any minor vibrations 
which may precede or follow it The writer’s observe- 
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tfn«» of Japanese eardiquakes do not beat this out. They 
diow, on the contrary, during the passage of almost every 
scores of successive movements, of which ik 
smgle one is very prominently greater th^ the rest. 
Moreover, die direction in which a particle vibrates is ^ 
£ar from constant that it is usually impossible to specify 
even roughly any particular direction as that of principal 
movement For these reasons attempts are futile to 
obtain knowledge of earthquake motions from instruments 
intended to show only the greatest displacement or “the 
direction of the shock.” The indications of such instru 
ments are, in fact, unintelligible, and it is safe to say tha 
no seismometer is of value which does not exhibit con* 
tinuously the displacement of a point from its origina! 
position during the whole course of the disturbance. 7'h€ 
value of the observation is enormously increased if, in 
addition to the amount and direction of the successive dis- 
placements being shown, these are recorded in their relation 
to the time. We can then, besides seeing the frequency 
of the vibrations, calculate the greatest velocity of the 
motion of the surface, and also its greatest rate of ac- 
celeration — an element of chief importance in determining 
an earthquake’s capacity for mischief, since in a rigid 
and rigidly founded structure the shearing force through 
the base is equal to the product of the acceleration into 
the mass, and the moment tending to cause overthrow is 
that product into the height of the centre of gravity.' 



Seismographs used during the last three or four years 
by the writer and others in Japan give a record of the 
earth’s motion during disturbance by dividing that into 
three components, along the vertical and two horizontal 
lines. In the writer’s apparatus these three arc inde- 
pendently recorded on a revolving sheet of smoked glass, 
which is either maintained in uniform rotation, ready for 
an earthquake to begin at any moment, or is started into 
rotation (by help of an electro-magnetic arrangement) by 
the earliest tremors of the earthquake itself. The relative 
position of the marks on the glass serves to connect the 
three components with each other, and a knowledge of its 
speed of rotation connects tliem with the time. It is suffi- 
cient that the “ steady-point ” for each of the three com- 
p^^ents should be steady with respect to motion in one 
direction only. It may move with the earth in either 
or both of the other two directions, and in fact it is 
^nendly most convenient to provide three distinct 
attSLdy-points, each with no more than one degree of 
freedom. 

In that case each steady-point is obtained by pivoting 
a piece about an axis fixed to the earth, and in nearly 
neutral equilibrium with respect to displacements about 
the axis of support. When the earth’s surface shakes in 

I 7 The case is cKBbrent a* d mi ch le.**! simple whtre he atmeture is so 
flexible an to have a period of fret vibra'lon comptral'e vlth ths periods of 
the cartliquake vibrations. 


the direction in which the piece is free to move, the sup- 
port, which is rigid, moves with it, but the oen^ of per- 
cussion of the pivoted piece remains approximately at 
rest, and so affords a point of reference with respect to 
which the earth’s movements may be recorded. If we 
could get rid of friction, and if it were practicable to have 
the equilibrium of the pivoted piece absolutely neutxal, 
the centre of percussion would remain (for small moticwis) 
rigorously at rest even during a prolonged disturbance. 
But there must be some friction at the axis of supimtt and 
also at the tracer which records the relative position of 
a point moving with the earth and the steady-point of the 
seismograph. And the pivoted mass must have some 
small stability, to prevent a tendency to creep away from 
its normal position during a long continued shaking, or in 
consequence of changes of the vertical. If, however, the 
mass be so nearly astatic that its free period of oscillation 
is much longer than the longest period of the earthquake 
waves, and if great care be taken to avoid friction, the 
centre of percussion behaves almost exactly as a true 
steady-point with respect to all ^he most important 
motions of even a very insignificant earthquake. The 
effective inertia of the system may be further increased 
by pivoting a second mass on an axis passing throu^ the 
centre of percussion of the first piece and parallel to the 
axis of support. An instrument designed on these lines 
in which the pivoted pieces in neutral equilibrium were 






two light frames supported as horizontal pendulums at 
right angles to each other, and with a massive bob pivoted 
at the centre of percussion of each, gave (in 1880) the 
earliest complete records of the horizontal movement of 
the ground during an earthquake. A description of it 
has been given in the Proccedivgs of the Royal Socufy, 
No. 210. 

Figs. I and 2 show this seismograph, improved in many 
its details. The form shown is one which has done 
excellent service in a seismological observatory which the 
writer was enabled to establish in the University of Tokio, 
through the interest of the Japanese directors. A similar 
instalment has also been supplied to the Government of 
Manila. Fig. i shows one of the two horizontal pendu- 
lums with a portion of one of its upright supports 
removed. The axis of support (which slopes ver>^ slightly 
forward to give a small degree of stability) is formed by 
two steel points, ^ and c, working in an agate V-groove 
and a conical hole. The frame of the pendulum is a light 
steel triangle, a, the effective inertia being given aUiMt 
wholly by a second mass pivoted at ^on a vertical axis 
which passes through the centre of percussion the 
frame. The tracer, which serves to ma^ify as well as to 
record the motion, is a straw, tipped with steel, and 
attached to the pendulum by a horizontal joint at d, which 
allows it to accommodate itself to any inequalities m the 
height of the glass plate on which its distant end rests. A 
portion of its weight is borne by a spring, adjustable by a 
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clamp at by which the pressure of the tracer on the 
glass plate may be reduced to an amount just sufficient to 
scratch off a &in coating of lamp-black with which the 
glass is covered. In Fig. 2 the two pendulums are seen 
m plan, with their tracing pointers touching the glass 
plate £‘ at different distances from its centre. The plate 
and pendulums are mounted on a single base, which is 
very rigidly secured to the top of a broad post, stuck 
firmly in the earth and projecting only a few inches above 
the surface. Continuous rotation is communicated to the 
plate by a friction-roller, held in a slot guide and con- 
nected by a uni^'ersal joint to one of the arbors of a clock, 
which is wound up once a day. Government by an 
escapement being out of the question, the clock is con- 
trolled by a fluid-friction governor connected to the wheel 
train, also by friction gear, as shown in Fig. 3. The balls 
are four in number to prevent disturbance of them by an 

A. 


ment is to be preferred. When an earthquake has oc- 
curred, the plate is removed, varnished, and photographed 
by using it as a “ negative.’^ 

The bob of each pendulum may of course be rigidly 
attached to instead of pivoted on the pendulum fmme. 
In that case the centre of percussion of the frame and bob 
together (which will then oe a little farther from the sup- 
port than the centre of the bob) will be the steady- point 
The writer, howe\ er, prefers the arrangement described 
above, which gives great compactness and a maximum of 
effective inertia, and which has the advantage of making 
the position of the sieady-point at once determinate. 

It would take too much sp.ace to describe or e\"cn to 
enumerate the many other devices which have been 
suggested to secure a steady-point by various metht>ds of 
astatic support,' leaving one, or in some cases two, 
degrees of freedom to move htwizontally. The horizontal 







P'S. e 



earthquake. The vanes dip into oil, and are drawn back 
by two springs which tie them to the spindle. 

When the earth shakes, the axis, /f, of each bob remains 
sensibly at rest as regards components of motion perpen- 
dicular to the corresponding pendulum, and the tracing 
point is therefore displaced over the glass plate, in the 
direction of the plate’s radius, through a distance which 
in this case is four times the motion of the earth. So 
long as no earthquake occurs each pointer traces over and 
over again a single circle on the plate. The circle fre- 
quently tends to widen inconveniently, especially if the 
pendulum is very nearly astatic. This is in part at least 
vertical as have been observed 
dAbbadie, Plantamour, G. H. Darwin, and others, 
loe plate consequently requires frequent attention, and 
wnere that cannot be given, an electric starting arrange- 


Fie. 6 


pendulum has been modified by substituting a flexible 
wire and spring for its rigid pivots, thereby avoiding all 
but molecular friction at the axis of support. Spheres 
and cylinders, free to roll on plane or curved surfaces with 
or without a slab above them, have been tried, but their 
friction is excessive. The approximate straight-line 
motions of Watt and of Tchebicneff have been pressed 
into the service as means of suspending a mass with 
freedom to move in a horizontal path. The common or 
vertical pendulum, an old favourite with seismologists, has 
suffered many transformations in the effort to reduce its 
stabiKty, which is preposterously great unless we make 
the pendulum very long. A 20-foot pendulum consisting 
of a cast-iron ring weighing half a hundredweight, hung 

* See papen by Gray, Milne, the writer, and olhen in the TfatuacHofti 


0/ the ^eumciiical 'Society '0/ voLl i. to vl. ; m a on 

^Earthquake Meaiurement/' publUhed a year ago by the Univeruty cl 


Tokio. 
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by three wires from a limd tower, has done good work in 
the writer's observatory, but such an instrument has obvious 
drawbacks. Fig. 4 shows an arrangement, also used by 
the writer, and called a duplex pendulum.” A common 
pendulum with a ring bob, Bj, is connected to an inverted 
pendulum, Bg, by a ball-and-tube joint, which compels the 
bobs to move horizontally together. The combination 
can be made as nearly astatic as may be desired by pro- 
portioning the masses of the bobs to the lengths of the 
suspension-rods. The inverted pendulum stands on a 
joint which gives two freedoms to rotate but prevents 
twisting about a vertical axis ; an extension 01 its rod 
upwards forms the multiplying arm, and carries a tracing 
pointer. 

Another plan is shown in Fig. 5, which may be de- 
scribed as a duplex pendulum with a single bob, whose 
weight is borne partly by a socket below and partljr by a 
spnng from a support above. Any one of these instru- 
ments affords a single steady-point with respect to all 
motions in azimuth. Their principal use is to give 
“ static ” records of the horizontal motion, that is, records 
traced on fixed plates, which show at a glance the changes 
in direction of displacement during the occurrence of an 
earthquake. 

In attempting to register the vertical component of 
earthquake motions, we meet with the difficulty that the 
weight of the mass whose inertia is to furnish a steady- 
point acts in the direction in which freedom of motion is 
to be retained. A weight hung by a spiral spring from a 
support above it is too stable to act as a seismometer, 
unless the spring be impracticably long. A horizontal bar 
6xed to a wall by a flexible joint and loaded at its end — 
an old device used by the British Association Committee 
at Comrie in 1842 — is open to the same objection. If the 
loaded bar is rigid, but pivoted about a nxed horizontal 
axis, and held up by a spiral spring near the axis of sup- 
port, we obtain a much slower period of free oscillation 
than if the spring were directly loaded with a weight 
which would stretch it to the same extent Mr. Gray has 
rendered this device as nearly astatic as may be desired 
by adding a small tube containing mercury, whose effect 
is to increase the load when the bar goes down and to 
decrease it when the bar goes up. Another and simpler 
way of attaining the same result is shown in Fig. 6, which 
represents the vertical seismograph used in Japan by the 
present writer. There is a horizontal bar pivoted at^ut a 
Horizontal axis on two points at with a heavy bob, 
whose weight is borne by a pair of springs, d. But the 
upward pml of the springs, instead of l^ing applied to the 
bar in the line joining the axis r with the centre of gravity, 
is applied below that line by means of the stirrup e. Con- 
sequently, if the bar goes down, the pull of the springs, 
although increased above its normal value, is applied 
nearer to the axis, and (by properly adjusting the depth 
of e below the bar) the moment of the pull of the springs 
may thus be kept as nearly equal to tne moment of the 
weight as may be desired — a condition which of course 
secures astaticism. The centre of percussion of the 
loaded bar is the steady-point, with respect to which the 
vertical motions of the ground are recorded by the multi- 
plying lever / on the rim of a revolving glass plate, 0, 
which may be the same plate as that which receives the 
record of the two horizontal components. 

The instruments which have been briefly described 
succeed in rostering very completely all the movements 
oiT the ground at an observing station during the occur- 
rence of an ordinary earthquake, and some of them could 
be adapted with little difficulty to the remstration of 
violent convulsions. It would be outside the scope of 
this paper to deal with the appliances by which Rossi and 
others have investigated those minute and almost in- 
cessant tremors of the soil whose very existence no obser- 
vations less fine and careful would serve to detect 

J. A. Ewing 


NOTES 

The meeting for oiganisation of the American Association for 
the Advancement of Science will be held on Thursday morning, 
September 4 ; and on Friday evening, September 5, after the 
address of the 'retiring President (Prof. Charles A. Young, of 
the College of New Jersey), a general reception will be tendered 
by the citizens and ladies of Philadelphia to the members of the 
British and American Associations, and the ladies accompanying 
them. The British Association has been cordially invited, both 
by the American Association, to take part in their proceedings, 
and by the Local Committee representing citizens of Philadelphia, 
to accept the warm welcome which will be tendered them during 
the joint session. The Local Committee for the Philadelphia 
meeting is divided into a number of sub'Committees, which ^ve 
been specially created to render the stay of their visitors agree- 
able. It is earnestly requested that every one who intends to 
participate in this meeting will send his name, together with the 
number of ladies and gentlemen in his party, at as early a date 
as possible, to Dr. Persifor Frazer, Secretary of the Committee 
on Invitations and Receptions, 201, South Fifth Street, Phila- 
delphia. During the week occupied by the session a number of 
receptions, entertainments, and excursions will be given, and a 
day will be set apart for the examination of the International 
Electrical Exhibition, to be held at Philadelphia, under the 
auspices of the Franklin Institute, and commencing September 2. 
By an arrangement between the Canadian and United States 
trunk lines, the members of the British Association will be 
furnished with first-class passage from Montreal to Philadelphia 
and return for 15 dollars (3/. ix. &/.), or for the single trip from 
Montreal to Philadelphia for 9 dollars (i/. lyx.). It is to be 
hoped that these rates will be further reduced before the members 
of the British Association will be ready to take advantage of 
them. 

The Executive Council of the International Health Exhibi- 
tion have determined to hold an International Conference on 
Education in connection with the Education Division of the 
Exhibition ; they have appointed a Committee of Management, 
who have drawn up a programme. For convenience of discus- 
sion all papers to be read will be printed beforehand, and they 
will subsequently be published by the Executive Council. 
Persons desirous of attending the Conference are invited to send 
in their names to Mr. R. Cowper, Secretary to the Committee 
of Management, International Health Exhibition, South Ken- 
sington, to whom any inquiries can be addressed. The follow- 
ing are the subjects for discussion :~i. Conditions of Healthy 
Education. 2* Infant Training and Teaching ; (o) Kindergarten ; 
{b) Instruction generally. 3. Technical Teaching t (a) Sdenoe ; 
(^) Art ; (r) Handicrafts ; (cT) Agriculture ; (r) Domestic Eoo* 
nomy. 4. Teaching of Music in Schools. 5. Museums, 
Libraries, and other Subsidiary Aids to Instruction in Connec- 
tion with Schools. 6. Training of Teachers. Under this head 
will be considered the right professional preparation for teachers 
in (u) elementary, (^) intermediate and higher, (r) special and 
technical schools. 7. Inspection and Examination of Schools s 
(e) by the State ; {b) by the Universities ; (r) by other public 
bodies. 8. Organisation of Elementary Question. 9. Or- 
ganisation of Intermediate and Higher Education. 10. Organisa- 
tion of University Education, ii. Systems of Public Instruc- 
tion in various Countries. 

The Albert Medal of the Society of Arts has been awarded by 
the Council of the Society, with the approval of the Prince of 
Wales (the President), to Capt. James Buchanan Eads, the 
American engineer, whose works have been of great service in 
improving the water communications of North America, and 
have thereby rendered valuable aid to the commerce of the 
world.” 
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The death is aimotmoed of the celebrated Danish entomologist. 
Prof. J. C. Sdiiodte, at the age of sixty-nine. 

The St. Petersbuig; Academy of Sciences intends to publish 
the valuable documents which came into its possession from the 
great expeditions of the last century, of KrasheninnikofT, Miiller, 
Pallas, and Messerschmidt ; they are still unknown, as also the 
correspondence of the great explorers of Russia and Siberia. 

A NEW scheme of a Polar expedition has been recently sub- 
mitted by several officers of the Russian Navy to the Minister, 
Admiral Shestakoff. Starting from the idea that it is impossible 
to reach the North Pole by sea on account of the archipelagos 
that cover the circumpolar region, the Russian officers propose 
to start an expedition on sledges from the New Siberia Islands, 
which are 900 nautical miles distant from the Pole. This space 
is to be covered by sledge parties, who would make depots of 
provisions on the newly-discovered islands, and thus slowly but 
surely advance towards the north, securing at the same time the 
return journey of the expedition. When elaborated, the scheme 
will be submitted to the learned Societies, and the necessary 
money raised by subscriptions. 

We understand that the Commissioners under the new Uni- 
versities (Scotland) Bill, if passed as it stands at present, will 
have power to establish, if they find it expedient, a Science 
Faculty in the Universities or in some of them, and to make 
provision fora curriculum or course of study in such Faculty which 
shall be coordinate with the curriculum or course of study in the 
Faculty of Arts. The Bill has the approval of the Senatus Aca- 
demicus University of Edinburgh. 

Mr. James Jackson, the librarian of the Paris Geographical 
Society, has drawn up a useful table showing the extent to which 
the metrical system is used. In the following countries the 


system is legally obligatory : — 

PowUtion Population 

Argentine Republic 2,8^,000 Italy 28,459,451 

Austria- Hungtuy... 37,786,346 Mexico 10,046,072 

Belgium 5*520,009 Netherlands 4,172,971 

Bolivia if957*352 Norway 1,806,900 

Brazil 9,883,622 Paraguay 346,048 

ChUi 2,199,180 Peru ... 2,^9,945 

Colombia 4,000,000 Portugal 4,160,315 

Denmark 1*969,039 Roumania 5*o73*ooo 

Equador - 946,033 Spain ... 16,634,345 

France & Colonies 46 , 843,000 Sweden 4*579*1X5 


Germany 45,234,061 Switzerland 2,846,102 

Greece i, 979.305 

241,973.011 i 

In the following countries the metrical system is optional 
Canada, 4,324,810; United States, 50,419,933; Great Britain 
and Ireland, 35,241,482 ; Persia, 7*653*600; total, 97,639,825. 
In the following countries the system is often used without its 
having legal value : — 

Population Population 

6,820,000 Uruguay 438*245 

198.755.993 Venezuela 2,075,245 

«oo,37a,SS3 

Turkey 24,804,350 333i366,386 

THE^Duke of Norfolk has indicated his intention of con- 

tributing 3000/. towards the technical department of the Firth 
College, Sheffield. 

The East of Scotland Naturalists’ Union held a very success- 
ful meeting in Dundee on Friday and Saturday last. Dr. 
Buchanan White gave an instructive and interesting address; 
various reports were given in, papers read, and a largely- 
attended coHotnaaione held in the evening. On the Saturday a 
excursion was made to the Bell Rock. 

The Mandieiter Field Naturalists have been spending the 
Whitsuntide holiday in Sherwood Forest. On the way to 


Mansfield, which was chosen as the head-quarters of the party, 
a short stay was made in the mountain limestone region of 
Derbyshire, to examine the geology of Brick Cliff. An interest- 
ing feature of the programme was the visit made to the Cres- 
well Caves (in a pretty ravine of the magnesian limestone) under 
the guidance of the Rev. J. Magens Mello, one of the principal 
explorers of the caves, from which, it will be remembered, im- 
portant remains of the post-Pleiocene Mammalia and Neolithic 
instruments have been obtained. The weather was very pro- 
pitious, and the visit very enjoyable. 

The seventh annual meeting and convirsaaidne of the Mid- 
land Union of Natural History Societies will be held at Peter- 
borough on Wednesday, June 25. Excursions will be made to 
Stibbington Hall, Bedford Purlieus, and the Decoy in Borough 
Fen and Croyland on Thursday, June 26. The annual meeting 
rill be held in the Fitzwilliam Hall, Peterborough, on Wednes- 
day, June 25, at three o’clock, the President of the Union (the 
Very Rev. the Dean of Peterborough) in the chair. The business 
of the meeting will be to receive the Report of the Council and 
the Treasurer’s accounts ; to fix the place of the next annual 
meeting in 1885 ; to award the Darwin Medal for the year 1884 ; 
to consider any suggest ions that members may offer ; to discuss 
the work of the Union during the coming year ; and to transact 
all necessary business. The President will open the meeting 
with an address. 

Mr. F. W. Eastlake of Tokio informs us that the well- 
known Devonian Brachiopod, Spirijer disjunctus, in common 
with several other Devonian genera such as Rhyncotulla^ 
litfs, SpirorbiSf and the like, is called by the Chinese shi-yin or 
** Stone Swallow,” and that the powdered shell is largely sold 
by the native druggists as a specific in urinary and renal dis- 
orders. He has obtained a specimen of the shell from South 
Formosa, which he regards as indicating a prolongation of that 
Devonian formation which, commencing with Hainan and 
Southern China, is traceable throughout the Loochoos and the 
southern provinces of Japan. Spirifer dhjunctus is not un- 
common in the Mikado’s Empire, but as it is highly prized on 
account of its supposititious medicinal virtues, it is possible* 
if not probable, that the fine specimens obtained from the Japanese 
were originally brought from China. The very fact that Spirifer 
disjunclus is one of the ornaments of the Eastern Asiatic pharma- 
copoeia renders it unusually difficult to trace the locality whence 
the Brachiopod may have been brought. 

The new Scandinavian mathematical journal, Acta Mathe^ 
matica^ has already gained such a reputation that the French 
Government has decided to subscribe for fifteen copies for the 
I Faculty dcs Sciences. In his note to the Swedish Ambassador 
in Paris on this subject M. Jules Ferry points out that it is the 
first time his Government has supported a foreign publication, 
which he trusts will be an acknowledgment of the high inter- 
national position the Acta MmhemeUiea has gained and of the 
value it has become to French science. This journal is also 
j supported by the three Scandinavian Governments. 

With the hngLucinde, which has just left Copenhagen, Lieut. 
Jensen of the Danish Navy, Dr. Lorentzen, and the painter Ris- 
Carstensen, left for Greenland for the purpose of measuring, and 
exploring geologically and geographkidly, the country between 
Holstensborg and Sukkertoppen, the ^ore of which is very 
broad — ^it is estimated about sixty miles. As this part of Green- 
land has never been visited by Europeans, our knowledge qf its 
natural condition is limited. The natives state that theiiq are 
deepQords here, and great high plateaux partly covered with 
glaciers. 

On May 14, at 12.30 a.m., a remarkable phenomenon was 
observed at Nykbping in Sweden. The weatto was dull and 
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rainy, when suddenly streamers of light were seen in the northern 
slcy running from west to east. They were seen twice, the first 
time lasting about a minute, but the second very short. The 
lig^t was so intense that the streets became quite light. 

The Museum of the Kcndnl Literary and Scientific Institu- 
tion possesses a valuable series of Carboniferous fossils. Most 
of the zoological groups arc well represented, especially in rela- 
tion to Brachiopoda and Gasteropoda, the former containing 
large examples of Prcdurtus gtf^antms, Martin, and the latter 
important specimens of Enomphalus crotolostomus^ M’Coy, and 
Phancrotinus eristaius^ Sowerby. The fossils are chiefly local, 
many of them having been collected by the once well-known 
geologist of Kendal, John Ruthven, who prepared the geoVogicai 
map for Miss Martincau’s ^'English Lakes.” This collection 
has recently l>ecn named, classified, and catalogued by Mr. R> 
Bullen Newton, F.G.S. 

In the letter by M. Antoine d’Abbadic in NATURKforMay 29 
(p. loi), the passage, **il was then 24m. 8s. past midnight,” 
should be omitted. 

The additions to the Zoological Society’s Gardens during the 
post week include two Squirrel Monkeys {Chiysoihrix sHurea 
d 9 ) from lirazil, jircsented by Mr. Robert 'J'hom ; two Black- 
cared Marmosets {//apaic penidlla^a 6 6 ) from South-East 
Brazil, presented by Mr. C. D. Midcllelon; a Common Squirrel 
(Sciurus vulgar is) f British, presented by Mrs. (i rover ; a Marsh 
Ichneumon {Ue pcstes galera), a Dusky Ichneumon {Hrrpesies 
pulverulctitus) from South Africa, presented by Dr. Ilolub» 
C.M.Z.S. ; two Sociable Vultures {Vultur auriculaiis) {nrea 
Africa, an Angolan Vulture {CypohUvax angolcusis) frenn West 
Africa, presented by Sir Donald Currie ; a (iray Amphisbama 
(Planus dfffiTMs) from Spain, presenle<l by Mr. W. C. Tail, 
C.M.Z.S. ; a Burchell’s Zebra (Equus bu^cluliii 9 ) from South 
Africa, two Common Camels {Camelus tfromnfnriu^) from Egypt, 
five Horned I.izards {P/iryuosoma eonmfum) from North 
America, deiiosited j five Goldeneyes {Chui^iula glaiidon)^ five 
Common Snakes ( Iropidonotus natrix)^ twenty-four Green 
Lizards {Laceda vitidi ), Eurojican, ]nu‘chase<l ; a Japanese 
T>cex {Cvn'us sika 9 ), a Mexican Deer {Crtyus fttexicanus 9 )t 
a IjOng- fronted Gcrbillc {Gerbiilus Icngifrous)^ born in the 
Gardens. 


OUR ASTRONOMICAL COLUMN 

The Obsfcrvatory of Baris. — Admiral Mouchez’s report 
on the state of this establishment and the work accomplishccl 
therein during the past year commences with some details of 
his wheme for erecting a succursal observatory at a distance from 
Paris, where the disadvantages of location in the midst of a 
great city would he avoided. His proposal was to dispose of a 
part of the actual grounds of the Observatory, a step whkh would 
DC likely to realise a sum adequate to the erection of the new 
building, at the same lime retaining tlic jiresent one to form 
the head-quarters of the Bureau des Calculs, the Archives, and 
the Museum, the two establishments to remain under the same 
direction and to constitute together the Observatory of Baris. 
This scheme, it is known, has not met with general acceptance 
at the hands of the scientific authorities. 

^ M. I^wy, in charge of the Meridian Service, has been occu- 
pied with the reobservation of stars in the Catalogue of Lalande, 
while a large number of observations of the sun, moon, and 
plaxiets has also been made, eighteen observers taking part in 
this work in the course of the year. The couatorials of 12 and 
14 inches aperture and the equatorial ccudi were cmjdoyed on 
observations of comets and small planets. The Ecliptical Charts 
Nos. 12, 19, 48, and 67 have progressed, and attention has been 
paid to double-star measures. M. Mouchez reports that the 
construction and installation of the great telescope (074 m.) has 
been retarded by the difficulty of establishing it in the grounds 
of the Observatory at Paris. In the Department of Astrono- 
mical Physics MM. Thollon and Tripled had been occupied for 
^ix weeks on the Pic du Midi, where, with M. Naussinat, in 


present charge of the Observatory, they studied the advanta|;es 
of the station, more especially for solar observations, concluding 
that great scientific interest would attach to woiic that might to 
accomplished during the four or five weeks of the fine seasroi in 
a small observatory at that point. Funds for the purpose are 
not yet available. 

M. Mouchez further reports upon the distribution of time in 
Paris, the additioas to the Museum during the year, which con- 
sist of instruments of the last century found in the Observatory of 
Toulouse, a portrait of Copernicus, &c. ; the work of the Bureau 
(fes Calculs, which remains in charge of M. Gaillot ; the pub- 
lications of the Observatory during the year, including vol. xvii, 
of the AnnalrSf in which are some important memoirs theoreti- 
cal and practical ; and the personal work of the staff. 

A plan of the grounds of the Institution is appended, on 
which arc distinguished those portions which M. Mouchez had 
proposed to alienate with the view to providing means for the 
erection of an ol>fiervatory at a distance from Paris. 

The Great Comet of 1882. — In an appendix to the Wash- 
ington Observations, 1S80, is an account prepared by Mr. W. C. 
Winlock, at tlie desire of the Superintendent of the Naval Obser- 
vatory, Admiral Shufcldt, on the great comet of 1882 as observed 
at Washington, first with the 9 ‘6 inch and subsequently with the 
26-inch refractor. The latest date on which the comers po.sition 
was determined is April 4, 1883. Micrometrical measures of the 
nucleus were made on a number of evenings, and from a plate 
showing its aspect and formation between February i and March 
3 the difficulty of deciding upon the proper point for observa- 
tions of position, owing to the existence of several almost equally 
luminous condensations in the head of the comet, is very apparent. 
For a similar reason, in another plate the points observed with 
the transit -circle from September 19 to March 3 arc shown, 
'rherc has rarely, if ever, existed a greater need for precautions of 
this nature, to assist in the combination of the places obtaincfl at 
various observatories, f«>rt}u* accurate determination of the orbit. 
The comet was first seen at Washington shortly after noon on 
September 19, and was visible for several hours to the naked eye 
about twenty-eight minutes preceding the sun and i®'2 further 
south. In the 9 6-inch equatorial “it presented the appearance 
of a bird with wings extended,” a description that applies to 
otiicr comets that have been seen in daylight or in a very strongly 
illuminated sky, as for instance the first comet of 1847, figured 
in Johnston's “Atlas of Astronomy.” 


I GEOLOGICAL NOTES 

Canadian Coals and Lkjnites. — Dr. G. M. Dawson 
collects and publishes, chiefly from the Reports of the Geological 
Survey of Canada, some nseiul Notes on the Coals and Lignites 
of the Canadian North-West. These mineral fuels are all of 
Cretaceous and Tertiary age. They are extensively developed 
near the Bow and Belly Rivers and their tributaries, extending 
eastward from the base of the mountains to about the iiith 
meridian ; but as thks is the only region yet examined in detail 
by the Survey, there may yet prove to be other districts of caual 
value. Where the Cretaceous rocks have lieen much disturoed 
and folded, the coal passes into the condition of anthracite, of 
which a scam occurs on the Cascade River near its confluence 
with the Bow River and close to the line of the Canadian Pacific 
Railway. Out on tlie plains, however, the strata are nearly flat, 
and as they recede from the mountains the coals show a larger 
percentage of water, and assume more or less completely the 
character of lignites. 

Belgian Erratics. — To the already cited examples of frag- 
ments of Scandinavian rocks in the post-'l'ertiary deposits of 
Belgium Mr. E. van den Brocck has recently added the dis- 
covery of a piece of granite (measuring 0*8 X 0*5 X o*6 metre) 
in the most northern part of the kingdom, embedded in the fine 
Campinian sands of Wortel — apparently the first Belgian 
example of any fragment large enough to claim perhaps the 
name of an erratic block (Ann, Sac, GloL du Nord, xi. p. 2). 

Position op the Callovian Rocks. — M. Paul Choffat 

f rotests anfainst tlie inclusion of the Callovian among the Upper 
urassic formations, as was decided at the last Conference 
of the International Commission on Geolo^cal Nomenclature. 
This decision, based on the palaeontological affinity of the 
Callovian and Oxfordian stages he believes to be theoretically 
false and to be practically impossible of application in any gene- 
ral map of the whole of Europe. He gives a rimmi of obser- 
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vations which in his opinion demonstrate that in the chain of the 
Jura, the east of the Paris basin, and in Portugal the lower part 
and even the whole of the Callovian are locally replaced by fXi 
extension of the Bathonian deposits. — {Jomal de Sciencias 
Matheniaticas^ &c., Lisboa, No. xxxvii., 1884.) 

The Glacial Boundary in Ohio.— Prof. G. F, Wright 
has for ten years past been studying the glacial phenomena of 
the Eastern States of the Union. Beginning with the kames 
of the Merrimac Valley in Eastern Massachusetts, he has fol- 
lowed the last edge of the glacial trail from the Atlantic border 
across to the souUiern part of Illinois. How much further he 
may have to trace it westwards he is at a loss to know. Mean- 
while he gives an interesting outline of his labours in a pamphlet 
just issued by the Western Reserve Historical Society of Clcvc 
land, Ohio. The edge of the deposits left by the ice-slieet of 
the Glacial Period or “terminad raormne,” as the American 
geologists call it, has been traced by him from the western part 
of Pennsylvania across the southern counties of Ohio and the 
northern margin of Kentucky to near the Miami and Ohio Rivers. 

It then enters Indiana and makes a great northward swreep as 
far as Martinsville, a little south of Indianapolis, whence it turns 
south-westwards and passes into Illinois a little above the con- 
fluence of the Wabash with the Ohio. The Report gives detailed 
maps of the “moraine” in its passage across Ohio, with de- 
scriptions of the nature and form of the drift ridges in the different 
counties and townships. 

Hypersthene-Anpestte and Triclinic Pyroxene in 
Augitic Rocks. — The United States Geological Survey has be- 
gun the issue of a Bulfettn designed to appear from time to time 
in single parts, each containing a single paper complete in itself. 
'I'hese papers are to be such as relate to the general work of the 
Survey, but do not properly come within the scope of the Annual 
Reports or Monographs. The first number is devoted to the rocks 
of Buffalo Peaks, Colorado. A sketch of their geology by Mr. 
F.mmons, the geologist in charge of the Rocky Mountain Division 
of the Sur>’ey, is followed by a detailed description of some vol- 
canic masses by Mr. Whitman Cross, in which he continues his 
interesting researches on jiyroxenic rocks. As framnents among 
the beds of tufl'and likewise in place on the shoulder of the main 
Buffalo Peak, there occur certain augitc-andcsites the micro- 
scopic study of which reveals some important peculiarities. I'hc 
pyroxcnic constituent shows that a rhombic mineral, ])rubably 
nypersthene, is largely predominant, while a great number, if 
not all, of the rcmaininp[ crystals must be considered as triclinic. 
The occurrence of triclmic pyroxene had alrecidy been detected 
by the author among the crystalline schists of Brittany. He has | 
been led to re-examine many pyroxcnic rocks (diabase, mela- j 
phyre, basalt, &c.) from widely separated localities, with the result | 
of finding, in some common rocks from well-known localities, 1 
that the augitc, when placed between crossed Nicol prisms, is j 
extinguished at a very decided angle from the diagonals of the 
prism. This abnormal action he thinks must show either that 
the mineral in question is iriclinic or that there is an “optical 
anomaly.” Following the examjde of Foiique, who isolated 
and analysed the normal aiigilc and unsuspected hypersthene of 
the Santorin andesite, Mr. Cross isolated the rhombic pyroxene 
of the rock of Buffalo Peaks, and proved its crystalline form by 
examining detached crystals under the microscope. He likewise 
submitted it to chemical determination, which proved it to be 
true hypersthene. These researches induced him to test the 
character of the pyroxcnic constituent in other andesites from 
all parts of the world. He has found that a rhombic pyroxene 
is much more abundant in poijhyrilic crystals than augite. He 
suggests the need of a reclassification of andesite rocks, of which 
he thinks three main groups may be distinguished. At one 
extreme are the varieties writh a trachytic character rich in fel- 
spar, often containing quartz or Iridymite, and with a more 
crystalline ground-mass. At the other extreme are some basalt- 
like masses, but with little or no olivine. The normal “ augite- 
andesites ” form the intermediate group. 


KRAKATOA AND THE SUNGLOWS 

T N the last issue of the BulUiin 0/ the SL Petersburg Acadtmy 0/ 
Setewes (vol. xxix. No. 2), M. Rykatcheff publishes a very 
mteresdng paper on the atmospheric waves produced by the 
Krakatoa eruption. General Strachey and Mr. R. H. Scott 


(Nature, vol. xxix. p. 181) have already shown how the erup- 
tion must have produced an atmospheric wave which has been 
noticed by the barometers at many meteorological observatori^ 
The wave was propagated in concentric circles, incre^ing in 
diameter until it reached the great circle; then, it con- 
tracted until reaching a point on the antipode of Krakatoa, 
whence the wave returned in the some way to its point of 
origin; then, gradually diminishing in intensity, it m^ 
for a second and third time its way around the earth. M. 
Rykatcheff now publishes the curve of the ban^raph of Pavlovw 
for August 27 to 30, where the influence of the atmospheric 
wave is pretty well seen ; and he discusses the results obtamed 
from observations at thirty-one different stations (Pavlovsk, St. 
Petersburg, Berlin, Leipzig, Magdeburg, Brussels, Paris (I. and 
IL), Toulouse, Greenwich, Kew, Aberdeen, Stonyhurst, Liver- 
pool, Glasgow, Falmouth, Armagh, Valentia, Georgia Island, 
Coimbra, and Toronto). It appears from these observations, when 
calculated according to Gen. Strachey ’s method, that is, by taking the 
time between two successive passages of the wave at the same sta- 
tion, that, for European stations, on the averagje the wave took 
3611.38111. to make its way around the earth when it was going from 
east to west, and 3Sh.54m. when going from west to east. The 
accordance of the figures for different observatories is stnkmg 
(excepting Tolosa), the greatest deviation from the average being 
only -f 33m. and - 38ni. in the first case, H- 27ro. and - 39 *n* 
in the second. I'lie average speed would thus be : for the first 
wave, 303*3 metres, and 316*1 metres for the second. The cal- 
culated lime of the Krakatoa eruption would he between 9h. 6m. 
and 9h. 42m. Krakatoa mean time ; or, on the average, gh. 23m. 
Wlien the calculations are made on M. Wolf’s method (which 
admits the same sjieed in both directions), the average sp^d 
of the wave is 354*3 metres, and the time of the eruption 
would be loh. 39m. Krakatoa mean time. Finally, M. 
Rykatcheff makes the calculations by deducing both s]3eed and 
time of eruption from observations made at two stations next to 
Krakatoa (Pavlovsk and St. l^etersburg), and then he calculates 
from equations made for all other stations the error of the two 
observations. He receives thus 321 *4 metres for the speed of the 
wave, and loh, i6ni. for the time of the eruption at Krakatoa. 
These results arc more in accordance, he says, with the result 
obtained by Herr Wolfs method, and, combining both, M. 
Rykatcheff takes ns probable 327*9 metres for the speed, and 
loh. 27m. for the time of the eruption. As to the amplitudes 
of the oscillations of the barometers at different stations, they 
vary from 0*9 to 1*7 mm. and reach 2*$ mm. at Georgia 
Island. , ^ ^ 

'Jo the MeUorch^^vchc Zcitschnft for 1884 Dr. G. Hellmnnn 
contributes a learned paper on the recent glows. No 
theory is advanced as to their origin, and the interest of the 
paper is mainly historical. The oldest reference to similar 
phenomena the writer has been able to discover is that of the 
Flemish physician, IL Bructeus, who, in 1570, dedicated a 
“Traclatus de Crepusculis ” to Tycho Brahe. In this work 
occurs the passage : “ Cum autem diluculum initium sumat, ubi 
acr splcndesccrc incipit, idque cveniat cum lumen solis ab acre, 
ob vapores permixtos crassiores, versus horizontem rcflectitur, 
patet non in eadem distantia solis ab horizonte crepuscula semper 
inci<lerc, quod non una sit semper aeris densioris sive vaporum, 
a qiiibus fieri possit radiorum reflexio, altitudo.” 

In the Anmles de Chimie et de Physique, sixth series, vol. 1. 
1884, MM. Perrotin and Thollon deal with the same subject 
from the physical standpoint. They give an able n^sumioi the 
various accounts that have appeared, esnecially in Nature, and 
seem on the whole disposed to accept the theory of the volcanic 
origin of the after-glows. 


A correspondent, F. A. R. R., sends us the following com- 
munication on the subject : — 

The matter projected into the upper atmosphere appears to 
have passed round the globe westwards with great velocity, and to 
have diffused itself towards north and south much less rapidly. A 
stratum of fine dust thus formed itself at an elevation 
exceeding the altitude of the known upper currents, 
stratum caused the sun to look m-een or blue on the Gold Co^ 
in the West Indies, at the Sandwich Islands, in India 
Indian Ocean, and last, as late as S;P‘“”ter * 4 . 
nearly a month after the eruption of Krakatoa. The m^ and 
stars were freouenlly greenish in Europe in December and 
Jan”aX®^p to four^ months and a half after the eruption 
ind the sun whiter than usual towards setting. The finely 
divided matter which thus deprived the sun and moon of 
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part of the rm which go to form the compound white, was 
plainly of a di&rent grain from the amail p^idei commonly 
pceient in the sky, &r these arrest the blue rays and scatter 
then^ allowing the rays towards the red end of tne spectrum a 
freer passage so as to impress the eye with the predominant red 
colour of luminous objects seen through a long stretch of atmo- 
^bere. Since the dining sun in India turned strongly green, 
toe paitidef competent to arrest the red rays must have ex- 
ceeded, in the path of the ra^, the ordinary blue-arresting 
particles in quantity or power. But as the sun approadied dose 
to tlm horizon, the lower atmosphere, by cutting off the more 
refimigible rays, reduced the green, and sometimes caused the 
red to predominate in the setting sun. The partides of a com- 
mon blue haze cause the sun to set deep red. The volcanic dust 
partides may have exceeded in magnitude the partides which 
cause haze, and possibly the stratum may have contained par- 
tides whi^ might be i^ble under the microscope. That this 
dust stratum was stUl present in the higher atmosphere in 
Tanuaty was indicated by the greenish tinge of moon and stars. 
It was laigely composed of particles of suffident magnitude to 
•reflect white light, for a little before sunrise the sky seemed 
clouded over wuh something resembling white cirrus haze ; but 
like a film of dust on a mirror, or the floati^ dust in a room, it 
was not visible except at certain aimles. Condensed vapour, or 
ice particles in a very fine state ot division, would account for 
the persistent halo or corona of varying radius, but so also would 
])artides of transparent pumice* Assuming the red-arresting 
stratum to have remained during the autumn and winter 
months at altitudes from forty to twenty miles, descending 
say 1000 feet per day during 100 days, the effects observed 
alter sunset and before sunr&e were only what might be ex- 
pected to follow by reflection from the minute surfaces. In 
the case of ordinary cirrus, the tints up to half an hour after 
sunset are as follows: white, pale yellow, yellow, orange, 
irink, red, deep red ; or the red only may be visible if the texture 
be thin and the early twilight strong, with a continuous red- 
arresting stratum, however, we must consider what influence its 
horizontal breadth, through which the sun’s rays must pass when 
near setting, would have upon the light reflected from the west- 
ern sky. At a height of thirty miles the sun would be shining 
through a great length of the stratum, as viewed from the ele- 
vated point, when u had already set on the earth immediately 
below. At this point, thirty miles above the earth’s surface, sup- 
posing that to M the height of the stratum, the vapour of the 
lower air would not yet be strongly exerting its influence in arrest- 
ing the blue rays, but the sheet of dust would exert its maximum 
power of stoppiim the red rays, and the light which survived 
best, and which mm the earth’s surface we should see reflected 
soon after sunset from above the western horizon, would be green. 
The stratum being so composed as to be capable of reflecting 
idl kinds of light, but by its own action through a great breadth 
filteriim out some of the less refrangible rays, as it did more 
powertmly in India when less attenuated, the reflected light of 
the lun above the western horizon, and Indeed towards north 
and south as well, could not fail to be affected with an excess of 
green. As the sun sank still lower, viewed from the height 
of thirty miles, it would begin to be largely robbed of the 
blue and green rays by the ordinary lower atmosphere, and 
the next colour in the western sky would consequently 
be yellow, which would equally be reflected by the matter 
composii^ the stratum. The yellow would be the result of a 
competition between the red-arresting upper dust and the blue- 
arresting lower air. As the sun descend^ still lower, the power 
of the ordinary vapour-charged strata would assert itself, and the 
yellow would pam to orange, pink, and crimson, just as the 
colour of the sun seen from any eminence commonly changes in 
netting. The upper haze would merely reflect these naturally 
duuapng colours, but the later tints would be more striking as 
darkness increased. All the changes observed in the first after- 
^ow are thus fully accounted for by larger than ordinary sky 
particles arresting red waves and the genm mass of the stratum 
reflecting all rays falling upon it. The secondary after-glow 
would MOW similar gradations if the first were strong enough 
to emit much light, but the red in it would be most con- 
spicuous, for the action of the lower air in eliminating blue would 
be more powerful than the thin veil of dust in eliminating red. 
There was, however, a distinct greeniim of the eastern sky on 
several oc^rions, si^ifylng the approach of the secondary after- 
glow. The increase apparent bmHancy of both glows as they 
sank westwards would 01 course be due to perspective. 


TIf£ FIXED SrAES^ 

II. 

T HAVE said that the angle between the stars is measured in 
^ terms of the scale, but me scale^value, in seconds of arc, may 
change by the effects of temperature and from other causes. 

Bmsel, in his researches on the parallax of 61 Cygni, deter- 
mined by independent means the eflect of temperahire on his 
scale-value, and applied correspondiim corrections to his observa- 
tions. But he also took the precaution to employ two stars of 
comparison situated at right angles to each other with respect 
to the principal star, so tlmt the effect of parallax would be at a 
maximum for one comparison star at the season of the year when 
it was at zero for die other, and vUe p^riS, 

But in the course of previous researches I found that there 
were sources of error other than mere cha^e of the temperature 
of the air, viz. differences of temperature in different parts of the 
instrument, and changes in the normal focus of the observer’s 
eye, which exercised a very sensible influence on the results. It 
was necessary to devise some method by which these should also 
be eliminatea. 



Diagram .II,— Showing comparison stars employed in determining the 
parallax of a Centauri. 

There is a very simple means of doing this. Instead of taking 
two comparison stars at right angles, take two comparison stars 
situated nearly symmetricmly on opposite sides of the star whose 
parallax is to be determined— such, for example, as the stars a 
and 0 in Diagram II. Now observe these distances in the 
order a, $, a, on each night of observation ; so that on 
each night the observations of both distances are practically made 
at the same instant. Then, whatever causes have combined to 
create a systematic error in the measurement of one of these dis- 
tances, precisely the same causes must create precisely similar 
systematic error in the measurement of the other dbtance. Thus 
it, by the regular or irregular effects of temperature or by 
chan^ in the normal condition of the observer’s eye, we 
measure the distance a too great, so for the simultaneous 'ob- 
servations of the distance 0 we shall from precisely the same 
causes measure that distance too great also. 

But the difference of the distances will be entirely free from 
all errors of the kind ; and, if the distances are not ^uite equal, 
it is very ea^ to apply a correction on the assumption that the 
sum of the distances is a constant. 

In Diagram II. the cirde represents a radius of 2* surrounding 
the star a Centauri. The distance of the component stars oj and su 
Centauri in the diagram is enormously exaggerated for the sake 01 
dearness. Guided by the prindples just explained, search was 
made for comparison stars in pairs symmetrically situated with 
respect to a Centauri, and otherwise favourably situated for 
measurement of parallax. 

You will remember that from the effects of parallu all stars 
appear to describe smdl ellipses about a mean position ; stars 
near the pole of the ediptic describmg nearly dimes, and those 
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nfjir the ecliptic very elongated ellipses. .Obviou^y, th^» 
those pain ot stars are most favourable — other conditions twing 
equal — ^which lie near the major axis of the parallactic ellipse. 

dotted ellipse in Diagram II. represents the form of the 
parallactic ellipse ; that is to say, the form of the apparent path 
which a Centauri must describe if it is affected by parallax. 
Of course the size of the ellipse is exaggerated — in fact in 
the diagram nearly 5000 times — therefore remember that the 
diagram rq>resents omy that which we can compute before we 
have observed, viz. the skaft of the ellipse, or the relations of the 
lengths of the two axes ; the absolute size has to be determined 
from the observations. 

The most favourable couple of comparison stars in our drawing 


is that marked a and ft — they are nearest to the major axis of the 
parallactic ellipse, and they are very symmetrically situated with 
respect to a Centauri. , , , ^ 

Now turn to Diagram III. Here is exhibited the results of 
my measures on a very large scale — in a manner similar to 
that in which the height of the barometer for different hours of 
the day, or the comparative price of wheat at different semu 
of the year or in different years, is now exhibited in the daily 
papers. Imagine the star a about a mile immediately below any 
point of that curve, and the star ft rather over three-quarters of 
of a mile immediately above the same point, and you would then 
have a diagram to scale. ^ The middle horizontal line represents 
the mean difference of these two distances, and each dot or 



Diaoxam III.— Curves showing the results of the observations of • Centauri relative. to the comparison stars a and 


Diagram IV.— Curve showing results of observations of Sirius for parallax. 


Diagram V,— Curve showing results of observations of « Indl for parallax. 

mark on Fig. 1 of the diagram represents the variation of that precise form of curve according to a simple law* The ohserva- 
distance according to each successive observation. The different tions only determine the range from maximum to minimum, and 
kinds of dot represent measures made at different hour angles, yet you see how perfectly the maximum of the observations 
or when the relation of the direction of measurement to the line agrees with the maximum of the curve, and the minimum of the 
joining the observer's e3re is different. These different kinds of o^rvations with the minimum of the curve, and how closely 
personal errors were separately investigated, and they were then the law is followed throughout. 

allowed for and the observations were corrected accordingly. The result was that from these observations the parallax of 

The observations so corrected are represented in Fig. 2, where a Centauri was o"747, or practically three-quarters of a second 
black dot expresses the result of tne observations of a single of arc. • t j ^ 

nigh^ and the carve is the computed curve resulting from a But I was not content with this result alone. I wumM furthet 
mrthema d c al discussion of the oboervations. confirmation, and selected another pair of stars, a and W » shown 

, ^ careful to understand that this is not simply the in Diagram 21 . 

IT represents the observations. The curve 

is l^ed by p^y geometrical conditions to have iU maximum , wall diagram one sacond of arc was rtpreMiitod by about 15 

on Biatcb 7 and its mmimum on September 10, and to follow a iuchM. 
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From similar observations with these comparison stars I 
obtained for the parallax of a Centauri o''*y 6 o, a result which is 
identical with the last within the limits of the probable error of 
either. 

My friend Dr. Elkin selected the stars ad and a'd' ^ his com- 
parison stars, and in a precisely similar way he obtained as the 
mean of his results a parallax of o"752, a result identical with 
my own, so that we may conclude as one of the most certainl)^ 
established facts of astronomy that the parallax of a Centauri 
relative to an average star of the seventh or eighth magnitude is 
three-quarters of a second of arc. 

It is therefore beyon<l all doubt that Henderson’s discovery 
was a real one. Herschel’s verdict must therefore be confirmed, 
and the palm for first breaking down the barriers that separated 
us from any knowledge of the distances of the fixed stars be 
accorded to the memory of the Cape Astronomer Henderson. 

So far as all existing researches go, a Centauri is the nearest 
of the fixed stars. Regarding the faint comparison stars as 
practically infinitely distant, let us try to realise how near or 
how far aistaiit « Centauri really is. 

Thm are, of course, an infinite number of illustrations which 
one might employ to convey some idea of such a distance. I 
shaR content myself with one of them — something akin to 
which has already been used by Dr. Ball within these 
walls. 

We are a commercial people, we like to make our estimates 
in pounds sterling. We shall suppose that some wealthy 
directors have failed in getting Parliamentary sanction to cut a 
sub- Atlantic tunnel to America, and so for want of some other 
outlet for their energy and capital they construct a railway to 
a Centauri. We shall neglect for the present the engineering 
diihculties — a mere detail — and suppose them overcome and the 
railway open for traffic. 

We shall go further, and suppose that the directors have 
found the construction of such a railway to have been peculiarly 
easy, and that the proprietors of interstellar space had not been 
exorbitant in their terms for r^ht of way. 'Pherefore, with a 
view to encourage traffic, the directors had made the fares ex- 
ceedingly moderate, viz, first class at one ])cnny ]>er 100 
miles. 

Desiring to take advantage of tliese facilities, an American 
gentleman, by way of jiroviding himself with small change for 
the journey, buys up the National Debt of England and of a few 
other countries, and, presenting himself at the booking-office, 
demands a first-class single to a Centauri. For this he tenders 
in payment the scrip of the National Debt of England, which 
just covers the cost of his ticket ; but I should explain that at 
this lime the National Debt, from little wars cou})led with some 
unremunerative Government investments in landed property, had 
run up the National Debt from 700 millions to 1100 millions 
sterling. Having taken liis scat, it occurs to him to ask— - 
At what rate do you travel ? 

Sixty miles an hour, sir, including stoppages, is the answer. 
I'hen when shall we reach a Cenuiuri ? 

In forty-eight million six hundred and sixly-three thousand 
years, sir. 

Humph, rather a loi^ journey. 

But enough of joking. If we wish to deal with distances 
so immense, we must adopt a more convenient unit of 
measure. 

The most convenient unit for our purpose is the number of 
years that light would take to reach us. Light takes almost 
exactly 500 seconds of time to come from the sun ; this is a 
figure easy to remember, and is probably exact to a single unit. 
The sun is ninety-three millions of miles distant, and this 
figure I believe to be exact within 200,000 miles. 

Quite recently the accuracy of these figures has been confirmed 
in a very remarkable way by different kinds of investigations by 
different observers ; otherwise I should not have quoted them 
vrith so much confidence. 

The parallax of a Centauri is three-quarters of a second of arc ; 
therefore its distance is 275,000 times the distance of the earth 
from the sun, and therefore light, which travels to the earth from 
the sun in 500 seconds {i,e. in SJ minutes) would take 4*36, or a 
little more than 4^ years to come from a Centauri. 

You will find in the accompanying table a specific account of 
the other results which were arrived at by Dr. Elkin and myself 
by precisely similar means, and you will find on the wall dia- 
nams representing my own detailed observations in the case of 
Sinus and < Iiidi. 


Table II. — Rtsulis of Reant Researches on the Parallax 0/ Stars 
in Che Southern Hemisphere 


Name of Star Observer 


Annual 

proper Parallax 

motion 

in arc 


c*ts ^ 1 
,5 o « j 


m 


2 B 

tn 3 




c/3.»:a 


0 ^ 


III 

lij 


a Centauri ... 

G. & E. 


' 0*75 

4*36 

14 

Sirius 

G. & E. 

1*24 

0*38 

8*6 

9 

Lacaille 9352 

G. 

. - 6-95 

0*28 

11*6 

73 

« Indi 

. & E. 

si 4'68 

0*22 

IS 

^3 

Og Eridani ... 

G. 

4 4 ’*o 

0*17 

19 


e Eridani ... 

E. ! 

44 yo 3 

0*14 

23 

fi 4 

^Tucanae ... 
Canopus ... 
iS Centauri .. 

E. 

E. 

G. 

2*05 
0*00 ; 

o*o6 

Insensiblel 

Insensible 

54 

1 lOI 


Time does not permit me to go into more detail as to each of 
these separate results, full of interest though they are, and each 
of them representing months of labour. 

My object now is to generalise, to point out the conclusions 
that must be drawn from these two tables of parallax (Tables I. 
and II.), and to see what are the broad lessons that they teach us. 

A glance is sufficient to show that neither mjparent moCTi- 
tu<le nor apparent proper motion can afford a definitive critemn 
of the distance of any fixed star — that different stars really differ 
greatly in absolute brightness and in absolute motion. 

And now, what is the work before us in the future ? 

The great cosmical problem that we have to solve is not so 
much what is the parallax of this or that jiarticular star, but we 
have to solve the much broader questions — 

1. What are the averapje parallaxes of stars of the frst, second^ 
thirdy and fourth magnitudes, compared with those of fainter 
magnitude ? 

2. What connection does there subsist between the parallax of 
a star and the amount and direction of its proper motion, or can 
it be proved that there is no such relation or connection ? 

With any approximate answer to these questions we should 
probably lie able to determine the law of absorption of starlight 
m space, and be provided with the data at j^resent wanting for 
determining with more precision the constant of precession and 
the amount and direction of the solar motion in space. And 
who can predict what hitherto unknown cosmical laws might 
reveal themselves in the course of such an investigation ? 

It is important to consider whether such a scheme of research 
is one that can he icalised in the immediate future, or one that 
can only be carried to completion by the accumulated labours of 
successive astronomers. 

1 have very carefully considered this question from a practical 
point of view, and I have prepared a scheme, founded on the 
results of my past experience. I have submitted that scheme for 
the opinion of the most competent judges, and in their opinion, 
as well as my own, the work can be done, with honest hard 
work for one hemisphere, within ten years. I have offered to 
do that work for the southern hemisphere with my own hands, 
and a proposal for the necessary instruments and appliances is 
now under the consideration of my Lords Commissioners of the 
Admiralty, I need hardly add that in this matter I look 
confidently for that complete consideration and that efficient 
support which I have never failed to receive at their hands since 
T have had the honour to serve them. 

The like work will be undertaken for the northern hemisphere 
by my friend Dr. Elkin, who is now in charge of the heliometer 
at Ydc College in America. It is at present the finest instru- 
ment of the kind in the world, and a photograph of it you have 
already seen upon the screen. 

I most earnestly trust that we may be granted health and 
strength for this work, and that no unforeseen circumstances will • 
prevent its complete accomplishxrcnt. 

Before closing this lecture I wish briefly to allude to’ another 
engine of research in sidereal astronomy which quite recently 
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has received an enormous development, and whose application 
appears to offer a rich harvest of results, I refer to the applica- 
tm of photography to astronomical observation. 

Your reacted member, Mr. De la Rue, is the father of this 
method. Time does not permit me to dwell on his early 
endeavours and his successml results, but they are well known 
to you all. He opened up the field, and he cleared the way for 
his successors. 

The recent strides in the chemistry of photography and the 
production of dir plates of extreme sensibilip^ nave pem\itted 
the application 01 the method to objects that formerly could not 
be photographed. Here, on the screen, are the spectra of stars 
photographed directly from the stars by Dr. Huggins, the lines 
which tell of the chemical constitution and tem]->eraturc of the 
star's atmosphere being sharply defined. 

Here are photographs of the great comet of 1882, which, with 
the cooperation of Mr. Allis of Mowbray, I obtained at the 
Cape, by attaching his ordinaiy camera to an equatorially 
mounted telcscoi)e, and with its aid following the comet exactly 
for more than two hours. Each one of the thousands of points 
of light that you sec is the picture of a fixed star. The photo- 
grajm suggests the desirability of producing star maps by direct 
photography from the sky. 

Here on the screen is a photograph of the great nebula of 
Orion, or rather a series of photographs of it made by Mr. 
Common of Ealing. You will note the gradual development of 
detail by increase of exposure, and the wonderful amount of detail 
at last arrived at. Here are photographs from drawings of the 
same, and you will note the discrepancies between them. And 
here is a photograph of a star cluster alst) by Mr. Common. 

No hand of man has tampered with these pictures. 'Fhey 
have a value on this account which gives them a distinct and 
s^arate claim to confidence above any work in which the hand 
of fallible man has had a part. 

The standpoint of science is so different from that of art. A 
picture which is a mere copy of nature, in which wc do not 
recognise scmiewhat of the soul of the artist, is nothing in an 
artistic point of view ; but in a scientific tioint of view the more 
absolutely (hat the individuality of the artist is supi)rcssed, and 
the more absolutely a rigid representation of nature is obtained, 
the iKjtter. 

Here is a volume compiled by one of the most energetic and 
able of American astronomers — IVof. Holden. ll contains 
faithful reproductions of all the available drawings that have been 
made by astronomers of this wonderful nebula of Orion from the 
year 1656 to recent limes. 

If now wc were to suppose one hundred years to elapse, and 
no further observation of the nebula of Orion to be made 
in the interval ; if in some extraordinary way all previous obser- 
vations were lost, but that astronomers were offered the choice 
of recovering this photograph of Mr. Common’s, or of losing it 
and preserving all the previous observations of the nebula re- 
corded in Prof. Holden’s book — how would the choice lie? I 
venture to say that the decision would be — Give us Mr, Common’s 
photograph. 

Is it not therefore now our duty to commence a systematic 
photographic record of the present asj^ect of the heavens ? Will 
not coming generations expect this of us ? Does not photography 
offer the only means by which, so far as we know, man will be 
able to trace out and follow some of the more slowly developing 
phenomena of sidereal astronomy ? 

Huggins has shown how the stars may be made to trace in the 
significant cipher of their spectra the secrets of their constitution 
and the story of their history. Common has shown us how the 
nebulse and clusters may be separately photographed, and it is 
not difficult to see how that process may be applied, not only to 
special objects, but piece by piece to the wnole sky, till we 
possess a photographic library of each square half-degree of the 
heavens. But such a work can only be accomplished by con- 
summate instruments, and with a persistent systematic continuity 
wluch the unaided amateur is unable to procure and to employ. 
It is a work that must be taken up and dealt with on a national 
scale, on lines which Huggins and Common have so well indi- 
cated, and which has already been put in a practical form by a 
mposal of Norman Lockyer's at a recent meeting of the Royal 
Astronomical Society, 

I would that I had the power to urge with due force our duty 
tab matter, but my powers are inadequate to the 

I em|^ rather the words of Sir John Herschel, because 


no words of mine can equal those of him who was the prose- 
poet of our science, whose glowing language was always os just 
as it was beautiful, and whose judgment in such matters has 
never been excelled. They were spoken in the early days of 
exact sidereal astronomy, when the strongholds of space were 
but beginning to yield the secret of their dimensions to the un- 
tiring labour and skill of Bessel, of Struve, and of Henderson. 
Think what they would have been H<m) when they might have 
told how Huggins’ spectroscope had determined the kinship of 
the stars with our sun, how it had so far solved the mysteries of 
the constitution of the nebulae, and pointed out the means of 
determining the absolute velocity of the celestial motions in the 
line of siglii. Think wimt Herschel would have said of those 
photographs by Common that wc have seen to-night of that 
nebula tliat Herschel himself had so lalioriously studied, and 
wliose mysterious convolutions he bad in vain endeavoured ade- 
quately to jiortray ; and lliink of the lessons of opportunity 
and of duty that he would have drawn from such discoveries, as 
you listen to his words spoken forty-two years ago ; — 

‘‘Such results are among the fairest flowers of civilisation. 
They justify the vast expenditure of time and talent which have 
led uji to them ; they justify the language which men of science 
hold, or ought to bold, when they njipcal to the Governments of 
their respective countries for the liberal devotion of the national 
means in furtherance of the great objects they propose to accom- 
plish. They enable them not only to hold out but to redeem 
their promises, when they profess themselves productive labourers 
in a higher and richer neld than that of mere material and 
physical advantages. 

It is then, when they become (if I may venture on such a 
figure without irreverence) the messengers from heaven to earth 
of sucli slui'icndous announcements as must strike every one 
who hears tiiem with almost awful admiration, that they may 
claim to be listened to when they repeat in every variety of 
urgent instance that these arc not the lost of such announcements 
which they shall have to communicate, that there are yet behind, 
to search out and to declare, not only secrets of nature which 
shall increase the wealth or power of man, but TRUTHS which 
shall ennoble the age and country in which they are divulged, 
and, by dilating the intellect, react on the moral character tA 
mankind. Such truths are things quite as worthy of struggles 
and sacrifices as many of the objects for which nations contend, 
and exhaust their physical and moral energies and resources. 
They arc gems of real and durable glory in the diadems^ of 
princes, and conquests which, while they leave no tears behind 
them, continue for ever unalienable,” 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMimiDOE. — The following are among the Readers and 
University I^ccturcrs just now apptiinted ; — Readers — Compara- 
tive Philology, Dr. Peill ; Botany, Dr. Vines. University 
Ixicturers — Comparative Philology, Mr. E, S. Roberts ; Sans- 
krit, Mr. Neil ; Mathematics, for Part 3 of the 'I'ripos, Division 
A, Mr. Forsyth ; Division B, Mr. Hobson ; Division C, Mr. 
Glazebrook ; Division 1 ), Mr. J. J. Thomson ; Applied Mecha- 
nics, Mr. Macaulay ; Botany, Mr, F. Darwin ; Animal Morpho- 
logy, Mr. A. Sedgwick ; Advanced Physiology, Dr. GaskeU and 
Mr. I.ea ; Histology, Mr. Langley j Geology, Mr. D. Roberts j 
Moral Science, Mr. Keynes. 

Prof. Colvin has presented to the Fitzwilliam Museum between 
eight and nine hundred books on Classical Archaeology, on behedf 
of certain members of the University, to be deposited in the 
library of the Museum of Classical Archaeology. 

A warm discussion arose on the 30th ult. in the Arts School, 
on the Report recommending the erection of new lecture Tooraa 
and work-rooms for Biology and Physiology. Mr. Huddleston 
said the estimate of 3000^. a year ago had grown to ro,ooof. 
now. He had hoped that finality was reached last year. Mr. 
Oscar Browning objected to the proposals that they were reck- 
less and extravagant, Why not ventilate the ^ present lecture- 
rooms, if they were so much used as was described ? The pro- 
posal to buy 150 microscopes for 1000/. was one of the meet 
ridiculous he ever heard of. Why should not each student brittg 
his own? A science man’s library was exceedingly small and 
inexpensive. Mr. Mayo thought sufficient accommodation 
be provided by using the Museum of Zoology as a lecture-room for 
large classes. Mr. Sedgwick described the inconventances folt fo 
the late course of Elementary Biology, when ao6 men had to pick 
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themselTei where only 140 could properly sit. Many sat on the 
stairs, and in positions where they could not see the blackboard. 
Mr« Trotter ttt]^ed that the medical students could not be ex- 
pected to provide capital sums for buildings. The large class in 
Elementaty Biology this year would want to attend Physiology 
next year. It was impossible that finality could be attained. 
Prof. Foster explained the serious inconveniences of requiring 
eveiy student to bring his own microscope to these classes ; they 
ougm to belong to and remain in the laboratory. The difficulties 
that now arose had occurred because of past under-estimates. 
He had been laughed at a few years ^o for suggesting that 
space for one hundred students of Physiology would be wanted 
soon. He had no lecture-room under his control, and no room 
in which he could give demonstrations to a large class, yet so 
important did he deem the practical work of the class in Ele- 
mentary Biolo^ that, if no new accommodation could be given to 
it, he should ^1 compelled to close the practical work of his 
own large class, and simply give lectures in Physiology, and give 
up his laboratory for the class in Elementary Biology. 


SCIENTIFIC SERIALS 

yournal of thi FrankHn ImtUute^ No. 700, April.— Prof. 
Coleman Sellers, mechanics : introductory. Abstract report of a 
public lecture exposing various fallacies. — W. Dennis Marks, 
Initial condensation of steam cylinders. — W. E. H. Jobbins, an 
investigation locating the strongest of the bronzes. The tests 
were made with Thurston’s recording testing-machine, and gave 
for the two strongest bronzes the following : — CU57, Zn42, Sni, 
and CU56, Zn42, Sna. — ^J. C. Hoadley, a tilting water-meter. — 
S. Lloyd Wiegand, cast-iron in steam-boilers.— G. M. Bond, 
standards of length and their subdivision. W. Dennis Marks, 
economy of compound engines. Final agreement cannot be 
reached until **a more complete and ration^ set of experiments 
are made on the compound engine than now exist.’— Dr. P. 
Frazer, reply to T. D. Rand’s paper on the geology of Chester 
Valley, drc. 

No. 701, M^.— De Volson Wood, the most economical point 
of cut-ofT, a dialogue criticising Prof. Marks’ paper. — ^J. P. 
Church, alleged remarkable error in the theoiy of the turbine 
water-wheel. — N. B, Clark, petroleum as a source of emergency 
power for war-ships. Proposes to employ furnaces into whicn 
petroleum is sprayed along with superheated steam and heated 
L. Wiegand, cast-iron in steam-boilers. — R. Grimshaw, 
hanging the levers for indication. — R. Grimshaw, doctoring in- 
dicator cards.— Pliny Earle Chase, the sun-earth balance. This 
paper briefly expounds the author’s views about harmonic rela- 
tions in the solar system, and deduces values from them for the 
earth’s mean radius of orbit, and for the weight of the sun. — G. 
M. Bond, standards of length and their subdivision. 

AnmUen tier Physik und Cketnicy Band xxi. No. 4, April, 
1884. — G. Hansemann, on the diffusion of gases through a 
porous partition. The author concludes that Stefan’s theory is 
not confirmed, but finds that the gpeous molecules within the 
pores offer a much greater mutual resistance than Stefan supposed. 
— G. Kirchhoff, on the theory of the diffusion of gases through 
a porous partition ; a mathematical discussion of Stefan’s theory. 
— ^kar Rother, on capillarity-measurements of salt solutions 
and their mixtures.— H. C. Vogel, remarks on Dr. O. Frolich’s 
paper on the ineasurement of sun-temperature. — E. Warburg, 
on the electrolysis of solid glass. He concludes that in this obscure 
phenomenon the silica is not affected, and that the sodium only 
18 moved electrically through the mass.— Emil Cohn, on the 
validity of Ohm’s law for electrolytes,— A. Obcrbeck, on elec- 
tric oscillations : their magnetising action (part v,). The author 
concludes that undulatory airrents exercise magnetising effects 
on iron and steel cores entirely as theory would indicate, pro- 
vided account be Uken of the intemaUy induced currents. --L. 
Chru^ach, absolute barometric measurements under a control 
^the vacuum by means of phenomena of electric illumination, 
ne refusal of induction sparks to pass, or the phosphorescing 
of the glass surfiice, are chosen as indices of the exact state of 
^ l^metric vacuum.— W. Voigt, on the history of the 
Nobili-Guebhardt rings. 

No. 5> May.— A. wfinkelmann, on the diffusion of gases and 
vapours. This paper discusses the bearing of the formulm of Meyer 
on pertain changes in the coefficient of diffusion observed by Ste- 
mas method,— ^ Boltzmann, on a relation discovered by Bartoli 
between heat- radiation and thfe second law of thermodynamics.— 


L. Boltzmann, on the quantity of work which can be obtained in 
chemical combinations. An important discussion of formulm, 
and bears on dissociation heat. — A. Overbeck, on electric oscil- 
lations, especially on their magnetising effect, and on the propa- 
gation of magnetic oscillations. Describes a method of experi- 
ment employing an electro-dynamometer, and concludes that 
the magnetic oscillations propagated along an iron rod decrease 
in amplitude at points successively distant from the origin of the 
oscillations, but that the magmtude of the decrement depends 
only on the quality of the iron, and is independent of its 
cross-section.— W. Ilallwachs, on the electromotive force, 
the^ resistance, and the efficiency of secondary batteries. 
This paper, reprinted from the Elektrotechmsche Zeitschrifty 
recounts resear^es by the author, and gives a summary of 
others by Tresca and Ayrton and Perry. — J. Stephan, on 
the calculation of induction-coefficients of wire coils. This paper 
re-discusses the formulae used by Maxwell and by l^rd Rayleigh 
for the cofficients of the coils used in the determination of the 
ohm. — ^J. Frohlich, notice on the calculation of the potential of 
coils, ^is paper concludes with two convenient approximate 
formuls for controlling more elaborate calculations. — S. Wleiigel 
and S. Henrichsen, on the magnetism of organic bodies. Gives 
values for a number of alcohols. — J. Elster and H. Geitel, on 
the electricity of flame ; a reply to J. KoUert. — H. Merezyng, 
on Fresnel’s measurement of wave-length. The author contends 
that Fresnel never made his well-known determination with the 
well-known ** Fresnel’s mirrors,” but by diffraction. — ^J. L. 
Andrese, Boyle’s law r a lecture-experiment. A thread of 
mercury is intro<luced into a long narrow vertical glass tube 
closed at the top, and hangs inclosing a certain volume of air 
permanently, — Carl Kim, on a mercury interrupter with which 
the oxidation of the mercury is obviated. The contact is broken 
in a closed vacuous vessel. — G. Krebs, three ozone apparatus. — 
V. Pierre, apparatus for demonstration of the laws 01 elasticity 
of traction ; apparatus for demonstration of the constitution of a 
longitudinal wave ; galvanoscope for lecture-demonstration ; 
apparatus for freezing water quietly under the air-pump. There 
is nothing very new m the first two of these. The galvanoscope 
is a simple modification of the vertical Bourbouze instrument. 
The air-pump apparatus is identical with forms often used in 
this country. 

Bulletins de la Soa'Ae Anthropolo^ de Parisy tome vi., 
seric iii., 1883. — 'I'hc conclusion of M. Ujfalvy’s notes on 
the so-called Kaffir-Giapochs of Hindoo-Koosh, Based on his 
own observations and those of Biddulph, Elphinstone, and other 
English authorities. — Communications from M. Ten Kate, on 
the results of his anthropometric observations of the Yaquis 
Indians of Sonora and Arizona ; from M. Errington de la Croix, 
on the fish-eating modem cave-dwellers of the Island of 
Socotra ; from M. Hamy, on the dental mutilations of the 
modem Huaxtccs ; and from M, Manouvrier, on the force of 
the flexible muscles of the fingers in men and women, having 
reference to the weight of the brain at different anatomical and 
physiolomcal periods. — On the Japanese races, by M. de 
fages. — Reports of the Commissions appointed to examine the 
Cinghalese Araucarians and Kalmuks who have been brought to 
the Jardin d’Acclimatation for purposes of ethnographic investiga- 
tion. The reports on the two latter have been drawn up, by M. Deni- 
ker, whose intimate acquaintance with the language and homes of 
the Kalmucks gives special value to his comprehensive exposition 
of the ethnological and social characteristics of these prople. — 
Recollections of Paul Broca os a student, by M. Eschenauer. — 
On the “ Tzompantli,” or sacrificial cranium, exposed in Aztek 
temples, by M, Hamy. — On the cranial differences observable 
in men and women, by M. Manouvrier, who considers that while 
the parietal is less developed in the latter, the occipital is gene- 
rally larger in women than in men. — On the microscopical 
characters of the blood in the principal races, by Dr. Maurel, 
whose investigations do not ap^ar to have demonstrated any 
very precise ethnic difference in the relations of the red and 
white corpuscles, unless we may accept as such his observation 
that the red globules of different races show different degrees of 
resistance to different artificial reagents. — On the use of iron in 
Egypt, by M. E. Soldi ; and on the use of iron in China, by M. 
Mulou^. — A risMmiy by M. G. Hervd, of the various medical 
and other reports of the dimensions of Cuvier’s brain. M, 
Hervd, basing his remarks on Dr. E. Rousseau’s report of the 
autopsy in whidi the latter took part, gives the weight as iSw 
grm., and the horizontal circumference as 60*45 He demoi 
that Cuvier had ever suffered from any malady capable of affect- 
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ing the size or condition of the brain. — On muscular anomalies 
of the diaphra^ ; suggestions for a planispheric representation 
of the cerebral convolutions, by M, Duval. — On the disappear- 
ance of the more fitting in tne stni^le for existence, by M. 
Delauny. The author endeavours to ^ow that su]>erior as well 
as infenor species have disappeared, leaving only the interme- 
diate secies ; the inferior having succumlxid to the suj>erior, 
while the latter have become extinct through sterility. — On the 
dog of. the Tertiary period in Europe, by M. ^lorowski. — On 
the value of the information to be deduced from ancient Egv’ptian 
paintings by the naturalist, ethnographist, and historian, bv M. 
Pieirement. — On a supernumeraiy nipple with mammary glands 
in a young woman, by Dr. Tcstut. — On the origin of right- 
handedness in man, by Mme. Clemence Royer. — On the sym- 
metrical character in anomalies in man, and on the influence 
attributable to atavism in such anomalies, by M. Verrier. — On 
the geographic distribution of the Opatas, Pimas, &c., wdth an 
etlmographic chart of the Basin of the Rio Grande de Santiago, 
by M. E. T. Hamy. 

Bulletin de la SocUU des Naturalistes de Mosccu] 1883, 
No. 3. — History of the hypothesis of the cosmical wavesproposed 
for explaining the forms of the comets, by Prof. Hredichin (with 
two plates), ^ing a discussion of M. Schwedo^s hypotliesih on 
this subject ; and on some apparent anomalies in the structure of 
the tails of the comets, by the same (lx)th in French). Prof, 
Bredichin arrives at the conclusion that, more tlian ever, he is 
right in affirming that the theoiy of repulsive forces is enabled 
to explain and to predict by means of calculus, not only the 
whole of the phenomena afforded by the comets and their leading 
features, but also the slightest details of their structure.- A reply 
of Dr. Morawitz to General Radoszkowsky's critics with regiinl 
to the Russian species of Bomhus (in German). — C)t\ the Pei ten 
exchus and /yjtidatits ; note V)y M. Ant. de Gregorio (in French). 
— Monopctal plants of Dr. Raddc, being n continuation, in 
German, of Dr. Fred, von Herder’s capit.al description of these 
plants — Materials to the fauna of Russian llemiptera, by W. 
Vakovleff ; three new Russian species of Oiontarsus and one 
Bmblethia teuillus from Northern I’ersia are described (in 
Russian). — On the beans of Abrus prtcatorius compared with 
seeds of other Papilionaccpc, by C(d. Tichomirow (in German), 
with two plates.— On the remains of £dej:tu ( and other fishes frt>m 
the Lower Carboniferous of Moscow, by Prof. H. Trautschold 
(in German) ; the new species Cymatoaus recHnatus^ Pireilodm 
undatus^ and the new genus Ettcanthus mai\^af itaiui^ arc 
described. — On. the chief problem of higher geodesy, by Th, 
Sloudsky (with a plate) ; a mathematical discussion (in French) 
of the nest means for determining the figure of the earth. — 
Letters from A. Regel from Central Asia. 

Atti della R. A'cademia del Lincei^ A])ril 6.-- -Report on ^ 
Alfonso di Legge’s memoir on the length of tlu* solar diameter, I 
i>y S. Schiaparelli. — On the compressibility of fluids, and es- 
pecially of water under temi^eratures varying from o” to 99" C., 
and under pressures of from i to 4J atmospheres, by Stefano j 
Pagliani and Giusepiie Vicentini.— On the symbolic meaning of 
the Egyptian pyramids, by Dr. Emesto Schiaparelli. — On the 
theory and classification^ of homographies in a linear space 
to any number of dimensions, by Dr. Corrado Segre. — On the 
equilibrium of flexible and rigid surfaces, part i,, by Vito Volterra. 
— Remarks on the observations of the solar spots and facules 
made at the observatory of the Collcgio Romano during the first 
quarter of 1884, by Pietro Tacchini. — On some transformations 
of orthonitroaniline and orthodiamminc, by G, Koerner, — On 
the action of phtalic anhydride on pyrolignite, by G. L, Ciamician 
and M. Dennstedt. — On the molylxlate of didymium, by Alfonso 
Cossa. — On the geological constitution of the Maritime Alps, by 
S, Capellini. — On some psychological difficulties which may be 
explained by the idea of the infinite, by Francesco Bonatelli. — 
Some fresh experiments with neurine, by Aliprando Moriggia, 

Rendteonii del R. I Mtuto Lombardo, May i. — Biographical 
notice of Prof. Giov^ni PoUi, part i„ by Prof. Gaetano Stram- 
bio. — On a problem in mathematical analysis, by Prof. F. Brios* 
chi, — Note on certain variations in the stem and blossom of 
Cajjea arvettsn, Schult, by Silvio Calloni. — On the struggle for 
existence between the Staphylinus olens, Mull., and the Lum- 
oticus ajjrkola, Hoffm., by the same author. — The Court of 
Cassation in connection with the question whether women should 
be admitted to the legal profession, by Prof. E. Vidari.— Meteo- 
iplogical observations made at the Brera Observatory, Milan, 
during the month of April. 


Rhdsta Seienlifico-Iftdustriale, April 30.— On certain works 
required to be carried out in the Island of Ischia, in order, if 
possible, to prevent the disastrous consequences of future earth- 
quakes, by Prof. Temistocle Zona.— Installation of the electric 
light in the railway station of Porta Nuova at Turin.— Consider- 
ations and suggestions regarding the adoption of earthenware 
tubes in underground telegraphs, by the en^neers R. Fabri and 
G. A. Romano.— Obituary notice of Quintmo i-ella, with a list 
of his scientific writings, by Giuseppe Grattarola. 

SOCIETIES AND ACADEMIES 
London 

Royal Society, May 15. — “On the Influence of Coal-dust 
in Colliery Explosions, No. V.” By W. Galloway. Commu- 
nicated by K. H. Scott, F.R.S. 

At the beginning of the first paper on this subject, which I 
bad the honour of reading before the Fellows of the Royal Society 
now' somewhat more than eight years ago (Proc, Roy, Soc,, vol. 
xxiv, i>. 354), I gave a short account of what appeared to me to 
be a rational mode of explaining the occurrence of all great 
exi>losiuns in dry and dusty collieries ; and since then I have had 
opportunities of studying several remarkable instances of this 
class of phenomena, with the result that I am now more than 
ever .satisfied with the correctness of the view's which I then 
cxjirehsecl. It is true, as some subsequent writers, among whom 
I m.iy name Sir Frederick Abel, F. R.S., have observed, that 
►al-ilust had been i^rcviously recognised as a factor in colliery 
exj'>K>sions. I think I may safely claim, however, that no earlier 
author had gone the length of crediting it with the fb/e of prin- 
cipal agent, and relegating fire-damp to a secondary position, 

It is also admitted, I believe, by every one familiar with the 
subject, that my cxiHirimenls -with mixtures of coal-dust and air 
containing a small t>roportion of fire-damp were original. Similar 
experiments were subsequently made by members of the North 
of England Institute of Mining and Mechanical Engineers, by a 
committee of the Chesterfield Institute of Engineers, by Prof. 
Abel on behalf of the Home Office and the Royal Commission 
on Accidents in Mines, and by others in this country, by MM. 
Mallard and Le Chatclier for tlic Commission du Grisou in 
France, and by others on the Continent, all of which led to the 
same conclusion, namely, that air containing too small a propor- 
tion of fire-damp to render it inflammable at ordinary pressure 
and tcinpcrnture becomes so when coal-dust is added to it. 
DiflTcrcnces of opinion were expressed as to the actual proportion 
of fire-damp, the comparative fineness of the coal-dust, and the 
(lualily of llie coal necessary to the attainment of this result, but 
the general conclusion, in every case, was the one I have stated 
above. 

In my first paper, already 'referred to, 1 had said; “ If it 
could be shown therefore, that a mixture of air and coal-dust is 
inflammable at ordinary pressure and temperature, there could 
be no difficulty in accounting for the extent and violence of many 
explosions which have occurred in mines in which no large accu- 
mulations of fire-damp were known to exist,” and, immediately 
following these words, I gave what appears to me to be a new 
hypothesis regarding the mode of occurrence of great colliery 
explosions. 

My reasons for thinking it necessary to show that a mixture of 
air and coal-dust alone is inflammable were, first, that after some 
great explosions it was found that the flame had passed thi-ough 
very long galleries, containing presumably nothing but pure air, 
anti of course dry coal-dust in a state of greater or less purity ; 
and secondly, it was impossible to account for certain other ex- 
plosions, except on the .supposition that they had been originated 
by the firing of a shot in pure air in galleries containing dry 
coal-dust as in the last case. To have proved that a mixture of 
air, coal-dust, and fire-damp is inflammable did not appear to 
me fully to meet the case, and it was for this reason that I made 
further exjjcriments with the help of a grant made to me by the 
Lords of Committee of Council on Education at the recom- 
mendation of this Society, The results have been described in 
some of the former papers of this series. In making these ex- 
periments, and in drawing certain conclusions from them, all 
favourable to the hypothesis referred to, I was simply carrying 
out the details of the work then begun, and nothing more. 

In former papers I referred to several great explosions which 
had come under my own immediate observation. In particular 
I had made a very careful and complete examination of Peny- 
graig Colliery after the explosion there in‘ December 1880 (/V<v, 
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Soc,t vol. xxxii. p. 454), when I found that the flame had 
penetrated into every working place in the mine. The plan 
whid) accompanies No. III. paj^r shows that all the worlcing 
places were ventilated by what was, practically, a single current 
'Of air. It was, therefore, open to those who attribute every 
»eat explosion to the occurrence of a sudden outburst of fire- 
damp, and, as the annals of mining show, they constituted a 
very large majority before the appearance of my first paper on 
coal-dust, to say that this cxjilosion was due to the same cause. 
For this reason I hHve paid particular attention to the pheno- 
mena due to the explosion which occurred at Dinas Colliery on 
January 13, 1879. I do not propose to enter into the minute 
details of this case, as I should to a large extent simply be 
repeating what I stated about Penygraig explosion, but will con- 
fine myself to those which are necessary or new. I liad fre- 
quently inspected the workings before the explosion, and I have 
aone so at intervals of one month or less since then, so that I 


have been intimately acquainted with all the conditions of the 
mine for many years, I know also that no swldcn outburst of 
fire-damp has ever been known to take place in it. The workings 
were naturally very dry, the temperature ranging from 75'’ to 82® 
F,, and the noor was covered with coal-dust. Sliot firing was 


carried on by night wlien the ex])losion ha])pencd. 'J'he damage 
done by the explosion was very great, the woi kings being 
wrecked to such an extent as to lead to their temporary 
aban<Ionment. They were reopened after a large exj»enditiire 
of time and labour, and it was only towords the end of last 
year that I was able to insj>ect one of the districts of working 
places, and early in the present year that I could get into the 
other. With the exception of some burnt hay or dried grass 
which I found in one of the return air- ways, I saw no traces of 
burning nor dejiosits of coked coal-dust in any of the main road- 
ways, but 1 found Well-marked deposits of coktvl coal dust in 
all the working places in both districts of workings as far as I 
was able to penetrate. 'I’he plan shows that the current of fresh 
air which came down the downcast shaft was split up into Uircc 
separate currents. 'Phe two districts were thus ventilated quite 
independently of each other, and it was therefore impossible 
for any outburst of fire-damp which might take place in one of 
them to affect the quality of the air in the other. 

We arc thus comjxdled to fall hack upon some other mode of 
explanation in this case, and I now submit ilial in the present, 
and in my previous jmiiers, 1 have brought forwaid sufiieient 
evidence to show that the coal-dust hypothesis is the only tenable 
one. If it be admitted, however, that this liy|>o(hcsis is ap- 
plicable to Dinas explosion, the conclusion is inevitable that, 
rtPieris pafihusy it is e<|ually applicable to every case of the same 
kind that has ever occurred. 


Zoological Society, June 3, — Trof. A. Newton, F.R.S., 
vice-president, in the ch.air, — A letter was read from Mr. Albert 
A. C. Lc Souef, C.M./.S., of the Zoological Gardens, Mel- 
bourne, giving an account of the unusual ticcurrcncc of two young 
•ones being produced from one egg laid by a black -necked swan. 
The writer described the appearance of these cygnet.s, which 
were much smaller than a companion bird of the same age. — 
Mr. F. E. lleddaril read a paper upon the visceral anatomy of 
Hafaletnur griseus^ and c.a]led attention to the various points of 
difference between this species and Jlopalcmur simus, — Mr. A, 
D. llortlett read a ])aper on some singular hybrids of bovine 
animals bred in the Society’s Gardens. — Mr. G. 1C. Dobson, 
F.R.S., read a paper on the unimportance of the presence or 
absence of the halfux as a generic character in Mammalia, as 
evidenced by the gradual disappearance of this digit within the 
limits of a single genus {Erinaceus ). — A communication was read 
from Mr, H. W. Bates, containing a list of the Coleoptera of the 
families Carabida: and Scarabaiidae collected by the late Mr. W, 
A. Forbes on the Lower Niger. Of these three appeared to be 
previously undescribed. — Dr. Carl Lumholtz read a paper con- 
taining notes u})on some mammals which he had recently dis- 
qover^ in Queensland. 

Anthrojiological Inttitute, May 13.— Prof. Flower, F.R.S., 
president, in the chair. — Dr. Maxwell T, Masters exhibited a 
series of agricultural implements brought by Mr. Livesay from 
the Naga Hills, at the north-east corner of Assam. The tools 
were chiefly such as are used for rice culture on the irrigated 
slopes of the hills, and consisted of rakes made of bamboo and 
wood, a hoe and iron knife with wooden sheath and cord for 
suspension. — Dr. J. Stephens sent a drawing of a large pointed 
paleeolithic implement recently found near Reading, length 9} 
inches, weight albs. sios. — Mr. W. G. Smith exhibit^ two 


palseolithic implements recently found in North London. One 
was made of quartzite, and is the first example of this material 
met with in the London gravels ; the other was a white imple- 
ment from the ** trail and warp.*’ He also exhibited two white 

E orcellaneous palseolithic flakes replaced on to their originsd 
locks ; the four pieces were found by him in North London, 
wide distances apart, at different times during the last six years. 
— Mr. Smith also exhibited a large axe from New Guinea with a 
keen blade of siliceous schist or banded chert, 9} inches long, 
and weighin|f over 2 \ lbs. The axe was sent home by a sailor, 
and Mr. Smith purchased it of a person who was using it in North 
London for chopping up firewood. — A paper on the ethnology 
of the Andaman Islands, by Mr. E. H. Man was read. — Prof, 
Flower read some additional observations on the osteology of the 
natives of the Andaman Islands. Since reading a paper before 
the Institute on the same subject in 1879, the author liad had the 
opportunity of examining ten additional skeletons, two of which 
are in the Museum of the University of Oxford, and eight in the 
Barnard Davis Collection now in the Museum of the Royal Col- 
lege of Surgeons. Five are males and five females, and all are 
adult. The measurements of these specimens have thoroughly 
cstablishc<l the fact that the twelve ^skulls of each sex previously 
examined furnished a very fair average of the characters of the 
racc- 

Camhridoe 

Philosophical Society, April 28. — Mr. Glaishcr, president, 
in the chair. — 'I'he following communications were made to the 
.Society : — By Mr. R. T. Gl.a/ebrook, on the electro-magnetic 
theory of light. — By Mr. A. II. Leahy, on the pulsation of 
spheres in an clastic medium. The problem of two pulsating 
spheres in an incompressible fluid has been discusscfl by several 
writers, 'fhe author considers the analogous problem in the 
case in which the medium surrounding the spheres has the 
jiropcrties of .an clastic solid. He finds that the most important 
term in the expression of tlic law of force between the two spheres 
varies inversely as the square of the distance between them. 
I'liis force will be an attraction if the sjiberes be in unlike phases, 
a repulsion if they be in like jihascs at any instant. Tne next 
term in the expression varies inversely as the cube of the distance 
between the two spheres, .and is always a repulsion. 

Edinburgh 

Royal Society, June 2. — Sheriff Forbes Irvine in the chair. 

- Prof. 'Fait communicated a pajier by the Kev. T, P. Kirkman 
on the enumeration, description, and construction of knots. The 
paper described the aj>plication of a particular set of the polyhedra 
iiive.-.tigatcd by the .nutlior to tlie investigation of the subject. — 
Prof. 'Fait then read the second part of a former paper of his 
own on knots. He first considered the modification required to 
be made on Mr. Kirkman’s diagrams so that they might repre- 
sent actual knots. He also took up the question of the identity 
of some of the figures with the view of determining the actual 
number of different knots having a given number of crossings. 
Finally he recurred to the problem of beknottedness, showing 
how it was to be determined in any case upon the consideration 
that /ochftjif may occur with two strings, and even with one, as 
well as with three. — Mr. John Aitkcn read a second note on the 
recent sunsets, showing how all the phenomena observed received 
a satisfactory explanation on the hypothesis that they resulted 
from the presence of abnormal quantities of dust particles in the 
air. He pointetl out that the facts considered adverse to this 
conclusion really furnished additional proof. — Mr. Ailken then 
read a paper on thermometer screens, wliich gave rise to an 
animated discussion. 

Dublin 

Royal Society, May 19. — Section of Physical and Ex- 
perimental Science. — G. F. Fitzgerald, F.R.S., in the chair. — 
On the pitch-curves of cogged wheels, by A. H. Curtis, LL.D. 
The author showed that a pitch-curve A, of anyfonn^ its axis a, 
and also the axis b of the corresponding pitch- curve being 
given, the curve B must be such that, if it roll without sliding on 
A (the initial point of contact c Wng of points which in work- 
ing would come together), carrying b with it, the roulette thus 
described by b will be a circle having a for centre ; hence he 
deduced the known result that the pomt of contact of the pitch- 
curves must be situated on a for the tangent at b to the rou- 
lette must be perpendicular to b <•, while, as this roulette is a 
circle, this tangent must also be perpendicular to a ^ ; he proved 

that, if / = ^ (r) be the equation of A, f ^ ~ 
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where k = length a will be the equation of B, He mentioned 
ft ign that Prof, Willis had proved that all working teeth on cor- 
responding pitch-curves are roulettes of the same curve and 
generated by the same point, and also that, with circular pitch- 
curves, teeth which were involufes of circles concentric re- 
spectively with the corresponding pilch-curves, and having the 
same centre of similitude with them, would work correct 1}^, and 
stated that these theorems taken together had suggested to him the 
question. What curve rolling on a circle will generate, and by what 
point, the involute of a concentric circle ? Thi ^ curve he proved 
to be an equilateral spiral whose pole is the generating i>oint. — 
On the alleged effect of magnetism on the human body, by Prof. 
W. F. Barrett. In a recent address Sir \V. Thomson <lrew attention 
to the “ marvellous fact ” that a powerful magnetic field appeared 
to exert no action on the human body, and stated his conviction 
that, ** if there is not a distinct magnetic sense, it is a very great 
wonder that there is not.’* The object of the present pa]:>er was 
to describe certain facts which had come under the author s 
observation, and which pointed in the direction of a distinct 
sensory and therapeutic effect produced by a powerful electro- 
magnet uf>on certain individuals. A careful examination of 
upwards of 100 persons had led to the discovci7 of throe indi- 
viduals who could instantly detect by their sensations when the 
current was put on or taken off a large electro- magnet, between 
the poles of which their heads liad been placed. In an absolutely 
darkened room a singular luminous glare was also seen over tlie 
magnetic poles by these three observers. Every enre was taken 
to avoid c<dlusion or chance coincidence, and tlie observers had 


no means of knowing by any other means wlien the current was 
put **on” or “off.” If a distinct magnetic sense exist, as these 
experiments seem to suggest, it is doubtless rare and fitful, 
depending possibly <»n the state of the percipient's health. The 
author then described experiments that had been made by 
Charcot in Paris, Dr. W. II. Stone at St. 'rhomas’s Hospital, 
London, and Prof. Dresclifeld at the Manchester Infirmar>% to 
ascertain the jiaihological effect of a powerful magnet. 'I'hc tw'o 
former authorities hatl noticed the transference of sensation ]>r<)- 
duced by magnetism in patients suffering from hysteria or homi- 
anajsthesia, under conditions which appeared to preclude the 
possibility of imagination coming into play. Dr, Drcschfeld 
describes three cases which came under his own observation 
where anaesthesia was cured by a large elect ro-magnet. In one 
case, particulars of which were published in the British MeJu al 
Journal^ every care was taken to eliminate causes other than 
the specific effect of magnetism, and there seemed no doubt that 
the patient's complete restonation to liealth was due to the latter 
cause alone. In conclusion Prof. liarrett remarked that should 
the therapeutic value of magnetism in certain specific disorders be 
established, it would obviously give no suiijiort to certain m.ag- 
netic appliances which are sold as nostrums for all diseases, and of 
the specific value of which he was not aware that there exists the 
smallest medical evidence. — On tlie substitution of sodium bichro- 
mate for the potassium salt in bichromate batteries, by I’rof. W. 
F. Barrett. Prof. Barrett stated that a week or two ago Mr. 
Moss placed in his hands a specimen of bichromate of soda, and 
aiked him to try whether it would efficiently reidacc the potash 
salt which is invariably employed in bichromate cells. The 
r^ult of his examination showed that there was no appreciable 
difference between the electromotive force, the internal resistance, 
and the constancy of the two cells, charged with equal weights 
of the soda and of the potash salt respectively. — Reply to the 
cnticisms of M. Loewy, by Howard Grubb, F.R.S. (see Nature 
for May 29, p. 100). 

Section of Natural Science.— V. Ball, F.R.S., in the chair.— 
Un the oi^n of freshwater faunae, a study in evolution, by Prof. 
W. J, Sollas, p.Sc,, F.G.S. The poverty of freshwater faunae 
as ^mpared with marine is commonly attributed to a supposed 
niMaptability on the part of marine organisms to existence in 
tresh water. That tms explanation is inadequate is shown by the 
existence of freshwater jelly-fish such as Limnocodium^ and still 
more directly by the expenments of Beudant, who succeeded in 
ac^stomi^ several kinds of marine mollusca to a freshwater 
Mbitat. The view of Von Martens that the severity of a fresh- 
water cli^te lyirohibitive of the existence of most marine forms 
IS i^uffiaent, and a more thoroughgoing explanation is 
^ ® ®eans by which 

of marine animals is secured. In the case of 
wide mSs embryos are distributed over 

rivers* in ^^^y 

nvers, in which the current is always directed seawards. Nor, 


probably, could an attached form once introduced into a river 
permanently estoblish itself so long as its propagation took place 
exclusively through free- swimming larvse, for these would gradu- 
ally be borne out to sea. Hence, freshwater animals shouM not, 
as a rule, pass through a free larval stage of existence, nor, as a 
matter of fact, do they. In Hydra, freshwater sponges, and 
Polyzoa, the young usually emerge from a homy cyst in the 
complete state. In the Unionidte, the glochidium s age provides 
for distribution without involving a seaward journey. The young 
of freshwater mollusks do not enter ujxjn a free existence till 
they are similar to their parents, and Paludina is viviparous. The 
suppression of a free-swimming larval stage not only occurs in 
fresn water but in many marine invertebrates. This is connected 
with the fact that the larval stage is in a position of disadvantage 
as compared .with the adult. Hence there is an advantage to tne 
organism if the lar^’al stage can be passed over in a state of seclusion* 
From this various other modifications follow ; development in 
seclusion involves a supply of accessible food, hence the appear- 
ance of yelk and other kinds of nourishment furnished by the 
parent to the imprisoned embryo. Again, the secluded larva being 
spared the drudgery of working for its own existence, and sup- 
plied with nutriment in a form that puts the least tax on its 
digestive powers, a larger balance of energy remains available 
for metamorphic changes. Thus arise the phenomena of accele- 
rated and abhrevialefl development. Further, the shortening of 
the larval life probably leads to the lengthening of the adult fife, 
and shifts the chances of variation ami selection forward into the 
adult stage. 'J'hiis animals which hatch out in a complete state 
will most probably suffer modifications of that state, and not of 
previous ones, except very indirectly. Here we discover a direct 
tendency towards a rno<le of development which explains the 
“ arborescent ” character of our zoological classifications, i.fi, the 
tendency of the tree of life is now to produce leaves rather 
than new branches. In the case of freshwater fauna very direct 
reasons have existed for the suppression of the free larval stage. 
In this connection may be noticed the richness in species and the 
poverty in genera of the freshwater mollusca. In discussing the 
origin of freshwater fiiiinai there arc three hypotheses from which 
wc have to select; (i) that marine forms have migrated into 
rivens ; (2) that they have migrated into marshes and thence into 
rivers ; and (3) that marine areas have been converted into fresh- 
water ones. The last course has been the most usual, especially 
in the case of non-locomotivc forms. Hence the origin of fresh- 
water invertebrates is connecteil with the great movements which 
have affected the earth’s crust, I’hc earliest well-known lacus- 
trine areas are those of tlie Old Red Sandstone, in one of which we 
meet with the earliest known freshwater mollusk, Auodottia jukesii 
(P’orbos). The lakes of the I’ermo-Triassic period contributed addi- 
tions to the fresliwater fauna of the globe. 'J'hc Neritidit and Ceri- 
thiadiF are probably post-Falaeozoic families, and, as the Ntri- 
thur and Melaniidtr arc so closely connected with them, they 
may be regarded as their collateral or direct descendants, and 
thus may have originated in Triassic lakes, * but not earlier. 
Other genera probably arose at the same time ; the occurrence 
in Cretaceous deposits of Unio^ Physa^ Valvata^ and Lymnea in 
the Nearclic, PaJiearctic, and Oriental regions, suggests a high 
antiquity for these genera ; and they may have existed in Palseo- 
zoic times. The lakes of the Tertiary period furnished probably 
further contributions to our freshwater fauna, such as Litha- 
glyphuv and Vreissena, Thus, existing freshwater genera are 
probably descended from marine forms which became meta- 
morphosed in the waters of the Devonian, Triassic, and Tertiary 
lakes. In the lakes of Central Africa the Tertiary freshwater 
fauna still survives, nearly all of the genera from Lake Tan- 
ganyika being referable to genera already in existence in Meso- 
zoic and Tertiary times. The lakes of the Northern Hemisphere 
received on subsiding beneath the glacial sea such Arctic forms 
as My sis nlicta and Pontoporeia affinis^ but most of their existing 
inhabitants have re-entered them since their emergence from the 
sea. 

Paris 

Academy of Sciences, May 26. — M. Holland, president, in 
the chair. — Observations of the small planets made with the great 
meridian instrument of the Paris Observatory during the first 
three months of the year 1884 ; communicated by M. Mouchez. 
The observations of January 11, February ii ana 12, March 14 
and 15, were made by M. P. Puiseux, all the rest by M. H. 
Renan. — Remarks on the sense of sight in its relations wHh 
different colours placed in juxtaposition, by M. Chevreul, — 
Fresh experiments made with a view to determine the locality 
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and mode of formation of urea in the animal system, 1 ^ MM. 
Gfdhant and Quinauaud. From these experiments, which con- 
sisted mainly in malcing a quantitative analysis of the urea in 
the blood flowing to aim from a given organ, the authors infer 
that the abdominu viscera are the seat of a continuous forma- 
tion of urea. — Experimental studies on the anaesthetic properties 
of the cMoruretted derivatives of formine, by MM. J. Kegnauld 
and ViUejean.— On the theory of quaternions : a demonstration 
of Sylvester’s proposition that the theory of quaternions is iden- 
tical with the theory of binary matrices, by M. Ed. Weyr. — On 
the circulation of tne liquid mass of the sun, by M. P. Lamey. 
Assuming as a postulate the total fluidity of the solar mass, the 
author endeavours to show that, in virtue of the continuous cool- 
ie of the surface layer, the whole volume must be in constant 
circulation, and that the circuit thence resulting may be repre- 
sented by a simple geometrical figure, which has several points 
at a tuigent with the surface of the solar globe. — Note on the 
electric conductivity of the liquid and solid anhydrous salts, by 
M. Foussereau. — On the gaseous tensions of liomd amalgams, by 
M. Isambert. — Thermic studies of the alkaline Auosilicates : three 
methods of obtaining fluosilicates of potassa, soda, and lithia, by 
M. Ch. Truchot. — Fresh researches on bromuretted carbolic 
acids-<-their melting heat, specific heat, and heat of neutralisa- 
tion, by M. E. Werner. — On some reactions of albumen, by 
M. E. Grimaux. — Analytical study of the chief mineral fertil- 
isers contained in arable lands, by M. G. Lechartier. — Note on 
the alluvial and lacustrine formations of the basin of the Shott 
Melrirh, Eastern Sahara, by M. G. Holland. — On the trans- 
formations of a pai-asitic Feridinian ( Gymnodinium puhnsculus^ 
Bergh.), by M. G. Pouchet. — A contribution to the study of the 
virulent principle in puerperal septicaemia, by M. S. Arloing. — 
On a new method of transfusion of blood previously subjected 
to the action of peptone, by M. Afanassiew. — On the exagger- 
ated statements regarding the intensity of atmospheric evapora- 
tion during the spnng equinox, with comparative readings of the 
evaporometer during the years 1873 1884, by M. L. Descroix. 

June 2. — M. Rolland, president, in the chair. — Arithmetical 
commentary on the theorem discussed by Gauss in his ** Dis- 
quisitiones,^’ § 357, by M. de Jonquiires, — Note on the theory 
of the winding-gear employed in extracting ores from deep 
mines, by M. Haton de la Goupilli^re. — On the mean reciprocal 
distances of the planets in tne primordial state of the solar 
^stem ; letter addressed to M. Hermite by M. Hugo Gylden. 
The respective mean distances, supposed to be far less abso- 
lutely than at present, are determined as under : — Mercury, 
0*443 3 Venus, 0*519 ; Earth, 0*562 ; Mars, 0*625 ; Jupiter, 
0*850; Saturn, 0*988; Uranus, 1*177; Neptune, 1*322. — Ex- 
planation of a method of determining the temperature of the 
parts of the sun below the photosphere, by M. Him. — 
Fermentation of saccharine juices ; experimental researches 
on the influence of the pneumatic treatment by a current of 
purified air at the ordinary temperature, or heated to 65” C., by 
M. P. Calliburc^s. — Suggestions for constructing a mercurial 
g^vanometer (hydrostatic galvanometer), by M. J. Carpentier. 
^e paper refers to experiments made as early as January 1881, 
and^ are here reproduce! j as having prccedetl the apparatus of a 
similar character submitted to the Academy by M. Lippmann 
on May 19, 1884. — On the reaction of fused gold and silver in 
the vapour of phosphorus, by MM. P. Hautefeuille and A. 
Perrey. — On the action of the sulphuret of mercury on the sul- 
phuret of potassium, by M. A. Ditte. — Note on the com- 
oination of chlorides of gold with chlorides of phosphorus 
by M. L. Lindet. — On the anatomy and nervous system 
of the Australasian Gasteropod, Pai^mophorus austraHs {Srutux), 
by M. Boutan. — Contributions to the natural history of the 
Haliotides, by M. H. Wegmann. The author, who had pre- 
viously submitted a study of their nervous system, here com- 
pletes the subject by a full anatomical description of these 
animals. — Account of the freshwater Lithoderma fonfanum^ 
Nob., a species of brown Alga (Melanophycesc) from Mont- 
pellier, by M. Ch. Flahault.— On a new genus of vegetable 
mnils discovered by M. F^ol in the coal-mines of Commentry, 
hj MM. B. Renault and K. Zciller. The authors, who, from 
their discoverer, propose the generic name of Fayolia for these 
plants, give full-size Illustrations of two species, F, dmtata and F, 
^andis , — On some new types of rocks from the volcanic Mount 
Dore (Clermont), with a description of the successive formations in 
that district, by M. A. Michel Lrfvy. — Hydrology of the Ohio 
Basin, in connection with the recent disastrous inundations in 
that region, with map, by MM. Fr. Mahan and G. Lemoine. — 


On the pseudo-meningitis (pseudo-meninmtis otopiesis) observed 
in young deaf-and-dumb suojects, by M. Boucheron. 

Vienna 

Imperial Academy of belencee. May 8. — R. Latzel, on 
the Myiiopoda of the Austro-Hungarian Empire (containing the 
description of Symphylese, Ponropoda, Diplopoda). — K. Desch- 
mann, on the tumuli of Rovisce in the parish of Briindl in 
Lower Camiola. — L. Boltzmann, on the possibility of basing a 
kinetic theory of gases on attractive forces alone. — P. Czermak, 
on the value of some integrals of Maxwell’s theoiy of gases 
based on a certain law of forces. — F. Zehden, method for calcu- 
lating a true moon distance by an observed one. — E. Zucker- 
kandl, on the ^paratus of circulation in the nasal mucous 
membrane. — F. Kimmer, experiments on nutations and direc- 
tions of growth of seed-plants. — T. Habermann, on diethyl- 
alizarin-ether. — F. Fiala, on some mixed ethers of hydroquinone. 

May 15. — A. Rollett, contribution to a knowledge of the 
process of contraction in striated muscles. — F. Kolacek, on a 
method for determining the electric conductivity of liquids. — A. 
G. Nathorit, remarks on Herr von Ettingshausen’s essay, ** On 
the Tertiary Flora of Japan.”— C. I^ger, on the origin of the 
internal jugular vein. — Lersch, notes on comets. — von 
Hccrdtl, contributions to Assyrian chronology. 
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TffE LONDON WATER-SUPPLY 

The London Water-Supply; Us Past, Present, and Future^ 
By G. Phillips Bevan, F.S.S. With a Map showing 
the Districts of the Water Companies. (London : £. 
Stanford, 1884.) 

London water-supply is so important a question, 
and at the same time one upon which there prevails 
so much misapprehension, that the appearance of an im- 
partial, candid, and, in the main, accurate treatise like the 
one before us must be judged seasonable. A full discussion, 
indeed, of so many-sided and complicated a subject can- 
not be expected within the compass of na pages. Nor is 
there, perhaps, any man living who is qualified to give an 
authoritative deliverance on all the considerations involved, 
— on the one hand, medical, chemical, and engineering, and 
on the other hand, financial, legal, ethical, and municipal, 
if not actually political. These two main branches of the 
inquiry should be kept substantially distinct. For it is at 
least conceivable that a water-supply might be found 
irreproachable in quality and ample in quantity, and yet 
might be furnished on terms so iniquitous as to call for a 
sweeping reform. Again, a contaminated water might be 
dealt out in a manner which at least involved no injustice 
or oppression. 

As a matter of course, we shall discuss Mr. Bevan’s 
pamphlet mainly from the sanitary point of view, though 
we admit that as a whole it well merits the careful study 
of the ratepayers of the metropolis. 

Our author begins with an account of the ancient supply 
down to the reign of Charles II. This chaper,like history 
generally, is mainly a record of errors and oversights. It 
w'ould seem that whilst as individuals we recommend fore- 
thought and prudence, yet as a community we very 
literally " take no thought for the morrow,” and thus drift 
into positions from which we can escape, if at all, only at 
great cost. 

The second chapter deals with the modem supply. It 
appears that as far back as 1821-28 there was general 
dissatisfaction both with “ the high-handed and arbitrary 
character of the rates ” and with the quality of the water 
furnished. One company, we learn, took in its supply 
from the Thames at the mouth of a main sewer, and served 
out this liquid to its customers without any process of 
purification. As a specimen of neglect on the part of 
Government, we may mention that a Royal Commission 
was appointed to examine the water-supply as far back as 
1828. A Select Committee of the House of Commons was 
still " considering ” the report of the Commissioners just 
six years afterwards" while the Select Committee of the 
House of Lords took another six years over the matter, 
and did not consider it until 1840. 

Even in those early days attention was drawn to ‘‘ the 
filthy and polluted state of the cisterns and butts into 
which water is received.” This nuisance is a necessary 
consequence of the intermittent system of water-supply. 
In addition comes the fact that the cistern is generally 
placed where it is fully exposed to the sun in summer and 
to the frost in winter. 
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We find next a history of the cholera epidemics, their 
bearing on the water-supply question, and the evidence 
which they yielded as to the influence of sewage pollution. 
This influence, as worked out by Mr, Simon, is most 
striking. Among the population of 166,906 persons 
supplied with a fairly good water by the Lambeth Com- 
pany in 1854, the deaths from cholera were at the rate of 
37 to 10,000 living. Among the 268,171 persons supplied 
by the Southwark and Vauxhall Company with a polluted 
water, the death-rate from cholera was 130 per 10,00a 
Now, as the two companies at that time competed with 
each other, their “ mains branching within the same area, 
often running parallel in the same streets,” this case was a 
truly crucial instance. The observations thus made proved 
to be of no small value. The water companies introduced 
a variety of improvements. The intakes were removed 
further from sources of pollution, and more efficient 
arrangements for filtration were adopted. In 1856 Pro- 
fessors Hofmann and BJyth were able to announce that 
the organic matter in the water supplied was nearly one- 
half less than it had been in 1851. It is to be regretted, 
however, that the lesson was over-leamt, and that fanciful 
and exaggerated notions concerning ‘‘ contamination ” 
became fashionable. The dogma— for it is not a demon- 
strated truth — was put forward that all nitrates present in 
subsoils and rocks result from the decomposition of 
animal matter. Hence the presence in a water of such 
salts was deemed a proof that sewage or kindred matters 
had at some time gained access to the source in question. 
To this subject, however, we shall have to return below. 

An important step has been the closing of the public 
wells and pumps in and near London, The water of 
these wells was not merely found to be grossly polluted, 
but positive proof was obtained that those who drank it 
siificrcd exceptionally from cholera. The popularity of 
these wells may strike us as remarkable. But we must 
remember that such water cost the consumer nothing. 
In addition, as Mr. Bevan points out, “ the cisterns of the 
neighbouring houses were generally foul and the water 
heated, while the well water came up fresh, cool, and 
sparkling, from the quantity of carbonic acid contained 
in it.” 

Mention is made of the establishment in 1868 of a 
system of inspection of the water supplied to the metro- 
polis. It is not, however, generally known that all the 
reports issued prior to the investigations undertaken by 
Mr. Crookes and by Drs. Odling and Meymott Tidy have 
been based on the analysis of “a single sample of each 
company’s water, taken on one day only in the course of 
the month.” It is plain that such an examination is not 
alone “ rather of a perfunctory nature,” as Mr. Bevan says 
was the case previous to 1865, but positively misleading. 
We must agree with Messrs. Crookes, Odling, and Tidy 
that it is “ quite impossible to judge fairly the purity or 
otherwise of a month’s supply by an odd sample taken at 
random in the manner adopted.” Hence we are by no 
means satisfied that the monthly reports issued by Colonel 
Sir Francis Bolton are of the “ immense practical value ** 
which Mr. Bevan seems to believe. 

The third chapter is devoted to the existing water com- 
panies — their supplies or feeders, reservoirs, and filter- 
beds ; the statistics of the districts supplied, and, above 

all, their scale of charges. Into these questions, important 
* * 
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as they are, we cannot here enter. We notice merely Mr. 
Bevan’s argument against the compulsory sale of water 
by meter. He contends that it would “ simply result in 
the greatly decreased use of the water, very much to the 
detriment of cleanliness and godliness.*' Surely this 
hypothetical objection can count for little when weighed 
against the illogical rating system, which makes a man 
liable to pay more for his water-supply because his rent 
alid taxes have been raised, t\e, because he is poorer 1 
Mr. Bevan, in concluding this chapter, expresses the hope 
that “ cither from the operation of purchase, control, or 
competition, the water question will soon reach a fair and 
equitable level to both consumer and supplier.” 

We come now to the main question ; Is the existing 
water-supply satisfactory in quality ? and, granting this 
point, is it not self-evident that, as Mr. Bevan puts it, “it is 
impossible that the enormous drain upon the Thames can 
be kept up without its showing signs of exhaustion.” The 
existing supply must, therefore, be supplemented by some 
new source. N ow, in spite of the alarmist speeches, papers, 
and letters, some of them by authorities of eminence, we 
still hold that the waters of the Thames and the Lea are 
not contaminated in such a manner as to render their use 
inadmissible. It is perfectly true that the country along 
the Thames and its tributaries above the points where the 
water companies take in their supplies is inhabited by a 
large population, whose drainage, not always purified^ 
finds its way ultimately into the river. Now, the late 
Royal Rivers Pollution Commission, upon what to us 
seems very scanty evidence, committed itself to the dogma 
that, “if a river was once polluted with sewage matter, 
the water of that river was for ever unfit for dietetic pur- 
poses, and no practical distance of flow would render such 
a river safe.” 

On the other hand, the Royal Commission on Water- 
Supply (1869) declare in their report (§ 180) that “the 
organic compounds dissolved in water appear to be of very 
unstable constitution and to be very easily decomposed, 
the great agent in their decomposition being oxygen, and 
the process being considerably hastened by the motion of 
the water. This purifying process is not a mere theoretical 
speculation ; we have abundant practical evidence of its 
real action on the Thames and other rivers.” 

Further (§ 193), “These analyses of Thames waters 
made for the Commission (by Drs. Frankland and Odling 
jointly) are sufficient to show, not only the absence of any 
increase of objectionable matter in the river from Lechlade 
to Hampton, but that the variations in quality which com- 
mence at Lechlade, after showing several temporary 
changes in many parts of the river's course, fall at Hamp- 
ton in general to a point as low as at Lechlade (110 miles 
up stream), and in one respect, viz., the organic nitrogen, 
lb a point even lower.^' 

One more extract may be permitted (§ 214) : “Having 
carefully considered all the information we have been able 
to collect, we see no evidence to lead us to believe that the 
water now supplied by the companies is not generally good 
and wholesome.” 

It maybe urged that these conclusions being based upon 
evi*dence obtained in 1869 may not be strictly applicable 
at the present day. To this the reply is very simple ; the 
results obtained by Messrs. Crookes, Odling, and Tidy in 
1881 and subsequently “are in complete agreement with 


those of the Commission on Water-Supply." Further, 
certain improvements have since been effected which must 
lessen the contamination of the Thames above Hampton. 
We need merely refer in passing to the corroboration 
which the views of the Water Supply Commission have 
received from the recent analyses and observations of 
Dr. F. Hulwa on the Oder at Breslau, of Prof. Leeds on 
the Brandywine and Passiac Rivers at Paterson, Jersey 
City, and Newark, or of Delalande on the Vesle at Rheims. 
All these chemists agree that, since rivers have a self- 
purifying power, this power, if not interfered with by the 
continuous introduction of pollution along their course, 
restores them, not indeed to absolute ptu-ity, but to a con- 
dition fit for all practical purposes. The public are apt to 
forget that pure water is a mere abstraction, like the lines 
and points of the mathematician. It has no existence'in 
nature, and were it procurable might prove ill-adapted for 
domestic and dietetic purposes. 

Taking all that has been said into consideration, we 
think that all judicious men will be slow to abandon the 
present supplies of water. There is one especial reason 
against such a change, which, though not of a sanitary 
nature, cannot in these days be left out of sight. In such 
a vital matter London must not make itself dependent 
upon any one source. Let us for a moment suppose that 
the alarmist succeeds in prevailing upon us to abandon the 
Thames, the Lea, and the other gathering-grounds in the 
neighbourhood of London, and that our entire supply is 
conveyed from Wales or Cumberland by a gigantic 
aqueduct. Would it be possible to guard all points of 
such a line, so as to be safe against the outrages which 
seem now the order of the day? A quantity of nitro- 
glycerine, which a man might carry in a carpet-bag without 
exciting suspicion, would suffice, if skilfully applied, to 
cause a breach in some part of the structure. And then ? 
How long it might take to make good such a rupture we 
cannot estimate. In a railway accident, materials, tools, 
and workmen can be run along the line to the spot where 
they are required. An aqueduct would present no such 
facilities. It may be said that a reservoir might be con- 
structed at the London end of the line of sufficient size to 
tide us over such a possible calamity, but the size and 
strength of such a store-tank would have to be enormous, 
and this in itself would present another element of 
danger. 

But whilst it might thus be perilous to supersede the 
present supply, an addition to our resources will ultimately 
become needful. Of course, with Mr. Bevan, we can only 
hope that the additional supply will be the best procurable. 
But the author here reminds us that, “however pure may 
be the water at the outset, no power on earth can prevent 
careless, wilful, or accidental pollution in some part of its 
long course." In fact, experience tells us that no water- 
course, exposed to the air for any distance, will contain 
less than about o‘o6 to 0*07 parts of “ albuminoid am- 
monia ” per million. The excellent waters of Manchester 
and Glasgow — the former collected on the barren and un- 
peopled moorlands of North Derbyshire, and the latter 
drawn from Loch Katrine — contain this proportion, and 
the New River water shows no more ! It is, therefore, quite 
an open question what we should gain by going so Tar 
afield. 

There is another very grave consideration: the soft 
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waters with which not a few towns in the North of England 
ate supplied, act upon the leaden service-pipes to such an 
extent as to become dangerous. It may even be ques- 
tioned whether an occasional epidemic of fever is not a 
smaller evil than the continued occurrence of lead-poison- 
ing. The use of iron service-pipes, or of lead thickly 
lined with tin, is troublesome and expensive. Perhaps 
sooner or later some unobjectionable material may be 
found to take the place of lead in the manufacture of water- 
piping. 

A well-known authority on water analysis reminds us 
that waters from the mountains of Wales, Cumberland, 
may possibly hold lead and copper in solution, and 
one has been found to contain appreciable quantities of 
arsenic. Great care would therefore be necessary in the 
selection of a supply from such districts. 

The hardness of the New River water, of that furnished 
by the Kent Company, and indeed of the London water- 
supply in general, has often been complained of, and the 
sotaess of the northern waters has been urged in their 
favour. It is, however, by no means certain that from a 
sanitary point of view a soft water deserv’cs the preference. 
Many medical authorities contend that a water of 
moderate hardness is preferable, for dietetic consumption, 
to such waters as are supplied to Huddersfield, Leeds, 
Manchester, &c. It is urged, not without a show of pro- 
bability, that a supply of calcareous salts in drinking-water 
is especially advantageous in the formation of the bones 
of young children. Dr. C. Cameron of Dublin, however, 
maintains that there has been an improvement in the 
public health of Dublin since the soft water of the Vartry 
was substituted for the hard water with which that city 
was formerly supplied. Further inquiry, therefore, is 
necessary in this direction. Jt seems to us, however, that 
there is hardness and hardness. The hardness of water 
may be due to lime salts or to magnesian compounds. 
For the latter there is comparatively little need in the 
human system, and their regular ingestion is found un- 
favourable to health. But to condemn any water as pre- 
judicial merely on the ground of hardness seems to us rash 
in the extreme, in view of the high standard of health 
existing in districts where hard waters only are available. 

It has been proposed to increase the London supply by 
means of a system of artesian wells. Unfortunately, 
though a single such well may yield a large and continu- 
ous supply of water, this quantity cannot be multiplied by 
sinking similar wells in the neighbourhood, as has been 
found in the case of the celebrated well of Grenelle- 
Among the many schemes enumerated by Mr. Bevan, 
there is one prominent in its singularity. Shafts were to 
be sunk down to the chalk on each side of the Thames 
every quarter of a mile. Each such' shaft was to have a 
canal communication with the river between high and low 
water mark, through which these shafts were to be filled 
with water. At some distance from each, descending 
shaft another was to be sunk, into which the filtered water 
would flow as in an inverted siphon, until it rose to the 
level of the river. The water of deep wells is in general 
remarkable for its freedom from organic pollution. But 
this purity probably depends on the slowness of the filtra- 
tion by which they are supplied. 

Our author, after giving the details of a great number of 
projects, comes to no decided conclusion. He remarks 


that one of them will ultimately be adopted for the very 
good reason that a change of some kind will eventually be 
necessary. But he judiciously adds, **It need not be 
looked upon as in any way superseding the arrangements 
of the present supply.^* 

FLOWERS AND THEIR PEDIGREES 
Flowers and their Pedigrees, By Grant Allen. (London ; 
Longmans, Green, and Co., 1883.) 

T his book consists of eight short essays on the evolu- 
tion and distribution of plants which originally 
appeared as articles in several of the London magazines, 
supplemented vr\th an introductory chapter. Two of 
these essays treat of the reasons for the presence of 
certain plants in our insular flora, as illustrated by the 
Hair>' Spurge {Euphorbia pilosa, L.) and the Mountain 
Tulip {IJoydia serotina^ Rchb.). The remainder discuss 
the evolution of certain types of plants, the examples taken 
being the daisy, strawberries, cleavers, wheat, the family 
of Rosacea*, and the cuckoo-pint. The articles are written 
in the author’s well-known pleasant style, and cannot fail 
to attract and interest many who have never previously 
turned their attention to the study of our common weeds, 
Mr. Grant Allen has a great horror of a “ microscopical 
critic,’^ which he defines as “ a learned and tedious person 
who goes about the world proclaiming to everybody that 
you don’t know something because you don’t happen to 
mention it.” After reading this book, however, one feels 
tempted to reassure him on this head. For the work 
contains a considerable number of things which we may 
venture to state nobody ever knew before. Take, for 
instance, the text of the fifth essay, that on the origin of 
wheat : “ Wheat ranks by descent as a degenerate and 
degraded lily ” ; and again, While the daisy has gone 
constantly up and while the goose-grass has fallen but a 
little after a long course of upward development, the 
grasses generally have from the very first exhibited a 
constant and unbroken structural decline.” This, we 
think, will be an entirely new view to the botanical mor- 
phologist. On these lines he proceeds to trace the evolu- 
tion of the wheat-plant, from an imaginary primitive 
Monocotyledon, and suggests that AHsma ranunculoides 
might represent the earliest petal-bearing type in this line 
of development, except for the fact that its petals are 
pinky- white instead of yellow ! From this plant he traces 
the descent of the wind-fertilised rushes, the stamens of 
which he states hang out pensile to the breeze on long 
slender filaments. This is certainly not the case ; the fila- 
ments of the rushes are short and rather broad, and the 
anthers are usually fixed by the base, and not at all more 
adapted for wind-fertilisation than those of such a plant 
as the bog-asphodel, which is regularly fertilised by 
insects. 

From the rushes both the sedges and grasses are 
derived, but on different diverging lines. The former 
class of plants Mr. Grant Allen considers to be very 
degenerate in type, the calyx and petals, which were 
brightly coloured in the lilies, being reduced to the six 
small dry bristles which we find in some species of 
Scirpus. He does not explain, however, how it is t^t 
some Cyperaceous plants possess seven or eight of these 
bristles. But the most extraordinary suggestion is that 
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the female flower of a Carex is represented by a single 
ovary indosed in a loose bag, which may perhaps be the 
final rudiment of a tubular bell-shaped corolla like that of 
a hyacinth ” ! Surely the nature of the utricle of a Carex 
has been clearly enough demonstrated by the structure 
of the flowers of monstrous specimens and of allied 
genera. To complete his remarks upon the sedges he 
adds a footnote, in which he says : “ The sedges are not 
in all probability a real natural family, but are a group of 
heterogeneous degraded lilies, containing almost all those 
kinds in which the reduced florets are covered by a single 
conspicuous glume-like bract.” Now there is probably 
hardly any large order in the vegetable kingdom so 
natural as that of the Cyperacesc, so little connected with 
any other, and of which the genera are so closely allied 
together, as is proved by the comparatively small number 
of genera in it, and the large number of species which 
many of the genera contain. 

The wheat plant being a degraded lily, it becomes 
necessary to trace the development of the flower of the 
on^into that of the other, which is done by considering 
the palea of the wheat-flower as homologous with the 
calyx, and the lodicules as representing the corolla, a 
view which has long been considered untenable. 

The two essays upon the distribution of plants call 
for some comment. Here the author is on firmer ground, for, 
thanks to the researches of Forbes and Watson, we have a 
much clearer notion of the origin of our flora than we can 
have of the pedigrees of the plants themselves. At the same 
time we must take exception to the suggestion that the seeds 
of the northern Holy (irass, which Robert Dick discovered 
in Caithness, were introduced into New Zealand from 
Siberia upon the feet of a belated bird. The plant in 
question docs not occur, as far as is known, in New 
Zealand. The species which does occur both in New 
Zealand and Europe is found throughout the temperate 
Antarctic zone, extending even to the Cape. Nor is this 
distribution, as the author states, a very rare and almost 
unparalleled coincidence. The fact is that there is a very 
considerable number of plants common to the north 
and south temperate regions, most of which occur in 
North America, and seem to have descended towards the 
Antarctic regions along the line of the Andes. 

But, apart from improbabilities in theory, there are 
numerous statements which cannot fail to convey erro- 
neous impressions of plant-physiology. What, for in- 
stance, could be more misleading than the following 
statement concerning Potentillas } Those “ which raised 
their leaves highest would best survive, while those which 
trailed or kept closely along the ground would soon be 
stanied out for want of carbonic acid/” It is not the 
absence of carbonic acid gas that the plant would suffer 
from, but from the loss of light by which it could utilise it. 
These statements, and many others of a similar nature, 
suggest that Mr. Grant Allen has confined his observa- 
tions too much to the flora of the British Islands. It is 
utterly impossible to form any correct idea of the history 
of the evolution of a plant without knowing thoroughly 
the structure of all the plants in any way related to it, 
and without having, moreover, a much clearer knowledge 
of the effects produced by external circumstances in modi- 
fying organs than we at present possess. In the mean- 
time dogmatic statements concerning the evolution of 


any given plant are in the highest degree unsatisfactory,, 
and likely to lead to error. 

The b^k is nicely got up, and the language is in that 
easy and fluent style in which Mr. Allen is so proficient, 
and which goes so far towards investing the driest details 
of science with a poetical and even romantic interest. 

H. N. R. 


OUH BOOK SfiELF 

IVonders of Plant-Life, By Sophie Bledsoe Herrick. 
(London : W. H. Allen and Co., 1884.) 

This is another well-intentioned but unsuccessful attempt 
to deal in a popular style with some of the more sensational 
parts of the science of botany. Inaccuracy is again the 
glaring fault : thus we read on p. 4 that “ vegetable cells, 
m the earlier stages of development, generally approxi- 
mate to the sphere in form”; on p, 17 that the vessels 
“ serve to convey air through the tissues of the plant,” 
and " are the lungs of the plant ” ; and again, on p. 24, 
that the red and ultra-red rays are those actively con- 
cerned in the process of assimilation. Similar inaccu- 
racy may be traced in those of the illustrations which 
are original ; for example, the drawing of Penicillium on 
p. 60. The frequent production of popular treatises shows 
that there must be some demand for such books. It is 
much to be desired that some botanist who is really 
master of his subject would take the matter up, and write 
in a popular style a trustworthy account of those parts of 
the science of botany which are of especial interest to the- 
general public. 

Histological Notes for the Use of Medical Students, By 
W. Horscraft Waters, M.A. (London : Smith, Elder, 
and Co., 1884.) 

In the introduction to this little work of 65 pages Mr. 
Waters states that, in taking the class of Practical His- 
tology at the Owens College Medical School during the 
summer sessions of 1882-83, it had been his custom to 
give each student “ sheets ” containing a short account of 
the chief points to be observed in the specimens for ex- 
amination. The present work has grown out of these 
notes, after careful revision and additions thereto by the 
author. Students of histology have already numerous 
similar treatises placed at their disposition, describing 
the various methods of staining, clearing, and mounting 
specimens ; but room will always be found for additionsd 
ones bearing on this subject, provided they are the out- 
come of practical experience. These notes have been 
carefully prepared ; the directions given are clear and 
concise, and beginners cannot do better than carefully 
follow them. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions exbressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuserifts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts,} 

Pile-Dwellings on Hill-tope 

1 OBSERVE this question to the fore in Nature of Februaiy 21 
(p. 382), and as I have lived many years among races who l^d 
various forms of pile-houses, and have often resided in them for 
a time, I trust you can allow me a few words on the sulject. 
The custom seems attributed to several causes, i,e, to excessive 
moisture and as a protection ajg;ainst wild beasts, by Mr. Keai ^ ; 
to excessive rain and a wet clt^te, by Col. Godwin- Austen ; to 
damp exhalations from tropical soil, by Mr. Dallas ; and to the 
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survival of a purposeful habit of building over water, by Mr. 
Tjrlor. 

A considerable experience among Nogas, Miris, Singphus, 
Kamds, Deodhains, and Duonias, who ul build pilothouses a 
little varied in kind, convinces me that the above reasons are not 
strictly correct. 

Possibly the Swiss lake-dwellers descended from Eastern 
races who built over water, and inherited a custom that perhaps 
subsequently proved to be beneficial to them when and where 
large Carnivora were common. As regards India, it seems to 
me there are good reasons for believing these pile-builders are 
the direct descendants of the pre-Aryan aboriginals, and if they 
brought the custom with them from the south, it must be of ex- 
treme antiquity, and have developed adaptations to local needs, 
as it is not nere used over water. 

It seems hardly due to moisture and tropical rains, as the 
Kasias, Augamis, and Garos, who live in the wettest climate of 
all, build on the ground. Again, among those who build on 
pUes many live and sleep on theground, using the piled part of 
the house for other purposes. The platforms also are generally 
too low to afford safety from tigers, and if so needful for health, 
why is the custom not more general ? 

Among the Miris, Singphus, Kamtis, Nogas, Mismis, and 
Deodhains that I have question^ as to the origin of the custom 
of building on piles, the answer is invariably that they do not 
know, that it is their tribal custom, &c. Pressed os to the 
advantages of it, or why they could not build on the ground like 
Hindus, they generally end by urging the absolute necessity of 
keeping thixigs out of reach of the ever-present pig. 


Section through Noga house, say 60 feet (t to 4), E.S.E, Sibsagar. 
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easily procurable, the jums even have to be at some distance 
for tke sanu rtasom. 

As an illustration of how this animal practically affects the 
question of house-building, I append a section of a typical 
average Noga house, as built by tne tribes south-east of Sibsagar 
to the Upper Diking. One end generally rests on the ground, 
while the other ovemangs a slope for which there often seems to 
be no occasion, as plenty of leyel land is about. In all houses 
of this type the end deyoted to husking rice rests on the ground, 
and the door at that end has a slab that can be raised to admit 
pigs to eat the husks. This compartment (one-third of the 
house) is divided from the living ancl sleeping part by a wall and 
a door mth a stile to keep out pigs. There are generally from 
two to su^ or more, sleeping-rooms on the ground, and beyond 
them again is an open room used for visitors, or to sit and work 
in during wet weather. It is hung round with horns and tro- 
phies, contains hunting and fishing gear, arms and utensils, and 
small stores. It is the recognised audience-hall, and built on 
mles ; the floor of it is generuly carried out beyond the eaves of 
the r^f, often supported on long bamboos (where the slope is 
ateew, and this outer part or raised floor is seen in some snape 
or other m all these hoipes. It is used to sit out on in fine 
ww~» work on ; rice, yams, sliced vegetables, fruit, fish, 
nwttf are put there to dry ; pottery is made, and things laid 

prowling 

rrOTB cw end of the house to the other, indeed, these pr 
acavengers m appm^t as an institution. 

As a rule these pile-houses run from thirty to two hundred feet 


long, and are wholly on piles if in the level plains, but the seve- 
ral tribes have slight modifications. They are stiU built by the 
Deodhains, a remnant of the Shans who came into Assam in 1228, 
and gave it their name (from Ahom) ; about five hundred of 
these people still remain in some six or ei^ht villages not far off, 
though dying out. Their language and written character possibly 
is a unique case of a written language not yet secured. While 
they remain Ahoms they keep and eat the pig and build on piles, 
but when converted to Hinduism the pig and piles are given up 
together. 

I am aware that pigs are kept by Kasias and Garos, &c., who 
yet do not build on piles, but stone for walls and slabs of gneiss 
are there alone common, and are eflectually used as inclosures or 
as bairiers. There is practically no building-stone where we see 
the piles in use ; and mso bamlioo is there common. 

But there arc man^ other things besides pile-dwellings 
that prove these now distinct tribes to have descended from a 
common stock. The “morongs,” or houses in which the lads 
and single men sleep at night, away from their parents* houses, 
are seen under various names all through these hills, north, 
south, and east of Assam, a custom that has survived the difler- 
entiation of the languages. There are also ** momngs ” for the 
girls and single young women, and there are special and peculiar 
laws relating lo morongs. 

Liberty of the sexes l)efore marriage is indeed practically so 
complete among all these tribes that really morals begin with 
maiyiage» After marriage they are better, I think, than civilised 
nations. 

These customs and pile-buildings, &c., indicate a common 
origin, but there are also means by which we con ascertain 
the common home more or less accurately, and which show 
that these pile-builders are descended from the pre- Aryans of 
the plains, from Assam to the Indus, who named so many of the 
rivers. In and around Assam we find these names often begin 
and end with Di and Ti — as Dihing, Dihong, Dibong, Dibru, 
Dima, Dipha ; Timu, Tiok, Tisa, Tiru, Tiwa, Tista, or Aiti, 
Galti, Seti, Tapti, Rapti, Kamti, Gulmthi, Ningthi, Lathi, &c. 
This Di, Ti, means in all cases ** water,” — as Ti, water; Sa, 
the little, youngs* Tisa, the ‘‘young river”; and there are 
other forms — as Lushai Tui, Kachari Doi, Noga Ti, Tsi, Tzu ; 
Chu is also Thibetan, Bhotan, and Chinee ; Mongolian being 
Su. Ussu. 

But the Himalaya has acted as a conspicuous speech-parting. 
South of it we have the pile-builders’ form — Di, Ti, Doi, Da, 
Dzu ; and north of it, from the east of China, all across Central 
Asia, Persia, and Asia Minor, to the Gulf of Solonica even, we 
have the northern Chu and Su in some form. Of Kara Su » 
black water, and Ak Su — white water (our Oxus) there are 
scores of instances ; even the “ Ind-us ” and Eu-phrat-es, and 
many others, fall into the group.* 

I drew up lists of these river-names some years ago in the 
yburnal A, S. Btngaly vol. xlviii. part X, 1879, pp, 258-70. 

Thus it would seem as though the races who now build these 
pile-houses, often on hill-tops, are the descendants of those who 
named so many of the Indian rivers south of the Himalaya, 
the pre- Aryan inhabitants. 

Whether these races originally came from the south or not we 
cannot yet be certain. But there are several customs, such as 
“head-hunting” and “pile-dwelling,” held in common with 
races of the Archipelago ; and among the most eastern Nogas the 
dress is as nearly as possible identical with that of the Dyaks, as 
illustrated in Dr. E. B. Tylor’s “Anthropology,” so that 
eventually it may be possible to say. 

In conclusion, I might mention that the word “Naga,” as 
applied to the tribes south and south-east of Assam, is an Anglo- 
Bengali-ism, and misleading. It should be Noga, which is the 
name by which these tribes are known in Assam. It is not a 
racial name in the hills at all, and has originated from the Noga 
word “Nok” for folk. 

Thus, Who are you ? is “ tern nok ? ” or “ o nok e ? ” N and 
L are interchangeable letters, and thus Dr. Rajendralala, 
Mitr, pointed out to me that the Noga Nok and the Sanskrit 
Lok s! man, seem the same word. We use the word Log » 
folk (lo^e) almost hourly in Assamese, Bengali, and Hindi, 
and philolomsts may perhaps be able to say if we get our word 
folk irom this same root, and for which it is the exact equiva- 
lent. But the word for these hill-men is “ Noga,” and they do 
not worship snakes. The real Nagas are in another part of 

I The Afsyrian hti, Greek eu, Scythian ku m water (A Cunningham 
“ Anct. Geo.,’' p. 37X 
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IndU, Md I trust Dr. Hunter end Mr. Phil Robiiison will 
UKCUSe »y ssying they tre both wrong re this name. 

These hHl-tnen ha^ histories, if we could only get at them. 
This I find by having traced forty-six villages (now nine or ten 
different dans) as bex^ offriioots of ** Sang-nu,” east-south-east 
of Sibsagar. Twenty-five generations ago they began to 
spread. S. E. Peal 

Sibsagar, Assam, May 5 

Atmospheric Dust 

On Thursday, April 24, showers of discoloured rain fell at 
In^ewood, Sandhurst, Cartlemaine, Kyneton, Daylesford, and 
the districts adjacent, that is to say, over an area of more than 
2,500 square miles in extent. The heaviest showers-^called by 
allwho were out in them ‘ * showers of mud ” — occurred at 7 o'clock 
p.m. wd near midnight. Ihe leaves of trees and shrubs, roofs 
of buildings, fences, and everything on which it could rest were 
more or less covered with red mud. The weather at Sandhurst 
for some ten da5rs prior to this occurrence had been dry, and for 
a long period there had been a drought in New South Wales 
and in many parts northward. At several places in Victoria and 
New South Wales violent dust-storms occurred on the morning 
of the 24th immediately preceding the commencement of the 
rain. Some of the mud, of a bronze colour, collected by Mr. 
Edward Hurst of Sandhurst, was found by microscopical and 
chemical examination to be composed of quartz, oxide of iron, 
and mica ; some taken from the rain-gauge stand at the School of 
Mines was, when dried, an almost impalpable powder of a pale 
reddish chocolate colour. It was seen to consist of ferruginous 
quartz and minute particles of black oxide of iron ; and a smaller 
q^ntity collected at my private meteorological observatory — 
about tnree-quarters of a mile distant—was paler in colour, and 
consisted of quartz (much of it iron-free), alumina, sesquioxidc 
of iron, and white and reddish-yellow mica. A small proportion 
of it was attractable by the magnet. The water collected in the 
rain-gauges when agitated was reddish-brown in colour, and the 
proportion of sediment was very large, leaving no room for 
doubt that the dust was brought down by the rain. Its compo- 
sition and the times at which it fell lead me to believe that it 
came from the north and had travelled far. 

K. Brough Smyth 

School of Mines, Sandhurst, Victoria, Australia, 

May I 


The ^*Red Glow” after Sunaet 

Being out on Sandymount Strand last night, whence the west- 
ern sky may be well observed, I noticed, about 8.45 p.m., the 
“red glow ” oyer the yellowish sky where the sun had set. It 
was quite as distinct as during certain evenings at the end of 
last year. j. r. O’REILLY 

Ro3ral College of Science for Ireland, Stephen’s Green, 
Dublin, June X2 


The Earthquake 

As communications on this subject are still being received by 
Nature, and as the records for London and its immediate 
vicinity have been few, it occurs to me to note the following 
facts : — At the time of the earthquake I was sitting in my study 
here. There are several heavy insect- cabinets in the room, and 
a loud “groan" proceeded from one or more of them, indicating 
“ settling ’’ from some cause or other. Furthermore, the door 
of the room would not lock on the evening of that day, although 
the lock had moved freely down to then. And a clock in a 
bed-room wm found to have stopped without any apparent cause 
at the hour indicated for the earthquake ; but as tne discovery 
was not made until late in the evening, it was not possible to 
decide whether the stoppage had occurred in the morning or 
evmiing. As no sensation was fdt^ these matters would have 
bdld no significance had it not been for the news in the evening 
papjp of that day. R. McIjichlan 

Clarendon Road, Lewisham, S.E., June 13 


Intelligence in Animals 

There is at Walham Green a daily illustration of intelligence 
in a donkey which may interest those of your readers who collect 
such facts. Old Bob the waterman has been known for so many 


ytm that it is impassible to say bow many. He is one of the fim 
surviving carriers who take round for sale water in a tub on 
wheels, which is drawn by a donkey. Bob, the tnU nnd the 
donkey are one of the institutions of Walham Green. Years 
ago Bob used to ^de bis donkey to the pump near the chaich 
and then drive him round to his customers. How long the 
donkey was learning his rounds I do not know. Three years 
ago Bob used one smiflt as a sort of movable crutch, and seemed 
to trust mudi to his donkey to go the right way. Now he 
appears quite blind, for a few days ago he was noticed goiim 
into the yard where the pump stands, vriien the donkey stoppef 
He asked a boy what his donkey had stopped for, and was told 
that a cart was in the way. It is interesting to note ffxat the 
donkey conducts Iw his own intelligenoe all & busineas of water 
distributor, while Bob has sunk to the conditkm of mere pumper 
and of money collector attached to and led by the shafts, which 
latter duty might be done by an intelligent dog. M. 


ADOLPHE WURTZ AND HIS CHEMICAL 
WORK 

B y the death of Adolphe Wurtz on May 12 htst, the 
world, and especially the scientific world, has lost 
one of its brightest and most energetic leaders,— a suc- 
cessful leader indeed, through perhaps the most difficult 
period of chemical history — the earliest years of the deve- 
lopment of our “ modem chemistry.” His loss is felt all 
the more acutely, coming as it does so suddenly and so 
close upon that of his master and friend, Dumas, whose 
mantle had fallen upon him. 

Charles Adolphe Wurtz was the son of a Protestant 
clergyman, and was bom on November 26, 1817, at 
Woifsheim, near Strasburg. He studied in the University 
of Strasburg in the Medical Faculty, in which he took the 
Doctor’s degree with honours in 1843. He came to Paris 
in 1844, where he soon attracted the attention of Dumas, 
apd after occupying several positions successively at the 
Ecole Centrale and the Faculty of Medicine he became 
Professor at the Institute Agronomique of Versailles, and 
in 1853 succeeded to the duties of Dumas and Orfila as 
Professor at the Facultd de Mddecine. 

Wurtz united in himself all the better Cfualities of the 
Gallic and Teutonic character, in his activity of mind and 
untiring perseverance in the search for truth. He was 
elected a member of the Academy of Medicine in 1856, 
and in 1865 was awarded the prize of 20,000 francs for ms 
chemical researches. He became Dean of the Faculty in 
1866, and Professor at the Sorbonne in 1878, in which 
year also he gave the Faraday Lecture at the Royal Insti- 
tution ; the subject of which was the condensation of gases^ 
and his hearers on that occasion will not readily lose the 
impression of his earnestness and vivacity, especially on 
the appearance of the liquefied gas (ammonia), ana hia 
exclamation, “ Voilk ! voilk le liquide,” &c. 

His earnestness of purpose, conjoined with a most 
genial manner and expression, gave him very great in- 
fiuence over those students who worked with him ; and a 
long list of names might be given of students who have 
done good service to the science under his guidance and 
encouragement. 

But he not only encouraged the students who came to 
learn under him, but strove to spread a knowledge of 
science amongst the mass of the public, in which tadc he 
was eminently successful. 

In addition to his onerous duties as professor, Wurtz 
was in 1881 elected permanent Senator, and rendered 
most valuable services to his coun^ as recorded in his 
Reports of Commissions on the trichinosis outbreak and 
on scientific education. 

While there are chemists the work and example of 
Adolphe Wurtz will serve as a beacon and guiding Mght 
to still wider and more important facts in our science. , 
The Royal Society's Catalogue of Scientific Papers 
contains a list of no fewer than one hundred and mar 
papers to which the name “Adolphe Wurtz” is alone 
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attached ; of these a large iux>portion recite particulars of 
researches which have fumishra results of hi^ theoretical 
importance, and which entitle their author to be reckoned 
as one of the chief contributors to the foundation of sys- 
tematic chemistry. In him French chemists lose their 
chief leader ; but their loss is also that of the scientific 
woirid at la^e. His logical clearness of thought, his 
breadth of view, and the precision of his statements 
secured Wuita an influence wherever chemistry was 
taught ; and at the present time, overwhelmed as we are 
in the diaos of facts brought to light with such astound- 
ing rapidity by the labours of chemists in all parts of the 
world, the loss of such a master-mind, of a man possessed 
in so high a d^ree of the power of coordination, is 
indeed grievous. His Introduction to Chemical Philo- 
sophy,*^ his ‘‘ History of Chemical Theory,” and his 
Atomic Theory,” or all of which English translations 
have b^n published, aflbrd striking illustrations of the 
character of his teaching, and are unsurpassed as intro- 
ductions to the study of the historical development of our 
science. 

Wurtz*s first paper, published in 1842, was ^‘On the 
Constitution of the Hypophosphites,” and, together with 
another on the same subject put forward a year or so 
later, forms not the least important of his contributions. 
Hypophosphorous acid had been discovered by Dulong 
and afterwards examined by Heinrich Rose, but their 
results were not in accordance ; Wurtz therefore under* 
took the study of the acid. He established its compo- 
sition and prepared and analysed a large number of its 
salts, and was thereby led to the conclusion that hypo- 
phosphorous acid contained two atoms of hydrogen 
which could not be displaced by metals, being, in fact, a 
monobasic acid ; he also showed that of the three atoms 
of hydrogen in phosphorous acid only two were displaced 
in the formation of salts. This research was carried out 
in Dumas* laboratory ; it may even now serve as a model 
of what such work should be. 

In the course of his study of the hypophosphites, Wurtz 
was led to make what probably was his most interesting, 
although not his most important, discovery ; that of 
copper hydride, Cu-Ho, Even at the present day, although 
we have reason to befieve that the alkali metals and pal- 
ladium and platinum form compounds with hydrogen, 
copper hydriae is the only hydride of a metal with which 
we are acquainted which has anything like definite and 
specific properties. It is obtained by acting on copper 
sulphate with hypophosphorous acid as a yellow or reddish- 
brown precipitate, which when heated readily decomposes 
into hydrogen and copper, and on treatment with muriatic 
acid yields cuprous chloride and twice the volume of 
hydrogen which is obtained on merely heating it. This 
reaction, as Brodie first pointed out, affords an almost 
conclusive argument for assuming that the hydrogen 
moleoUe is compound in its nature. Berthelot having 
called in qt^stion the existence of cuprous hydride, Wurtz 
in 1880 maintained the correctness of his original state- 
H^ts. It is to hoped that this remarkable compound 
will ere long s^in attract attention, as it is more than 
wobable that it wll be of service as a reducing agent ; 
its theimo-chemical investigation may be expected to 
fomsh important information on the affinity of hydrogen 
al?ms for hydrogen atoms : indeed it is remarkaole mat 
It has so long escaped attention from this point of view, 

Wurtz paid much attention to the investigation of the 
cyanogen compounds, and in studying the cyanic ethers 
was M in 1847-49 to make the most brilliant of his dis- 
covOTw, that of the compound ammonias. These bodies 
wm obtained by the action of alkali on cyanic ethers, 
JJ^as ammonia is formed from cyanic acid. In properties 
tn^ww t^ precise analogues of ammonia, and on this 
acem mt, and on account of the manner in which they were 
pmuced, Wurtz at once regarded them as ammonias in 
wluch an atom of hydrogen is displaced by an alcohol 


radicle such as methyl or ethyl, thus giving rise to the 
idea of the ammonia type. Hofrnann’s discovery, a few 
months later^ of diethylamine and triethylamine, com- 
pounds resulting from the displacement of two and three 
atoms of hydro£[en in ammonia by ethyL and of the 
method of preparing amines by the action of the alcoholic 
iodides on ammonia, was a fitting corollary to that of 
Wurtz. The combined result of mese two classical re- 
searches was that chemists have ever since accounted for 
the properties of the organic bases generally by regarding 
them as derivatives of ammonia, which they aU so closely 
resemble in chemical behaviour. 

Passing over numerous investigations of minor value, 
we come to a pimer published in 1855, On Si^iple and 
Mixed Organic Kadicles,** which at that time was of great 
importance, and well illustrates Wurtz’s method of almost 
invariably choosing subjects the investigation of which 
was of special interest as bearing on the advance of 
chemical theory. This paper is also memorable as con- 



Adolphe Wurtz (from La Nntttrg), 


taining the first description of the method now so com- 
monly employed of preparing hydrocarbons by the action 
of sodium on the iodides and bromides of alcohol radicles, 
a method which some years afterwards was applied with 
such success by Fittig in elucidating the constitution of 
the homologues of benzene. Frankland and Kolbe had 
maintained that the hydrocarbons of the empirical com- 
position of the so-called alcohol radicles which they had 
prepared were of the same composition in the free state 
as in combination : for example, that the hydrocarbon 
obtained from ethyl iodide, CgH^I, was free ethyl, CgH^. 
Gerhardt, Hofmann, Laurent, Broaie. and Wurtz, how- 
ever, sought to show that they should be represented by a 
doubled formula : that the so-called ethyl, for instance, 
had the composition QHjq -> 2C2H5. This Frankland 
strenuously opposed, mainly on the ground of the com- 
plete homology of the hydrocarbons in question with 
nydrogen, the formula of wnich was then almost univer- 
sally written H. The arguments used were chiefly of a 
physical character. Wurtz put an end to the controverqr 
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by introducing an argument which at once appealed to 
the sympathy of the cnemi8t,by showing that, it a mixture 
of the iodides of two distinct radicles, such as ethyl, C^H0, | 
and butyl, C4H0, were submitted to the action of sodium, 
a hydrocarbon was produced which consisted of ethyl and 
butyl united together. There was no reason to suppose 
that when a smgle iodide was thus treated the radicle 
remained free, and Wurtz showed that the physical pro- 
perties of the hydrocarbons produced from single iodides 
were such as to prove that they were formed by the union 
of two similar radicles, as on no other hypothesis could 
they be ranged in a series with the hydrocaihons resulting 
from the association of two dissimilar radicles. It was a 
logical extension of this discovery to double the formula 
of Tree hydrogen, a step which, indeed, Brodie had already 
advocated, and which Frankland had clearly maintained 
was an essential preliminary to the doubling of the 
formulae of the organic radicles. Wurtz also pointed out 
that the idea that the hydrogen molecule is compound 
must be extended to other elements, and that generally 
the simple bodies, like compounds, are composed of groups 
of atoms, and react not by combining but by exchange of 
elements. 

The number of elements of which the molecular weight 
has been ascertained is, however, very small, and although 
the idea thus put forward by Wurtz undoubtedly applies 
to all the gaseous elements, and to bromine, iodine, sul- 
phur, phosphorus, and arsenic, we now know that the 
only metals of which the density in the gaseous state has 
been satisfactorily determined, viz. mercury and cadmium, 
form distinct exceptions to the rule ; we can therefore 
draw no conclusions of any value as regards the molecu- 
lar composition of the metallic elements. It is a striking 
illustration of the slowness with which knowledge extends 
into that lower stratum which is governed by the text- 
books. that the view put forward by Wurtz, and which, 
with the above-mentioned limitation, is so clearly justified 
by facts, is almost universally disregarded by hand-books 
of chemistry ; in fact, there is a most astounding super- 
stition among students of chemistry that the elements 
generally have diatomic molecules. 

In 185? Wurtz was led by the brilliant experimental 
results of Berthelot to discuss the formula of glycerin, 
and he was the first to point out that this body is to be 
referred to the type of three molecules of water ; that, in 
fact, it can be regarded as an alcohol formed by the dis- 
placement of three atoms of hydrogen in three molecules 
of water by the radicle C3H5. Nearly all the alcohols 
known at that time could be referred to the type of a 
single molecule of water. Recognising the want of an 
intermediate series of alcohols, Wurtz was led in 1856 to 
the discovery of the glycols, and in this case again his 
work was of the highest value as a contribution to 
chemical theory. 

Space does not permit of reference to the numerous 
other investigations of Wurtz, many of which have exer- 
cised an important influence upon chemical thought at 
the time of their publication. Only one must be men- 
tioned, as it may ultimately prove to have been the first 
step towards the elucidation of the nature of the process 
of digestion in plants and animals. The investigation 
referred to is that on the sap of Carica papaya. He 
showed that alcohol precipitates from this a body pre- 
senting the characters of a strong digestive “ferment," 
capable of dissolving moist fibrin in large quantities. 
Experiments made with papaine, as the so-called ferment 
is termed, appear to show that papaine begins by 
combining witn the “ferment,” and that the insoluble 
product men undergoes gradual change in contact with 
water, the “ ferment ” being liberated and thus becoming 
free to do new work. There is much to indicate thaf 
mineral acids act in this way, and it is to be hoped thai 
the suggestion put forward by Wurtz will not long escape 
notice, and that his investigation may be extendea. 


AFRICAN EXPLORATION 

T ETTERS addressed to the Secretary of the Com- 
^ mittee of the British Association for the exploration 
rf Kilimanjaro have just been received from Mr. H. H. 
Tohnston, dated from the British Residency, Zanzibar, 
May 13. After consultation with Sir John Kirk, Mr. 
^ohnston had selected the Mombasa route for Kilima- 
ijaro, and was expecting to depart for that port in about 
a fortnight’s time. The country between Mombasa and 
Chaga was said to be miiet, and to present no serious 
difficulties in the way, Mr. Johnston had succeeded in 
obtaining the services of three of the same bird-skinners 
hat had been employed by Dr. Fischer, and of a botanical 
collector trained under Sir John Kirk, of whose kindness 
and assistance he speaks in the highest terms. Mr. 
lohnston, in spite of the trying climate of Zanzibar, was 
n excellent health, and had strong hopes of the success 
of the expedition. 

We are pleased to learn that Mr. Joseph Thomson has 
arrived safely at Zanzibar from the expedition he under- 
took to the Masai region. It will be remembered that Mr. 
Thomson left England in the end of the year 1882, his 
object being to proceed by Mount Kilimanjaro to the 
almost unknown country of the Masai, and to settle the 
question of the existence of a Lake Baringo to the east 
of Victoria Nyanza. Mr. Thomson left Zanzibar in the 



spring of last year, but after proceeding some distance 
found the country so disturbed owing to the recent pas- 
sage of a German explorer, Dr, Fischer, that he was com- 
pelled to return precipitately to Mombasa. In July lasL 
however, he started again, and has evidently accomplished 
his work in a way quite worthy of his previous record. 
Passing round the north-eastern side of Mount Kilima- 
njaro, Thomson proceeded north to Lake Naivasha, half- 
way between Kilimanjaro and Mount Kenia ; then on to 
the latter mountain, and by way of Lake Baringo to the 
shores of Victoria Nyanza. This latter lake he skirted as 
far as the outlet of the Nile, returning by a more northerly 
route, striking the west coast of Lake Baringo, and pro- 
ceeding south and south-east by Ukambani to Mombasa. 
It is satisfactory to record that no lives have been lost 
except by illness. The telegram which the Geographical 
Society have received from Sir John Kirk does not, of 
course, enter into minute details, but from its general tone 
it is evident that Mr. Thomson will have an interesting 
and instructive story to tell when he returns. The tele- 

S am does not state positively that Mr. Thomson found a 
ke where Baringo is placed on our maps, but as Ba- 
ringo is mentioned as having been touched at, it seems 
most probable that the information obtained from natives 
by the sagacious Wakefield is correct All the country 
traversed by Mr. Thomson’s expedition to the north o£ 
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Lake Naivasha is new ground, hitherto untraversed by 
anv explorer. Dr. Fischer in his recent expedition reachea 
only as far as the lake just mentioned. 


A NEW ASTRONOMICAL JOURNAL^ 


A N astronomical serial, under the auspices of the Ob- 
servatory of Paris, will be a welcome addition to 
the literatxire of the science, and may well be expected to 
occupy a prominent place on the list of such periodicals. 

AomiraJ Mouchez, in his introductory note, alludes to 
the great impetus which has been lately ^ven in France 
to the progress of astronomy by the establishment or re- 
suscitation of observatories, aided as well by national 
funds as by contributions from the municipal authorities 
of the places where they are located. In a few years 
these various observatories will be completely organised, 
the personnel consisting in part of astronomical students 
who have obtained their acquaintance with the practical 
branches of the science in the Observatory of Paris. The 
director therefore aims at providing a medium in the 
Bulletin Astronomique whereby the work of French 
astronomers may be speedily made known, and where at 
the same time an analysis of the contents of the principal 
foreign periodicals, &c., may be available to them. 

The Bulletin will thus present two distinct sections : 
the first will be composed of observations of current in- 
terest, ephemerides of planets and comets, and memoirs 
or notices on various questions in theoretical and practical 
astronomy. The second will comprise as complete a 
risumt as possible of astronomical intelligence and an 
analysis of the principal periodicals and newly-published 
works. Further, in a supplementary section it is intended 
to introduce articles on subjects relating to the sciences 
allied to astronomy, as terrestrial physics, geodesy, and 
meteorology, not excluding points ot interest in the his- 
tory of the science : contnbutions from foreign astrono- 
mers are invited. 

In the first four numbers of the Bulletin are articles 
bearing upon sidereal, planetary, and cometary astro- 
nomy. There is a series of measures of double-stars in 
1883^ made by M, Perrotin at Nice in continuation of 
previous series which have appeared in the Astronomische 
Nachrichten, M. Perrotin has habitually used powers of 
7^0 and 1000 : objects not too frequently measured of late 
will be found in his list, which is to be continued. MM. 
Henry have a note upon the planet Saturn as viewed in 
the refractor of 0*38x11. at the Observatory of Paris, in 
which reference is made to a narrow bright ring limited 
by a dark line, outside the principal division, the breadth 
equal to that of the division of Cassini, which they con- 
sider to be a new feature. It is stated that the Encke 
division has completely disappeared ; notwithstanding 
extremely favourable atmospheric circumstances, nothing 
was remarked upon the outer ring except the narrow 
bright zone just mentioned. MM. Henry invite communi- 
cations on this subject from other observers provided 
with large telescopes. M. Baillaud publishes observa- 
tions of Mimas made at Toulouse between October 24, 
1876, and December 5, 1883. The telescope employea 
has an aperture of 0*83 m., the mirror being the work of 
MM. Henry, the mounting by Secretan. A power of 335 
was usu^y employed; the observations for the most 
part consist of the times of elongations, but during the 
opposition of 1882-83 M. Fabre succeeded in observing 
•cwral conjunctions with the minor-axis of the ring N 
«uid S. From these observations M. Tisserand has drawn 
meral conclusions respecting the motion of the satellite, 
towmch he directed attention in a paper submitted to 
Zf Z?*?® Academy of Sciences on January 28, and 
printed m the Comptes Rendus, He fixes the mean daily 
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motion at 381^*9934, and his observations are compared 
with calculation on this hypothesis, the orbit being sup- 
posed circular. But he infers that there is an inequality 
in the mean longitude, of which the period is about five 
years, and the coefficient approximately 8**; further he 
finds that the eccentricity does not exceed one-tenth. The 
longitudes of the perisatumium, deduced from observa- 
tions during five periods, may be fairly represented on 
the assumption of an annual motion of 447°. It is intended 
to observe Mimas at Toulouse as frequently as possible, 
and, so far as circumstances admit, the same observer 
will undertake them, it having been found that observa- 
tions made by different persons with the same instrument 
are not strictly comparaole. 

In the February number of the Bulletin M. Schulhof 
has the earliest notification of his discovery of the perio- 
dicity of the third comet of x8j8, upon which he enters into 
details in the number for April ; the most probable period 
of revolution resulting from the few observations which 
were secured in Amenca (the comet was not seen in Europe) 
is 6‘6x years, and the limits somewhat insecurely assigned 
are 5*80 and 7*54 years. As in other cases, this comet 
approaches veiy near to the orbit of Jupiter, to which we 
may attribute the limited dimensions of the orbit, accord- 
ing to M. Schulhof. There are several communications 
on Pons’ comet, physical and otherwise ; amongst them a 
note by MM. Tripled and Rambaud, of the Observatory 
at Algiers, on the remarkable variation in the head of the 
comet, observed on January 19, and one by M. Rayet on 
the aigrettes f &c., remarked near the time of perihelion 
passage. M. Radau treats on the theory of the neliostats, 
and M. Bigourdan on a means of rendering more con- 
venient the use of the equatorial. We find also in these 
numbers of the Bulletin a description and plan of the 
buildings of the Observatory at Marseilles, by M. Stephan ; 
and a list of discoveries of small planets and comets made 
at that establishment : amongst the latter we note that 
the discovery of the first comet of 1867 on January 25 is 
attributed to M. Coggia ; at the time it was announced to 
have been made by M. Stephan, at least in a letter from 
M. Tempel, then residing at Marseilles, to the Astrono^ 
mische I^achrichten ; as Mr. Searle has shown that the 
comet is one of comparatively short period ^thirty-three 
years) and may therefore want a name, it might be well 
to settle the point as to who was the actual discoverer. 
There is a note on an Observatory to be erected at La 
Plata, the recently founded capital of the province of 
Buenos Ayres ; a director has been alreac^ nominated in 
the person of M. Beuf, an officer of the French Marine, 
formerly in charge of the Observatory of Toulon ; 100,000 
francs nave been allowed for the Observatory and instru- 
ments, with an annual subsidy of 24,000 francs. Such 
liberal encouragement of science does honour to M. Dardo 
Rocha, the Governor of the Province of Buenos Ayres, and 
it is due to him to add that he had previously done much 
for recent progress in the Argentine Republic. 

As a specimen of the miscellaneous articles in the 
Bulletin^ we may mention M. R. Radau’s interesting 
account of the recent crepuscular phenomena, in which 
he has availed himself of the numerous facts relating 
thereto which have been published in Nature. He does 
not profess to decide upon the cause of these phenomena, 
or to make choice between the explanations which have 
been offered, but we may quote his concluding paragraph : 
“ Ce qui semble prouv^, e’est qu’il s’agit ici, tr^s-probaole- 
ment, de ph^nom^nes de reflexion, dus k la presence de 
matikres fmement divisees dont la nature reste k deter- 
miner ; la lumikre ainsi refiechie n’est, sans doute, que la 
lumi^re ordinaire du soleil couchant, coloree par trans- 
mission k travers les couches basses, chaigdes de yapeurs.” 

The typographical execution of the Bulletin leaves 
nothing to be desired. The March number contains a 
photolithograph of the aspect of Saturn as viewed at the 
Observatory of Paris on the 4th of that month. 
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MEASURING EARTHQUAKES' 

II.— Results. 

Y paper a rfiort account will be given of the chief 
^ restilts of two and a half years’ observations in the 
Seismological Obscrv2U:ory of the University of Tokio. 
The first instruments to be successfully used were the 
horizontal pendulum, or rather a pair of norizontal pendu- 
lums writing a multiplied record of two rectangular hori- 
zontal components of the earth’s motion on a revolving 
plate of smoked glass, and also a very long common 


pendulum. The duplex pendulum, an astatic vertical* 
motion seismograph, and other instruments whi^ have 
been mentioned in the former article, were added later.^ 
The earliest records were those of five small earth- 
(juakes in November 1880.* In the first of these the vibra- 
tion of the grotmd lasted continuoudy for minutes, 
and no fewer than 1 50 complete oscillations could be 
I counted in the record. The shaking began feebly. 
1 ^edily rose to a maximum, fluctuated irregulariy, and 
! aied out very gradually. Tlie greatest movement from 
' side to side was less ths^ one-third of a millimetre. Both 



in amplitude and in ^riod the successive waves were far 
from equal. A rough idea of the greatest velocity and 
greatest acceleration was, however, obtained by treating 
the greatest movement as a simple harmonic vibration, 
with a period of three-fifths of a second. This gave 
mm, per second for the greatest velocity, and 16*4 mm. 
per second per second for the greatest acederation, showing 
that bodies attached rigidly to the earth’s surface must have 
experienced a horizontal force equal to about one-six- 
hundredth of their own weight In three of the five earth- 
^ Con^'Diwd p. 15a, 


quakes recorded in the same month the greatest range of 
motion was less than one-fifth of a millimetre. In all of 
them there were many and unequal vibrations, but in 
none was there any single impulse prominently gre ate r 
than the other movements. 

Later observations showed that these were feiriy repre- 

*■ For a ftillar a cc ou nt of the mathoda end resuht of those ehstnrmtkas 
tha writer may be permitted to refer aran to bis memoir cn EatthqaalBS 
Measurement, published as No. 9 of tne Memoirt 4^ ike Seienee DePaH^ 
mmt 4 tf ike Univertily Tokio* 

• Described in the TmntacHont of the Aeiatk Society 0/ Jttymm, 
vjI. ix. p. 40^ 
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sentathre of a very lai^ proportion of the earth^akes 
whicli occur so frequently in the Plain of Yedo. Earth- 
quakes of liiis dass do no damage to buildings, but 
diey are strong enough to make their presence felt by 
the shaking ara cresSdng of houses, and even, in the 
night, to startle residents out of sleep. Lamps and other 
pradulous bodies are fiequently set into considerable | 
oscillation throu^ die long continuance of the disturb- 
ance, the period of some consecutive vibrations of the I 
ground being neaiiy uniform and equal to the free period 
of ^e lamp. The shaking lasts rardy less than one and 
sometimes as much as ten minutes. 

In some cases, however, the amplitude of the earth’s 
motion is considerably greater ; occasionally it rises to 
5 and even 7 mm. With such an amplitude as this, 
and with the ordinary frequency which the earthquake 
waves have, the shock is more or less destructive — walls 
are cracked and chimneys are overthrown. The writer’s 
observations do not include any earthquake of first-rate 
violence, but they show by several examples that in the 
alluvial soil of Tokio a sufficiently alarming and even 
damaging earthquake may occur, in which the range of 
horizontal motion is less than a single centimetre. 

In the Yedo earthquakes the vertical motion is generally 
much less than the horizontal, and, as a rule, forms an 
unimportant part of the disturbance. 

Fig. 7 is a copy, reduced to about half size, of the record 
of one of these more considerable earthquakes (on March 8, 
1881), traced by a pair of horizontal pendulums on a re- 
volving plate. The inner circle shows the N.S. compo- 
nent, and the outer circle the E.W. component of the 
displacement. The records begin simultaneously at the 
points marked a and a respectively, and extend in the 
direction of the arrow over nearly two complete revolu- 
tions of the plate. At the point marked c in the outer 
circle, when the earthquake oscillations were slowly dying 
away, the writer (who happened to be present) withdrew 
the plate, to prevent the later portions of the record from 
connising the earlier portions. Hy this time the earth- 
quake had lasted for two minutes and a half, and some 
200 vibrations had been registered. The motion, as re- 
corded, was exaggerated in the ratio of 6 to i ; hence 
in the diagram as it appears here the displacements are 
nearly three times the natural size. 

For the sake of exhibiting some interesting features of 
this earthquake more clearly, the records of the two com- 
ponents during the first twenty seconds of visible motion 
have been reproduced in the centre space of the diagram 
in such a manner that simultaneous parts of both are on 
the same radius. The short radial lines mark seconds of 
time. It will be seen that for three seconds the motions 
were very minute ; then the E.W. seismograph became 
pretty sharply disturbed, but the other component was 
scarcely visible until the tenth second from the beginning. 

During the tenth and eleventh seconds the phases of 
the two components agree in the main, but tney soon 
diverge ; and in the fifteenth second, when the motion is 
greater than at any other part of the whole disturbance, 
they differ by about a quarter of a period. Hence at 
that time points on the earth’s surface were vibrating not 
in a rectilineal path but in loops. This is strikingly shown 
by Fig. 8, which shows the path (exaggerated in the ratio 
of 6 to i) of a point on the earth’s surface, during three 
seconds at this epoch in the disturbance. Starting from 
p at 137 seconds from the beginning of the earthquake, a 
surface particle described the tortuous path shown in tne 
figure, and reached q three seconds later. Similar rapid 
changes of phase-relation occur throughout the rest of the 
disturbance, and in the slowly dying oscillations with 
which the earthquake drew to a close the writer noticed 
one of the pointers moving vigorously when the other was 
n^y at rest, and vice versd. 

The evidence, first clearly given in this earthquake, of 
the non-rectilineal ch^^cter of the ground’s motion, was 


confirmed by very many later observations. In fact in 
every case where the records were sufficiently large and 
welMefined to admit of a satisfactory companson of the 
phases of the two comji^nents, the same thing was exhi- 
bited. And not only in those cases, but even in very 
minute earthquakes, instruments having two degrees of 
horizontal fieedom, such as the duplex pendulum, showed 
in the most direct manner that the earth’s movements 
consisted of a multitude of twists and wriggles of the 
most fantastic character. 

An excellent example of a still sharper earthc^uake is 
given in Fig. 9 — a record (reduced to half size) jgiven by 
two horizontal pendulums with a multiplying ratio of four 
to one on a plate which was turning once in fifty-four 
seconds. The beginning of motion can be detected on the 
outer circle at a. At b and the corresponding point b* it 
increases somewhat suddenly, and during the next few 
seconds we have the principal motions, followed during 
many minutes by a long trail of lesser irregular oscilla- 
tions, in which a marked lengthening of period may be 
detected towards the close. To allow the phase-relation 
during the principal part of the shock to be examined, 
lines (numbered i to 16) have been drawn by the aid of 
templates through corresponding points in the two records. 
An examination will show that the phase-relation changes : 
in fact when the two components are combined the move- 
ments are found to be loops, agreeing very closely with 
the lap ter loops of Fig. 10, which is a “ static ” record of the 
same Ciirlliquake given by the duplex pendulum. In a 
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part of Fig. 10 the motions are so numerous and so much 
distributed over all azimuths, that the film of lamp-black 
has been completely rubbed away from a portion of the 
plate which received this record. 

It frequently happens in the record of an earthquake 
that the motions which are first recorded are rapid vibra- 
tions, of short period and small amplitude, which are 
immediately followed by larger and less frequent move- 
ments. Sometimes, indeed, the former appear as a ripple 
of small waves superposed on larger ones. But in all 
cases where the short-period waves can be detected they 
die out early, and the later part of the earthquake consists 
of relatively long-period waves alone. Records of this 
class are exceedingly suggestive of the arrival of first a 
series of normal waves (that is, waves of compression and 
extension), constituting the rapid tremor^ and then a series 
of transverse waves (that is, waves of distortion), forming 
the principal motions of the earthquake. 

In fact it is difficult to explain the rapid changes of 
phase in the two components, or, in other words, the 
curved character of the horizontal movement, which most 
if not all the recorded earthquakes exhibit, omerwise than 
by supposing that the principal movements are transverse 
waves occurring in a plane not very much inclined to the 
I horizon, and this conclusion is supported by the sm al l n e ss 
of the vertical component , 

It is true that the appearances presented by the dia- 
grams could be accounted for by assuming the presence, 
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logger, of normal and transverse waves, with a nearly only that an earthquake consists mainly of one impulae, 
horizontal direction of propagation ; but in that case we but that the motion of the ground has a definite direc- 
should ^pect to find normal waves occurring alone at tion, and that that is the same as the direction of propa> 
the beginning of the earthquake with much greater am- gation of the wave. All three assumptions were £eu^ 
plitude than they actually have. Other still less probable An old piece of seismic apparatus, based on these ideas, 
solutions might be referred to ; but it is safe to say that was a group of columns of various heights standing on 
the evidence furnished by these observations goes far to a plane horizontal base. These were intended to show the 
prove that the earthquakes of the Plain of Yedo consist direction and “ intensity of the shock ” by falliim: over, 
chiefly of distortions, not compressions, of the ground,and It is clear enough, however, that no appliance of this kind 
emerge at Tokio in a direction not very far from vertical, can give intelligible results from earthquakes of sudi 
In the older seismology it was generally assumed not complexity as those described above. The very word 
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shock,’’ accurately as it describes the feeling produced quakes, one from the so-called “ steady-point ” of the 
by an earthquake, is a singularly inappropriate name for instrument, and the other from a point in a fixed bracket 
what an apathetic seismograph recoras. projecting from a neighbouring wall, and known to be 

As evidence of the accuracy of the apparatus by which truly steady. When the table was shaken in such a way 
the foregoing results* were obtained, it should be men- as to give records resembling those of actual earthquakes, 
tioned that the records given at the same place by the agreement of the two showed conclusivdy that the 
different instruments during the same earthquake were steady-point of the instrument did remain very nearly 
found to agree remarkably well Further, the instruments undisturbed, and that the records were in all important 
were tested experimentally by placing them on a shaky particulars substantially correct 

table, and obtaining, side by side, two records of table- We have then the means of accurately observing the 
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nature of the surface motion at an earthquake observatory. 
But this of itself tells us nothing of the speed and direc- 
tion of transit of the disturbance, particulars which are 
only to be learnt by connected observations made at several 
stations. Any one earthquake, as a whole, lasts far too 
long and bj^ns too gradually to admit of the measure- 
ment of time-intervius between its arrival at different 
points, but if we can identify any single vibration in the 
records given at several stations — spread over a moderate 
area, and connected telegraphically with each other — ^e 
problem admits of a fairly easy solution. A recording 
seismograph at each station will give a complete record 
of the earthquake as it appears there, and if, during its 
process, time signals be sent from one station and 
ma^ed on all the revolving plates, it will be possible to 
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determine the differences in time of arrival of the same 
phase of the same wave at the successive stations in the 
gproup. From this, if the stations be sufficiently numerous, 
me speed and direction of transit, and even the origin of 
the disturbance, may be found with more or less precision. 
But all this depends on our being able to recognise at the 
various stations some one wave out of the complex 
records deposited at each, and, especially in view of the 
curvilinear nature of the motion, it would be hazardous to 
say without trial whether this can be done. To ascertain 
whether it can be done, and if so to organise groups of 
connected stations to carry out the scheme roughly 
sketched above, should be the next step in observational 
seismology. J. A. Ewing 

University College, Dundee 


NOTES ON A FEW OF THE GLACIERS IN 
THE MAIN STRAIT OF MAGELLAN MADE 
DURING THE SUMMERS OF 1882-83 IN 
HM.S. ^^SVLyiA” 

T he western part of the main Strait of Magellan, to 
which my remarks are confined, lies between rugged 
and abrupt mountains, of rock mainly crystalline, but in 
parts of slate. 

The highest peaks arc not over 4500 feet high, and the 
height of the snow-line is about 2700 feet. The land is 
cut up into small areas by numerous and tortuous channels, 
and, on the southern side certainly, no large masses of 
land exist. The mountain ridges are mostly sharp and 
steep, and afford but little area for snow to lie in quan- 
tities, but wherever a mountain slope is moderate, there 
it accumulates, and forms n/vi^ which may or may not 
descend to lower levels. 

From this it will be seen that the glaciers spoken of are 
small, only one snow-field, the " Northbrook,” being of 
any size. Much larger glaciers of course exist in these 
re^ons, but were not in my beat, lying either to the south 
a^ut Mount Darwin and Mount Sarmiento, 7000 feet 
high, or to the north on the mainland bordering the 
western channels. 

Some ice-masses are ridiculously small, one I remarked, 
at the end of summer, on a ledge a little below a very 
sharp ridge 2700 feet high, was not probably larger than 
10,000 tons. It lay entirely bare of snow on the southern 
or sh^y side of the ridge, and was of blue ice. 

“ I** that it is the enormous amount of the 

material which accounts for the existence of 
gibers mm such small origins, and in fact the deposition 
01 snow IS going on all the year round for the majority of 
nours out of the twenty-four. The winds are eternally 


from the western quarter, are usually fresh, and, arriving 
moist from the Pacific against the rampart of mountains, 
rush up their western slopes into the colder regions, where 
constant condensation takes place. During my stay — 
about eight months — the summits of the higher snow<- 
fields (3500 to 4500 feet) were only seen twice or thrice, 
so continually are the mists around them. 

The daily duration of rain at the water-level during the 
Sylvia^ s stay of about eight months west of Cape Fro- 
ward was eleven hours out of every twenty-four. The 
quantity corresponded to a yearly fall of 180 inches. 

Though the mean temperature for the year is low, the 
range, summer and winter, is very small, so that flowering 
plants which grow on the borders of the glaciers and on 
exposed hills perish in England, from inability to with- 
stand the sudden changes and lo\^mess of the winter 
temperature. 

Tne inference would seem to be that a Glacial period 
need not so much depend upon extreme cold as on an 
unlimited condensation with an equable temperature, low 
enough at moderate altitudes to form snow. 

The glaciers are nearly entirely devoid of erratic blocks 
or surface moraines. Coming, as they do, over every- 
thing, down a hill-side, there is seldom an overhanging 
mountain to discharge blocks ; where there is, the rock 
is so solid that the very slight changes of temperature (for 
the sun has no power here) is not sufficient to disintegrate 
it. Even the glaciers therefore that descend nearly to the 
sea are quite dean and spotless to the very end. 

1 could never make out any raised beaches, nor other 
signs of former lower level of the land ; all the evidence 
is the other way. No beaches exist at the water-level of 
the present day. There is not enough sea in these con- 
fined channels to wash away the land, even if it was of a 
softer nature. The steep rocky mountain-sides dip clean 
into the water nearly everywhere. Thick moss covers the 
hill-sides wherever it can get a hold, so that it is not easy 
to see the true contours of them, and a more experienced 
eye than mine might perhaps detect a raised beach where 
1 have failed to do so. 

Glacier from Mount Wharton 

Mount Wharton, 4400 feet high, on the south shores of 
Long Reach, sends down what I consider a rather re- 
markable glacier, despite its small size. 

The upper part of the mountain, of a tolerably gentle 
slope, is of an area of about four square miles. This 
terminates everywhere in steep precipices, over which in 
different directions the blue ice, which can be seen lining 
the edge, tumbles, and forms glaciers remanils in hollows 
at lower levels in several places. On the south-eastern 
side only is a steep slope, down which, after a series of 
ice-falls, a leg of glacier, one-third of a mile wide, and one 
mile and a half long, extends to within 1 50 feet of the sea- 
level, and a quarter of a mile from the shore. At its end 
it abuts against a hill, and from the fact of the ground 
sloping away on either side from this glacier leg, it 
appears that this slope is a ridge, dow^ which the glacier 
comes, as it were, astride. Where it strikes the hill, 
it divides, and sends a final short leg towards the sea on 
either side of the peninsula formed by the hill. 

The slope of the lower part of the glacier is 15®, and it 
is much crevassed, and squeezed into pinnacles and 
ridges, so that, when tolerably clear of snow, it looks like 
frozen waves. 

There is no moraine on it, and, wherever I could s^ it 
lies on the solid rock, but a few stones are carried along 
at the bottom of the ice, and, at its end, where it ai^ts 
against the hill, the latter is a mass of loose rounds 
stones (very few angular ones), up to the limit occasion^y 
reached by the glacier, which is well and curiously marked 
by a narrow belt of trees, growing on the edge of the 
tumbled stone moraine. Behind them the hill is of solid 
rock, bare or moss-covered (see illustration). 
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The side limit of the elacier, where it sometimes flows 
down fhe slope on its right and left, is also marked by a 
similar line of trees, the intervening space of about 300 
yards being partly stre w n with loose stones and coarse 
gravel, and partly perfectly bare, highly polished, striated 
rock. This rock has a somewhat remarkable appearance, 
as it is composed of a fine dark stone (a metamorphosea 
slate ?) with intrusive parallel veins of white crystalline 
rock. The bands of black and white are very even in 
width, and there is as much of one rock as the other, so 
that, as the strike of the veins is in the same direction as 
the fiow of the glacier, they look, at a little distance, like 
gigantic striae. 

I marked the foot of this glacier in December 1882, and 
found by March 1883, after the summer, that it had re- 
treated 30 yards. After the winter, I fully expected to 
find that it had again advanced, but in December 1883 
the edge of the ice was 50 yards farther back than in 
the previous December. They reported a very mild winter 
at Sandy Point, but 1 was not prepared to find the glacier 
retreating throughout the year, as it was manifestly at its 
full limits not many years ago. 

1 could not* procure any evidence as to its rate of 
motion. The sides arc so broken up, by great pieces 


^ing off and slippii^ down the slope, that it is almost 
impossible to get at mt main body of the ice to put a 
mark in. 

The head of West Havexgal Bay, into whidi the gla- 
cier stream falls, is filled with a level bottom of sand wra 
about 10 fathoms of water over it. This has a very ste^ 
edge to the deeper part of the basin. I imagine this to 
have be«i the delta formed by the glacier stream, when 
^ land was at a slightly higher level. It is very rare 
in the Straits of Magellan to have anything but uneven, 
rocky bottoms to these deep basins, and they .are gene- 
rally steep to the edge of the shore. I have only found 
these sandy fiat bottoms in the vicinity of glaciers, and 
as a sandy fiat always forms around the embouchure 
of the glacier streams, a subsidence of the land would 
account for the existence of fiats under water. 

The hill-sides around Havergal . Bay, where bare, show 
glaciation to a height of about 700 feet above the present 
sea-level. I think the land must have been higher when 
the ice was at this height, as the channel just below some 
of these marked hills being 60 fathoms deep, it would 
require the glacier to be 1000 feet thick, which seems to me 
hardly possible with such a small area for the produc- 
tion of as there is now, even supposing a greatly 



Havergal Kay, Strait of Magellan. End of Glacier from Mount Wharton. 


increased fall of snow and a much lower average of 
temperature than at present. 

I visited one of the glaciers remanUs on the north-west 
side of Mount Wharton. It lies in a hollow about 1500 
feet above the sea, and at the foot of cliffs 1000 feet high 
or more, and is three-quarters of a mile long by 400 yards 
wide. It is an excellent example of regelation, as the 
togments which form it must be dashed to small pieces 
in their fall. It was at the end of summer, and only 
insignificant bits were coming over the cliff from the ice- 
field above. These fell on tne glacier remamV broken 
into minute fragments with a patter as of heavy hail. 
Larger masses would be similarly broken, and yet the 
ice-mass was as clear and compact as if it had never been 
disturbed. 

There were signs here on all sides, in the striations and 
mautonn/e shape of all the rock above it, that this re- 
organised mass was once much larger ; and 500 feet below, 
on a tolerably level part of the otherwise steep hill-side, 
bordering the stream that issues from the glacier, were 
low lines of moraine that were evidently once at the lower 
part of its sides. 

A snow-field on a fiattish mountain 3100 feet high, near 
Mount Wharton, has no proper glacier, but the ice falls 
over precipices and forms glaciers remanids. 


Glacier from Mount Wyndham 

Mount Wyndham, on the opposite side of the Strait to 
Mount Wharton, sends a glacier down a valley, but has 
no surface moraine nor blocks. Its length is about two 
miles and a half, and the width, at the bottom, half a mile. 
Like others, it is very steep, and its surface is broken into 
pinnacles with deep crevasses. As I never saw the land- 
ward side of Mount Wyndham, I cannot exactly say what 
other glaciers may take their rise in it, nor what size 
of the snow-field may be, but it probably docs not exceed 
more than four or five square miles. 

The foot of the glacier is not more than 100 feet above 
the sea, and is half a mile from the head of Glacier Bay, 
in a broad fiat between the mountain slopes. A thick 
belt of tangled forest intervenes. This glacier is much 
shrunk also, a wide space of ground, covered with rounded 
stones, sand, and gravel, extending all round the foot to 
the edge of the trees in front, and the hills at the sides. 

I Signs of glaciation are abundant about this g^lacier, 

I at far higher levels than it now reaches. Glacier Bay 
itself has been filled with it. This is a deep basin (70 
fathoms deep) with islands stretching across its entrance. 
Rock Island, the laxgest of these^ is moutonnie to the top, 
560 feet, and the striae are plain to see on its smooth 
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precipitous sides. Several perched blocks stand on the 
mountain-sides aboutybut as I did not visit these, I cannot 
say whether they may not have simply come from the 
heights above, though their precarious positions would 
indicate not 

Outside Rock Island is another area of even, sandy, 
and muddy bottom, in fix>m 10 to 6 fathoms water, with 
a steep e<^ to the deep water of the Strait, similar to 
that at the head of Havergal Bay. This, 1 take it, must 
have been formed by the glacier stream, and was once 
its delta when the land was higher. 

A sandy flat, mixed with rounded stones, now surrounds 
the glacier stream where it falls into Glacier and 
only wants a subsidence of the land to convert it into a 
counterpart of Havergal Bay. I do not know how else to 
account for this flat outside Glacier Bay, which was as 
unexpected as it was welcome, since it forms one of the 
best anchorages in the Straits, where even bottoms for the 
anchors are at a premium. 

Northbrook Glacier 

A snow-fleld in King William’s Land between North- 
brook Sound and Beaufort Bay is the largest in these 
parts, but I do not know much of it It lay unfortunately 
just outside my work, and was so uniformly covered with 
clouds that I only saw the summit once. 

It has probably an area of from fifty to seventy square 
miles. It is a flattish mountain about 4500 feet nigh. 
The ice descends on all sides in a succession of ice-falls, 
exhibiting lines of blue ice, most beautiful to see, about 
two or tl^ee miles long. Only when within 800 or xooo 
feet of the sea is a true glacier formed. 

These glaciers at the head of Northbrook Sound reach 
to within 100 feet or so of the shore level. In Beaufort 
Bay I rather think they reach the water. In Northbrook 
Sound the glacier at a mile from the coast, is about a 
mile and a half wide, but it is shortly after broken by a 
protruding hill, and divides into two legs, each half a 
mile wide. This glacier was also much shrunken. It 
brings down no moraine, and flows over solid rock. 

W. J. L. Wharton 


NOTES 

The Council of the Mathematicnl Society have awarded the 
first De Morgan Gold Medal to Prof. Cayley, F.R.S. 

M. Pasteur has been awarded a gold medal by the Societc 
Centrale pour I’Amelioration des Races des Chiens for his work 
on rabies. 

The jury of the International Horticultural Exhibition at St. 
Petersburg have awarded a gold medal to Dr. Regel, Director of 
the St. Petersburg Botanical Garden. The other awards for 
scientific work were to Dr. Gobi, the Russian algologist, for his 
remarkable herbarium ; to Mr. Hartnack, for his microscope ; 
and to Countess Zichi for her picture representing the Serapias, 
A gold medal was awarded to the Japanese University of Tokio 
for its collection of fruits. 

M. JAHIN has been elected Perpetual Secretary in the Section 
of Physical Sciences of the Paris Academy in succession to the 
late M. Duums. 

Dr. Adam Paulsen has been appointed Director of the 
Danish Meteorological Institute in succession to the late Dr. 
Hoflmeyer. Dr. Paulsen was the Chief of the Danish Polar 
Expedition to Godthaab. 

Prof. W. Grylls Adams, as President of the Society of 
Telegraph Engineers and Electricians, will hold a conversazione 
in the Museum, Physical Laboratory, and Art Galleries of King’s 
College on Thursday evening, July 3, from nine to twelve 
o’clock. 


By invitation of the Executive Council of the International 
Health Exhibition, a conference of the Society of Telegraph 
Engineers and Electricians will be held in the Conference Room 
of the Exhibition, South Kensington, on Friday, July 4. The 
chair will be taken by Prof. W. Giylls Adams, F.R.S., Pre- 
sident of the Society, at xx o’clock a.m., when the following 
paper will be read and discussed : ** On Electric Lighting in 
Rdation to Health,” by R. £. Crompton, member. An ad- 
journment for luncheon will take place at 1.30, and at 2.30 the 
following paper will be read and discussed, viz. : The Physio- 
logical Bearing of Electricity on Health,” by W. H. Stone, 
M.A., M.B. Oxon, F.R.C.P., member. 

A large number of guests, including ladies, assembled by 
invitation of the President of the Royal Society at a eonversasnom 
held at Burlington House on Wednesday last week. 

Arrangements have been made by the Council of the 
Scottish Meteorological Society for the completion this season 
of the Observatory of Ben Nevis. The first portion of the 
Observatory was, it may be remembered, opened in October 
last, and since the observers went into residence continuous 
hourly observations have been made of the conditions of the 
atmosphere at the top of the Ben, with special reference to tem- 
perature, pressure, humidity, and motion. From the discussion 
of these, and what were daily made by Mr. Clement L. Wragge 
in the summers of 1881 and 1882, by the Secretary, Mr. Buchan, 
the Council have been fully confirmed in the high expectations 
they had formed concerning the value of a high-level station, 
both in its bearing upon general meteorological problems, and 
also with reference to possible forecasts for the British Islands. 
The problem, however, is great and many-sided, and is one 
which can only be solved after much patient investigation and 
labour. I 1 ie additions to be made to the Observatory will just 
double its size, and enable the three observers — who during the 
winter have been considerably cramped in their one apartment 
— to work under more comfortable conditions. On the south of 
the present doorway there is to be erected a shelter for tourists. 
On the north side of the existing building there is to be erected a 
new sitting room or office, 15 feet by 13 feet, while off" this 
apartment there will be two bed-rooms, each 9 feet by 
7 feet. The office will be lighted by two windows ; and in each 
bed-room there will be one window. Opening from the east 
side of the office is a short passage leading to an octagonal 
tower, the walls of which will be 6 feet in thickness, and its 
internal diameter 8 feet. The tower, which will be 25 feet high, 
will be divided into three apartments, the lower being a dark 
chamber for photographic purposes, the centre one a spare room, 
and the upper a depository for observing instruments. The 
stonework of the tower is carried up to the height of the ceiling 
of the second chamber. The upper room is a superimposed 
wooden cabinet, the exposed parts of which are covered with 
lead. The floor of this apartment is carried out over the stone 
walls and firmly fixed to the tower below by iron rods, and to 
the roof above by strong wooden braces, so that it cannot pos- 
sibly be upset. In the upper chamber are four windows, one 
facing each of the cardinal points of the compass, and at one of 
these is a ladder leading down to the roof, so that, should the 
doorway be blocked by snow, this would form a means of exit 
for the observers ; the ventilating and smoke pipes, which are 
contained in one casing, are carried up through the roof of the 
tower, while, rising 6 feet above the ventilator, will be two ane- 
mometers, specially constructed by Profs. Chiystal and Crum 
Brown, for continuously recording the direction and velocity of 
the wind. These instruments will be self-registering, the 
apparatus for this purpose being in the chamber below, where it 
will be accessible at all times. On the eastern face of the tower 
a door has been lefl, so as to provide for future extension for 
magnetic and seismic observations. I'he estimated cost of the 
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completion of the Observatoty in the manner now explained will 
be 8oo/., which is, however, irrespective of a heavy item of 
charge for conveying on horseback the materials to the top of 
the hill. It is understood that the cost of equipment and main* 
tenance of the Observatoiy heretofore has been heavier than was 
anticipated. The directors intend shortly to make a fresh appeal 
for funds to the public, which will no doubt be as liberally 
responded to as was their last. 

The first annual conference of the National Association of 
Science and Art Teachers will be held in the Liverpool Institute, 
Mount Street, Liverpool, at half-past two on Saturday, June 21. 
Prof. Silvanus P. Thompson, D.Sc., will preside. The follow- 
ing arrangements have been made for the day’s proceedings : — 
Meeting in the vestibule of the Free Museum, William Brown 
Street, at 10.30 a.m. llie members and delegates will view the 
museum, library, and art gallery. At 12.5, train to Bootle from 
L. and Y. station, for Alexandra Dock, to view the National 
Liner America, Return per train to Liverpool, for refreshments 
and inspection of Liverpool Institute and School of Art. Business 
meeting at 2.30 p.m. Paper by Prof, Thompson at 7 p.m. 

Prof. Stricker of Vienna has in the press a work on which 
he has been engaged for some time. Under the title ** Physio- 
logie des Rechts ” he has applied modem scientific method to 
the investigation of ethical problems. The aim of the book is 
to examine the correlative conceptions of right and law in the 
light which is cast on them by the conceptions of development 
and of society as something more than a mechanical aggregate of 
independent units. The first part of the inquiry is psychological. 
The second treats of the relations of ethics to jurisprudence, 
dealing with the question of connection of right with might as 
part of the general problem of evolution. The third discusses 
the question of punishment and responsibility. The book is to 
be published by Toeplitz and Deutirke of Vienna. 

We have on several occasions drawn attention to the good work 
which is being done by the Royal Victoria Coffee Hall, Waterloo 
Bridge Road. The entertainments provided are healthy, in- 
structive, and popular ; among other items in the programme 
are lectures by some of our best known men of science. The 
undertaking is in want of funds to further extend operations, and 
those willing to contribute to a really good cause should commu- 
nicate with Miss Cons at the Hall. 

The death is announced of the eminent scientific geographer. 
Dr. G. von Boguslawski ; his ** Handbuch der Oceanographic ” 
has only just been published. 

Tortoises and snakes are intimately associated together in 
Chinese mythology and records of natural history, and hence one 
of the commonest emblems current in China, and a very 
favourite ornament, is a tortoise encircled by a snake. During 
the Chow Dynasty (b.c. 1122-255) ^bese animals were chosen as 
emblems of martial security against attack, from the defences 
which nature has given them in the shell of the one and the 
scales of the other, and to the present day flags bearing a device 
in which they both appear as emblematic of this idea are usually 
carried by troops in the field. But it is further commonly stated 
as a fact that the greatest affection exists between these two 
creatures . Is there any ground for this last assertion ? A passage 
in a letter lately published in the China Afa«/ from a correspondent 
in Shanse seems to give a certain colour of probability to it. He 
says that one evening as he was walking on the bank of a certain 
river he saw a tortoise swimming across the current. Having 
his rifle with him he fired at the creature, upon which the tortoise 
dived under water, and a snake, cut in two by his bullet, floated 
on the surface. From the writer’s account the snake appears to 
have been crossing the river on the back of the tortoise. 


We trust that the effort being made by the Sunday Society to 
obtain the opening of the Health Exhibition on Sundays will be 
successful. In the memorial of the Society to H.R.H. the 
Prince of Wales and the Executive Council of the International 
Health Exhibition, a letter is given from Sir Joseph Hooker to 
Prof. Tyndall, in which the former insists strongly on the bene- 
ficial results to the working-classes of the opening of Kew 
Gardens on Sunday. In this letter Sir Joseph Hooker says : — 
** If there is one matter that gratifies me more than another in 
respect of the administration of the Kew Gardens and Museums 
by the Government, it is the opening them to the public on Sun- 
days. On no day of the week have we more interested visitors 
or more of that class which we should wish to see profiting by 
the instructive contents of this Institution. The Museums 
especially are crowded, and when it is considered that the ex- 
hibits in them are not of articles that strike the eye or gratify the 
senses of colour or form, the interest they excite is almost to be 
wondered at. The artisan classes are great frequenters of these 
Museums with their wives and families, and it is pleasing to see 
the delight with which the children recognise such articles as 
the sugar-cane, the coffee-plant, and its products, and the various 
implements used in their preparation, manufacture, &c. I 
should add that this interest in the instructive character of the 
Gardens is largely on the increase, and is manifest to the most 
careless observer. It is further accompanied by a marked im- 
provement in the conduct of certain classes which were formerly 
troublesome in many ways and a nuisance to quiet visitors. It 
speaks volumes for the moral effect of the Sunday opening when 
I add that such classes no longer exist at Kew. Whether it is 
that such no longer come, or that coming they now behave 
themselves, is immaterial : the moral gain is great. During the 
last two years we have had in each year a miUion and a quarter 
of visitors, of whom the greater proportion are Sunday after- 
noon arrivals from every quarter of the Metropolis and its sur- 
roundings. Let the numbers speak for themselves: — 1882, 
Sunday visitors, 606,935 » week-days, 637,232 ; 1883, Sundays, 
week-days, 624,182.” Equally beneficial results, we 
are convinced, would follow the opening of the Health Exhibi- 
tion on Sundays. 

The World’s Industrial and Cotton Centennial Exposition, 
sanctioned by an Act of Congress of February 1883, and to be 
opened at New Orleans, December i, proposes to bring together 
a magnificent international collection of plants and shrubs, in the 
largest conservatory ever erected, 6cx> feet in length, 194 feet in 
centre, with glass tower 90 feet in height, where Mexico and 
Central America will be the principal exhibitors. Six lakes 
will be contained in the grounds, round which will be groves of 
cedar, pine, pomegranate, magnolia, lemon, palm, orange, 
cocoa-nut, banana, &c. But the United States Bureau of Edu- 
cation in a preliminary circular calls attention to the very large 
and varied collection which will be found there of educational 
appliances of every description ; plans of schools and methods 
of teaching all classes of scholars from the deaf and dumb or 
imbecile to the technical or university student ; books in all their 
parts and stages ; stationery, and materials for drawing, extend- 
ing to photography ; maps ; instruments and apparatus mathe- 
matical, medical, and musical. The Bureau gives the nmnagers 
of the Exposition credit for considering the improvement of 
schools as among the most beneficial results to be gained by 
their efforts. 

The Presidency of the Social Science Association for the 
ensuing year has been accepted by Mr. G. J. Shaw-Lefevre, 
M.P., First Commissioner of Works. The preparations for the 
Annual Congress, which is to take place at Birmingham fiom 
September 17 to 24, are being vigorously pushed forward by the 
different Local Committees, and a largely attended and success- 
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ftil meeting is anticipated. It is sixteen years since the Associa- 
tion met for the second time in Birmingham, and twenty-seven 
years since it held, in 1857, its first meeting, which al^ took 
place in that town. 

We learn from a communication of Dr. Glasenap to the 
Russian newspapers that there are in Russia the following private 
observatories ; at Pervin, near Torjok, in the Government of 
Tver, belonging to General Maievsky ; at Bunakovka, in the 
Government of KharkofT, belonging to Prince Liven ; and at 
Odessa, belonging to M. Gildesheim. A Polish gentleman, 
M. Wuczihowski, is building a private obser\*ator}' at Belkavc, 
near Breslau ; and a Russian gentleman, W. P. Engelhardt, has 
a fine observatory at Dresden. The last is prorided with an 
equatorial which has a 12-inch refractor, and is one of the most 
perfect telescopes. The equatorial is provided also with a 
4-inch telescope with a large spectroscope. There is also a 
6-inch searcher for comets, with a wide field of sight, and a 
selection of the best physical instruments. 

The Rev. John Stevenson is preparing for publication, by 
subscription, through Messrs. Blackwood and Co,, a Flora of 
British Fungi (Hymenomycetes),” with illustrations by Worth- 
ington G. Smith, F.L.S. The author states that he has the 
co-operation of the most eminent mycologists. It may be added 
that the value of the ** Flora will be greatly enhanced by em- | 
bodying the views of Fries, contained in his Monographia 
Hymenomycetum Suecise,'^ a work which cannot now be obtained, 
only 100 copies having been originally printed. The issue of 
the work will depend on a sufficient number of subscribers being 
received by an early date, in which case the first volume will be 
published without delay. 

A GENERAL meeting of the Mincralogical Society will be held 
in the library. Museum of Science and Art, Edinburgh, on 
Tuesday, June 24, at 12 o’clock noon. The following papers 
will be read ; — Forms of silica, by John Ruskin, D.C.L., Slade 
Professor at Oxford (communicated by the Local Secretary for 
Scotland) ; application of the periodic law to mineralogy, by 
Thomas Carnelley, D.Sc., F.C.S., Professor of Chemistry, 
Univ. Coll. Dundee (communicated as above) ; the origin of 
the andalusite schists of Alierdeenshire, by John Horne, F.R.S.E., 
H.M. Geol. Survey ; on the occurrence of jirehnite and other 
zeolites in the rocks of Samson’s Ribs and Salisbury Crags, by 
Andrew Taylor, F.C.S., A.G.S.K, (communicated as above); 
on a new locality for zoisite, by W. Hamilton Bell, F.G.S.E. 
(communicated as above) ; on diatomaceous deposits in Scotland, 
by Prof. W. I. Macadam, F.C.S., Hon. Sec. G.S.E. ; notes 
on the albertite beds of Strathi>eflrer, Ross shire, by William 
Morrison, M.A., Academy, Dingwall (communicated as above) ; 
k}'amte localities in the north, and staurolite from Presholme, 
Enzie, Banflshire, by Thomas Wallace, High School, Inverness ; 
the crystallography of bournonite, by H. A. Miers, B.A., 
British Museum, Nat. Hist. Dept. ; notes on the metallic veins 
of the Upper Hartz, Germany, by II. M. Cadell, B.Sc., H.M. 
Geol. Survey (communicated as above) ; Scottish localities for 
actinolite, by Rev. W. W. Peyton ; on a peculiar development 
of crystals of tourmaline from Lockport, N.Y. County, U.S., 
by R. H. Solly, F.G.S. 

Father Denza, Director of the Meteorological Observa- 
tory of the Turin Exhibition, is taking steps for organising 
obsen'ations on board the Godard captive balloon, which 
ascends to an altitude of from 200 m. to 300 m. The prin- 
cipal scientific features of the Turin Exhibition are : — (1) The 
collection exhibited by Prof. Sylvestri, Director of the Etna 
Observatory, and containing a number of specimens of amber 
collected on this mountain. (2) The methods employed by M. 
de Rossi, head of the newly-created Seismographic Service for 
usuing warnings of earthquakes and describing the observed 
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I phenomena. M. de Rossi has issued a catalogue of 200 pages 
octavo describing the principal objects exhibited, the instruments 
tried, the methods adopted, and the results arrived at. (3) An 
historical Borgho, exhibiting mediseval costumes, buildings, 
instruments, furniture, and methods of working. A number of 
people of both sexes wearing the costumes attend to this part of 
the Exhibition. 

Three Ministers inaugurated in state, on June 14, the 
National Exhibition of Rouen, which will be international for 
electrical purposes. In the official speeches allusion was made 
to the Universal Commemorative Exhibition which is to be held 
in Paris in 1889. The site selected is the celebrated Park of 
St. Cloud, and a Crystal Palace is to be built on the ruins of the 
old Imperial palace. 

Under the auspices of the Norwegian Association for the 
Promotion of Fisheries an establishment for the hatching of cod 
and soles’ ova has been prepared near Arendal in the Christiania 
Fjord. From the excellent results already obtained it has been 
decided to found another hatching station near Christiania. 

A LARGE copper basin consisting of small pieces riveted 
together and several wootlen kegs containing “ bog butter ” were 
recently found at a depth of 7 feet in a peat-moss, Kylealsin, 
Skye. The kegs are each hollowed out of a solid block of wood, 
and show traces of burning all over the surface. The largest 
measures 1 foot 7 inches in height and 3 feet 6 inches in circum- 
ference. 

The additions to the Zoological Society’s Gardens during the 
past week include a Vervet Monkey (Cercopithecus lalandd 6 ) 
from South Africa, presented by Mr, J. Bulteel ; a Bonnet 
Monkey (Afacacus sinicus 9 ), a Macaque Monkey {Macacus 
cynomol^us 6 ) from India, presented by the Committee of the 
Latimer Road Mission ; two Black-eared Marmosets (Hapaie 
penuillata A d ) from South-East Brazil, presented by Mr. J. H. 
Bentley ; two Vulpine Phalangers {Phalangista vulpine^ from 
Australia, presented respectively by Mr. McClellan and Mr. 
Jay ; a Marsh Ichneumon {I/erJestes ^alera) from South Africa, 
presented by Mrs. Frank ; two Angolan Vultures {Gypohierax 
an^lensis)^ a White-necked Stork {Ciconia episcopus), an African 
Tantalus \Pseudotantalus ibis) from West Africa, presented by 
Mr. Thomas J. Alldridge ; a Spur-winged Goose {Plectroptems 
gambensis) from West Africa, presented by Mr. J. B. Elliott ; 
two Mute Swans {Cygnus olor)^ European, presented by Mr. H. 
Welch Thornton ; two Angulated Tortoises {Chei'sina angulata) 
from North Damara Land, presented by Mr, F. R. Hemming ; 
a Slow-worm {Anguis fragiUs), a Common Viper ( Vipera bef‘us)f 
British, presented by Mr. T. E. Gunn ; a Bonnet Monkey 
{Macacus sinicus 6 ) from India, four Muscovy Ducks {Ccirina 
fnoschata)^ five Royal Pythons {Python regius) from West Africa, 
deposited ; an Echidna {Echidna hystrix), a Brush Turkey 
{Tallegala lathaini) icorci New South Wales, two Red-cheeked 
Colys {Colius eiythromelon) from South Africa, four Bronze- 
winged Pigeons {Phaps chatcoptera d <5 9 9 ) from Australia, a 
Great-billed Parrakeet {Tanygnaihus megalorhynchus) from 
Ceram, a Mealy Amazon {Chrysotis farinosa) from South 
America, four White Storks {Ciconia alba\ European, a King- 
fisher {Alcedo ispida), British, purchased ; a Collared Fruit Bat 
{Cynonycieris coliaris)^ a Japanese Deer {Cervus sika 9 ), six 
Chiloe Wigeons {Mareca chiloensis)^ four Chinese Blue Magijies 
{Cyanopolius cyanus), bred in the Gardens. 


OUR ASTRONOMICAL COLUMN 

Recent Improvements in Astronomical Instruments. 
— Acting under the directions of the Secretary of the Navy, 
Prof. Newcomb last year visited the principal Obswatories on 
the continent of Europe for the purjxise ox collecting informa- 
tion relating to the most recent improvements in astronomical 
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inftniments and methods of observation ; and in a Report which 
has been laid before Congress and printed he has embodied the 
masn resnlts of his journey. The establishments visited were 
the Observatories of Paris, Neuch&tel, Geneva, Vienna, Berlin, 
Potsdam, Leyden, and Sfrasbui^ and the workshop of Messrs. 
Repimld at Hamburg. Prof, l^ewcomb acknowledges the 
oomial reception he met with fn)m the directors and astrono- 
mers of the various observatories, and the facilities ever^here 
afforded him for the execution of his mission. Most mterest 
attached to the ^eat refractor constructed for the Observatory 
at Vienna by Howard Grubb of Dublin, which was completed 
in 1881, but, owing to various delm, had hardly been brought 
into active operation at the time 01 Profl Newcomb’s visit in 
April i 88 f. Nevertheless he was able to compare it in several 
respects with the great Washington telescope, which is of only 
one inch less aperture. I-Ie considers that "as a piece of 
mechanical engineering it reflects great credit upon its designer 
and constructor.” The chief drawback he remarked, the 
masons for which were not evident either to him or to Dr. 
Weiss, t]^ Director of the Observatory, consisted in the failure 
of the friction-rollers for easing the motion in declination ; this 
motion was found much more difficult than in the case of the 
Washington telescope. Prof. Newcomb also points to the 
^ence of any rough setting either in right ascension or declina- 
tion, and the impossibility of seeing the pointing in declination 
■except when the observer was at the eyepiece. With regard to 
the objective he considers, from such observations as he was able 
to make, that, " if any defects exist, they are so minute as not 
to interfere in any important degree with the finest performance 
of the instrument,” and its proper figuring is rightly considered 
the most difficult task in the construction of a large telescope. 
In the workshops of Messrs. Repsold at Hamburg Prof, New- 
•comb had the advantage of meeting M. Otto Struve, and dis- 
with him the arrangements for mounting the 3o-inch 
lefractor intended for the Imperial Observatory at Pulkowa, 
the most striking feature in which is the absence of friction- 
rollera from the declination axis ; he describes the system 
of wheelwork destined to obviate the difficulty of turning 
so large an instrument cither by hand or a rope at- 
t^hed to the two ends of the axis, as at Washington and 
Vienna, owing to the amount of the friction. The eyepiece 
micrometers, as now constructed by theRcpsolds, are commended 
for their rapid and convenient use. Amongst his general prac- 
tical conclusions Prof. Newcomb expresses the opinion that in 
the mounting of instruments of the larger size, in order to secure 
necessary stiffness with the least weight, the axes should be 
^llow. He does not consider that it is worth while to attach 
fnction-rollers to the declination axis, unless further experiment 
should show that they can be rendered more effective than in 
wC Vienna equatorial. The old system of attaching a single 
finder to that side of the telescope which is opposite the de- 
tonation axis, he remarks, is insufficient in the case of a large 
i^trumcnt, owing to the necessity of setting the opening in the 
dome not only to the telescope but to the finder, and suggests 
the desirability of adopting the plan in the Vienna instrument, 
which has two finders, the one above and the other below the 
tdescope when in the meridian— a plan obviating all difficulty. 
The Report further explains the principle of the equatorial coua/, 
■or elbow-shaped equatorial, of the Paris Observatory. The 
Stnuburg meridian-cirole, "commonly considered to embody 
the latest conceptions in astronomical mechanics,” is noticed in 
jome detail ; Prof. Newcomb thinks a degree of stability has 
been secured in it which h» never before been reached, and he 
wu at much puns to obtain data for comparing the instrument 
oicndian-circle at Washington ; its general design he 
de^bes as similar to that of the great meridian-circle at Harvard 
MUege O^rvatory, which was constmeted by Troughton and 
StmxxM of London. The reader must be referred to the Report 
lor other particulars bearing upon meridian instruments. 

The Aspect of Uranus. — In a note communicated to the 
P^ Academy of Sciences on June 9, MM. Henry state that, 
observmg on very fine nights with the is-inch refractor, they 
have satisfied themselves of the existence of two gray belts, 
straight and parallel, and placed almost symmetrically with 
respect to the centre of the disk of Uranus, and that, by mea- 
sum of the^ direction, they have found an inclination of about 
il! ™ a^recdon of the orbits of the satellites ; they assume 
™ s equator is in the direction of the belts. Astro- 
nomers will probably look for confirmadon of such an anomidy 
to our larger instruments. ^ 


THE CONTINUITY OF THE PROTOPLASM 
THROUGH THE WALLS OF VEGETABLE 
CELLS 


A MONG the numerous generalisations of modem botany 
there are perhaps few that promise to have more important 
consequences than the recent statements to the effect that the 
protoplasmic contents of the cells of plants are not endrely shut 
off from one another by the cell-wails, but that arrangements 
exist of such a kind that more or less ddicate strands of proto- 
plasm pass through from one cell to another, piercing the cell- 
walls either at numerous points at certain thinner spots, or 
simply here and there. 

In. Hartig in 1837 distinguished certain constituents of the 
bast of phanerogams which we now know as sieve-tubes. In- 
vestigated later by the same observer and by Mohl, N^eli, 
Saclis, and Hanstein, the question as to whether the septa 
between the cylindrical constituents of these tubes are reiwy 
perforated, or simply studded with thin pits^ was set at rest by 
the demonstration that strands or cords of protoplasmic sub- 
stance pass through definite pores or passages in the septa or 
cell-walls. This discovery then became common property, 
abundantly confirmed, and is now practically demonstrated by 
students in eveiy properly conducted botanical laboratory : it 
remained somewnat isolated for many years, however. 

In x88o the botanical world was startled by Tangl’s discovery 
that the cells of the endosperm of certain seeds {Stiychnos^ Areca^ 
&c. ) present a similar feature — that delicate filaments of proto- 
plasm traverse the cell-walls through fine perforations, and so 
place the protoplasmic contents of the cells in direct continuity 
one with another. 


In 1882 Gardiner showed that a similar continuity of the 
protoplasm exists between the cells of the motile organs of 
certain sensitive plants, and there can be no doubt that the com- 
munication thus established through the cell-walls is instrumental 
in causing the propagation from cell to cell of the stimulus 
which induces the movement. It thus becomes established that 
j the cell-walls of plants can no longer be regarded as entirely 
I separating off the contents of one cell from those of another ; 
but that, in many cases at any rate, the idea of the individuality 
of the vegetable cell becomes as difficult to maintain as did that 
of animal cells after the first struggles which resulted in the 
overthrow of the old cell theory. 

Since 1882, Gardiner has succeeded in extending his results, 
and has shown that the cells of numerous other parts of plants 
arc in continuity in the same manner, by strands of protoplasm 
passing through the cell-walls. These researches are, moreover, 
confirmed by Russow for certain cells of the parenchyma of bast 
and medullary rays ; anti there seems little need of hesitation to 
accept generally the view that the cells of plants are not closed 
sacs as was formerly believed, but are provided with passages 
through their walls, through which fine filaments of protoplasm 
communicate. Such at least results from the observations so far, 
and especially those of Gardiner, on the endosperms of a large 
series of plants. Tt may now be stated, however, that this is not 
the only evidence to be quoted in support of the above generali- 
sation. In addition to the observations of Nageli, Pringsheim, 
and others, pointing out that the protoplasm frequently a^eres 
to the cell-walls so closely at certain jdaces that it may be pulled 
out into str^ds, or even break away, leaving portions on the 
walls, Gardiner has also made observations which confirm this, 
and which strongly favour the view that the protoplasmic strands 
are held fast at the points where they traverse the cell-walls. 
Bower has also observed similar phenomena in the withdrawal 
of the peripheral protoplasm in plasmolysis. 

Mort^ver, it has been pointeo out that in the case of cells with 
very thick walls, the thin pits are normally found to meet on 
opposite sides ; the same is the case with the radiating strands 
in J^afyfojr, and where two opposite strands reach the common 
ceU-wall at different angles, they nevertheless meet at a point. 

So far, however, there is no evidence to show whether the 
continuity of the protoplasmic strands is maintained from the 
earliest stages, or is established later. This, however, is a 
very important question in connection with this subject, since 
the answer to it will materially affect our views as to the nature 
of the cell. If the cell- walls produced in vegetative division are 
not complete septa, but membranes filling up the inteisticce 
between continuous strands of protcrolasm, then the continuity 
of the prot^lasm through the wall of vegetable cells is simply to 
be regarded as an expression of the fact that the entire plant or 
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otgjUl is practically one i>diole — one mass of protoplasm cot 
iq) into caambers whi^ communicate with one another^ and 
iSiuided by a memlmine on the exterior. If, on the other hand, 
the communications between the proto|dasm of neighbouring 
a^ht are only established after a compete septum nas been 
Conned, then it may or may not be that the above view holds, 
— «o fiir as the continuity of the protoplasm of mature cells is 
concerned, it affords no conclusive proof itfainst the veiy gene- 
rally accepted idea that the plant consists ot :ell units aggre^ed 
into oolomes, tissues, &c. 

Turning for a moment to certain investigations which throw 
light on this matter from totally different directions, it will be 
seen that there is much to be said for the view lately stated by 
Sachs, and first hinted at by Hofineister, that a much closer 
relation of cell to cell exists than can be well explained by the 
theory that a plant is a sort of cell republic, consisting of aggre- 
gated cell units, 

Strasburgeris well-known investigations on the process of cell 
division have led to the remarkable and startling result that the 
septum or partition-wall, formed when a cell divides, is in 
gcmeral a solid membrane built up by the aggregation of certain 
particles (microsomes) which become arranged into a plate (the 
cell-plate) at the equator of the dividing mass of protoplasm. 
These microsomes are conducted^ to this equator, and there 
mobilised by certain delicate fibrillse in the protoplasm ; these 
fibrillse form the well-known spindle-like figure, and are con- 
tinuous across the equator. If the microsomes travel along the 
fibrillse from either side, and are fitted together between them, 
it seems difficult to doubt that the continuity of the protoplasm 
ol^rved later simply depends upon the persistence of this 
primitive continuity, and such appears to be the case. 

The proof that the primitively continuous fibrillse remain con- 
tinuous throughout does not yet exist however ; and although 
it is so likely, it cannot be forgotten that protoplasm possesses 
a marvellous power of boring through and dissolving even adult 
cell- walls, as is evident in the exit ofsoospores or the entrance of 
parasites through cell-walls, the formation of pollen-grains. See, 

But we have not yet exhausted the evidence for the view that 
the continuity of the protoplasm through the cell-walls of fully 
developed organs exists from the first. 

The investigations of Strasburger, Schmitz, and others, on 
the protoplasm and nucleus of vegetable cells, have yielded the 
results that, in the first place, many cells believed to be devoid 
of nuclei really possess these structures, and often in enormous 
numbers ; and, secondly, that many cases of division occur where 
a delicate cell-wall is formed in the equatorial plane between 
the two dividing nuclei, but only to disappear later. In many 
other cases no recognisable septum is formed at all. The inter- 
nodes of Chara and the zoo^)orangia of Achlya may be cited as 
examples. In Vaucheriat Caulerpa, &c., again, we have plants 
each of which is practically a single cell wiui numerous nuclei : 
these nuclei divide as the cell grows, but no cell- walls are formed 
—the plant remains “ unicelliUar,” 

If in such cases a septum were formed each time a nucleus 
divides, the protoplasm of the Vaucheria, CauUrpa, &c. , would 
become divided up into cells ; and if the septum in each division 
were incomplete only in so far that it allowed the fibrillse of 
protoplasm which carry and arrange the microsomes to remain 
continuous through it, we should have essentially the condition 
of things demonstrated by Hanstein, Tangl, and especially by 
Gardiner. 

But it would in such a case be imperative to express the facts 
in accordance with the primitive state of affairs — the protoplasm 
of the hypothetical plant would be cut up into compartments or 
cells, communicating throughout. Now it is just this view which 
Sachs has lately brought forward so clearly and ably. A multi- 
cellidar plant does not grow and become complex because it 
cons^s of numerous aggregated cells which increase and divide ; 
but it becomes multicellular because it grows larger, and parti- 
tion walls are placed in the mass partly for mechanical purposes, 
partly to insure physiological distribution of labour. 

It is impossible, Sachs thinks, to hold the view that Vaucheria, 
Ca$iUrpa, and such plants have arisen by the degradation of 
ancestors which formed cell-walls. It is also suggestive that the 
nuclei in such ** unicellular ” plants are more dosely packed at 
the growing ap^ of the vesicle ; for we may thus understand how 
^e growing point of an orgw with a single large apical cell only 
differs in degree from one with numerous small apical cells. 

The consideration of all these matters leads to the conviction 
that the cell-theory so long taught may have to 1^ modified even 


more than it has been during the last ten or twelve years ; and 
that once more we are being driven back to that centre of aU 
biological phenomena— -the properties of protoplasm, multiple 
and various in degree and in idnd as they are. 

In conclusion, we cannot omit drawing attention to the im- 
proved and refined methods employed hj Uie carefiil and skilled 
I botanists of the younger school ; and it is to be hoped lhat those 
who pass over the ground again will be at least equally well 
equipped. It is not only reagents that are necessaiy in such 
matters— critical power is indispensable as well as pure wemicals, 
as any one may convince himself by the study of the recent 
memoirs referred to, including the careful papers firom Gardiner’s 
hands. One more point may well be insisted upon here : the 
exhaustive study of a series of facts invariably Imngs them at 
length into relation with other facts, and where neither series 
is done sufficient to base a scientific induction upon, converging 
groups of observations may result in the establishment of very 
important generalisations, leading to the recognition of still 
larger consequences. There can be no question of the intrinsic 
value of the observations on the continuity of protoplasm, apart 
from the information they give in coimection with physiological 
matters ; but it is certain mat they gain immensely in scientific 
importance when looked at in the li^t afforded by recent dis- 
coveries as to the behaviour of the nucleus and protoplasm in 
cell division. 


NATIONAL WORK AND HEALTH 

work of the International Juries was formally inaugu* 
**■ rated at the Health Exhibition on Tuesday by the 

Prince of Woles. The prineipal address was given by Sir James 
Paget, who chose as his subject “The Relation between 
National Health and Work,” e^ecially as it may be shown in 
a few of the many examples of the quantity of work which is 
lost to the nation either through sickness or through deaths 
occurring before the close of what may fairly be reckoned as the 
working time of life. 

Sir James Paget went on to say: — I think it may be made 
clear that this loss is so great that the consideration of it should 
add largely to the motives by which all people may be urged to 
the remedy of whatever unwholesome conditions they may live 
in. It is a subject which is often in the minds of the real stu- 
dents of the public health, but the public itself is far too little 
occupied with it. 

In view of the national health and welfare, the pattern healthy 
naan is one who lives long and vigorously ; who in every part of 
his life, wherever and whatever it may be, does the largest 
amount of the best work that he can, and, when he dies, leaves 
healthy offspring. And we may regard that as the healthiest 
nation which produces, for the longest time and in proportion to 
its population, the largest number of such men as this, and 
which, in proportion to its natural and accumulated resources, 
can show the largest amount and greatest variety of good work. 

Here let me insert, as an interpretation clause, that in all this 
and what is to follow the word “man” means ^so “woman,” 
and “he ” also meaits “ she ” ; and that when I speak of work 
I mean not only manual or other muscular work, but work of 
whatever kind that can be regarded as a healthy part of the 
whole economy of the nationm life. And I shall take it for 
granted that a laige portion of all national welfare is dependent 
on the work which the population can constantly be doing \ or, 
if 1 may so express it, that the greater part of the national 
wealth is the income from the work which is the outcome from 
the national health. 

It is a common expression that we do not know the value of a 
thing till we have lost it ; and this may be applied to the losses 
of work which are due to the losses of national health. There 
are very few cases in which these can be estimated with any 
appearance of accuracy ; but I am helped to the best within our 
present reach by Mr. Sutton, the Aptuary to the Registry of 
Friendly Societies. In his office are the returns, for many years 

f >ast, of the sickness and mortality among the members of a very 
arge number of these Societies ; and, among other things, there 
is recorded the number of days on which each membff, when 
“off work” on account of sickness, received money from hit 
Society. Hence Mr. Sutton can estimate, and Ais he hw been 
so good as to do for me, the average number of days sickn^i 
and consequent loss of work among several hundred thou s an d s of 
the workmen and others who are members of these Societies. 
From the entire mass of these returns, he deduces that the 
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average number of days’ sickness* per member, per annum, is 
very nearly a week and a half ; and this agrees, generally, with 
the estimates made in other Societies by Mr. Neison and others. 
But the averages thus obtained include the cases of members of 
all ^es, and among them many cases of chronic sickness and 
inability to work during old age. In order, therefore, to get a 
better idea of the actual annual loss of work through sickness, 
be has taken the published experience of the members of the 
large mup of Friendly Societies known as the Manchester Unity 
of Odd Fellows ; and then, on the fair assumption that the rates 
of sickness of the whole pipulation during the working years of 
life would not be far different, he has cSculated the following 
tables, showing the average annual rates of sickness of each 


person, enumerated in the Census of 1881, as living between the 
ages of 15 and 65 !— 

We«kR' SickneuR Average 
Number of Malen : per annum, accord* Sickness 
Census of t88x ins to the ex- per indi- 

' 

(England and 
Wales). 

penence of the 
Manchester 

vidual per 
annum (in 

l5-’20 

... 1,268,269 . 

Unity, 

844,428 ... 

weeks). 

20-25 

... 1,112,354 . 

.. 820,183 ... 

737 

25-45 

••• 3*239.432 . 

.. 3.224.134 ... 

. *995 

45-65 

... 1,755.819 . 

.. 4.803,760 ... 

2736 

All ngC) from 15-65 

••• 7.375.874 . 

Number of Fe- 

.. 9,692.505 ... 

Weeks' Sickness 
per annum, accord- 
ing to the ex- 
perience of the 
Manchester 

I '3*4 

Average 

Sickness 

Ages. 

males : Census of 
i88z. 

per indi- 
vidual per 
annum (in 

15-20 

... 1,278,963 . 

Unity. 

851,701 ... 

weeks). 

•666 

20 25 

... 1,215,872 . 

.. 896,685 ... 

•737 

25-45 

••• 3,494.782 . 

,. 3.476,146 ... 

•995 

45-65 

... 1, 951.7*3 • 

.. 5,368,229 ... 

275* 

All ages from 15-65 

- 7.94f,330 • 

.. 10,592,761 ... 

*•.334 


^ Briefly, it appears from these tables that the average time of 
sickness among the male population during the working years is 
a small fraction more than 9 days each in each year — and that 
among the female population it is yet a small fraction more ; the 
excess arising from^ the larger proportion of persons at the later 
ages. The result is that among males there is a loss of 9,692,505 
weeks’ work in every year, and among females a loss of 10,592,761 
weeks. Thus we may believe that our whole population between 
15 and 65 years old do, in each year, 20,000,000 weeks’ work 
less than they might do if it were not for sickness. The estimate is 
so large that it must, on first thoughts, seem improbable ; but on 
fair consideration I believe it will not seem so. For the members 
of the Manchester Unity who are in the working time of life 
the reckoning is certainly true, and it is founded on the experience 
of between 300,000 and 400,000 members. In respect of health 
they may represent the whole jiopulation at least as well os any 
group that could be taken. They are not very strictly selected, 
they are not picked lives, yet they are such as are able, when 
they are in health, to earn good wa^es or good salaries, and, as 
their prudence in joining this association shows, they are com- 
paratively thrifty and careful persons. They do not, at all 
events, include many habitual drunkards, cripples, or utter in- 
valids, or those who, through natural feebleness or early disease, 
or mere profligacy, cannot earn enough to become members or 
maintain themselves in membership. Neither do they include 
many of the insane or imbecile and idiotic, of whom there are, in 
our population, nearly 70,000 doing no work, and losing not less 
than 3,500,000 of weeks’ work in the year. 

It would be tedious to tell the grounds on which the estimate 
may be deemed too high, for just as many and as good could be 
told on which it might be deemed too low. And it is rather more 
than confirmed by some estimates of the annual sickness in other 
and veiy different groups of persons. 

In the Army, at home, the average number of days’ sickness in 
each year is, for each soldier, about 17 ; and as the number of 
the troops in the United Kingdom is more than 80,000, we have 
here a loss of about 200,000 weeks* service in each year. 

In the Navy, on the home stations, the average number of 
days’ sickness in each year has been in the last nve years for 
CAch man nearly 16 ; so that for the total of about 20,000 men 
is ft loss of ^»ooo weeks’ service in each year. 

The amount of sickness in the services thus appears much 


higher than in the Friendly Societies, lliis is due, in great 
part, to the fact that a soldier or a sailor is often put off duty 
for a day or two for much less illness than that for which a 
civilian would *'go on his dub.” Still, the one estimate may 
confirm the other ; for the sickness in the Army and Navy is 
that of picked men, who were selected for the services as bmng 
of sound constitution, and who are in what should be the best 
working years of life : and if it includes many cases of sickness 
for only a day or two, it exdudes nearly all cases of more than 
a few months, such as make up a heavy proportion of the 
average sickness in the Friendly Sodeties and in the general 
population. 

And I may add that the estimate from these Sodeties, that 
9 days in the year may justly be thought a fair estimate of 
the working time lost by sickness, is confirmed by the records of 
sickness among the 10,000 members of the Metropolitan Police 
Force ; for among these, including cases of long illness such as 
are also in the Sodeties, the average is more than 9 days in 
the year. 

I think, then, that we cannot escape from the reasons to 
believe that we lose in England and Wales, every year, in con- 
sequence of sickness, 20,000,000 of weeks’ work ; or, say, as 
much work as 20,000,000 of healthy people would do in a week. 

The number is not easily grasped by the mind. It is equal to 
about one-fortieth part of the work done in the year by the whole 
population between 15 and 65 years old. Or, try to think of it 
m money. Rather more than half of it is lost by those whom 
the Registrar-General names the domestic, the agricultural, and 
the industrial classes. These are rather more than seven millions 
and a half in number, and they lose al^ut il,cx>o,ooo of weeks ; 
say, for easy reckoning, at a pound a week ; and here is a loss 
of 11,000,000/. sterling from what should be the annual wealth 
of the country. For the other classes, who are estimated as 
losing the other 9,000,000 weeks’ work, it would be hard and 
unfair to make a guess at the loss in any known coin ; for these 
include our great merchants, our judges and lawyers, and medical 
men, our statesmen and chief legislators ; they include our poets, 
and writers of all kinds, musicians, painters, and philosophers ; 
and our Princes, who certainly do more for the wealth and 
welfare of the country than can be told in money. 

Before I speak of any other losses of work or of wealth due 
to sickness, permit me, as in parenthesis, to point out to you 
how very imperfectly their losses are told or even suggested by 
our bills of mortality. These, on which almost alone we have 
to rely for knowing the national health — these tell the losses of 
life ; and more than misery enough they tell of ; but to estimate 
rightly the misery of sickness and the losses of all but life that 
are due to it, we need a far more complete record than these 
can give. 

Take, for example, such a disease as typhoid fever — timt 
which Mr. Huxley has rightly called the scourge and the dis- 
grace of our country. It has of late destroyed in England and 
Wales, among persons in the working time of life, nearly 4000 
in the year. Its mortality is about 15 per cent., so that if in 
any year 4000 die of it, about 23,000 recover from it. Of these 
the average length of illness is, on the authority of ^ Dr. Broad- 
bent, about ten weeks. Here, therefore, from one disease alone, 
and that preventible, we have an annuid loss of 23O,0(M weeks’ 
work, without reckoning what is lost with those who die. And 
the same may be said of nearly all the diseases that are most 
prominent in the bills of mortality. The record of deaths, sad 
as it is, tells but a small part of the losses of happiness £ind 
welfare that are due to sicxness. It is as if, in a mat war, we 
should have a re^lar return of the numbers killed, but none of 
the numbers sick and wounded, though these, more than the 
killed, may determine the issue of the war. 

Let me now tell of another loss of work and of money through 
sickness and early death. In all the estimates I have yet 
referred to, no account is taken of those who are ill or die belore 
they are 15 years old. They are not reckoned as in the 
working-time of life, though in some classes many thousands of 
them are. [In the domestic, agricultural, and industrial classes 
of the Registrar-General nearly half a million of them are 
included.] And yet the losses of work due to sickness among 
children must he very lai^e. Consider the time which might 
be spent in good productive work, if it were not spent in taking 
care of them while the3r are ill. Consider, too, the number of those 
who, through disease in childhood, are made more susceptible 
of disease in later life, or are crippled, or in some way per- 
manently damaged ; such as those who become deaf in scanet 
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fever, or deformed in scrofula or rickets, or feeble and con- 
stantly invalid, so that they are never fit for more than half 
work or work which is only half well done. These losses can- 
not be counted, but they niust be large ; and there are others 
more nearlv within reckoning ; the losses, namely, which are 
due to the deaths of those who die young. It may justly be said 
that all that they have cost during their lives is so much money 
sunk ; so much capital invested and lost. If they had lived to 
work, their earnings would have been more than sufficient to 
repay it ; but they have died, and their cost is gone without 
return. The mortality of children under 15 m 1882 was 
nearly a quarter of a million : what have they cost ? If you say 
only a piece, there are more than 2,000,000/. sterling thus 
lost every year. But they have cost much more than this, and 
much more still is lost by the loss of the work they might have 
lived to do. 

I will add only one more illustration of these losses, which is 
always suggested by looking at tables of mortality. The 
deaths of persons between 25 and 45 years old, that is during 
what may be deemed the 20 best working years of life, are 
annually between 60,000 and 70,000; in 1882 they were 
66,000. Think, now, of the work lost by these deaths ; and of 
how much of it might have been saved by better sanitary pro- 
visions. If one looks at the causes of their deaths, it is certain 
that many might have been prevented, or, at least, deferred. 
Say that they might have lived an average of 2 years more ; and 
we should have had in this year and la!>t an increase of work 
equivalent to that of at least 6,000,000 weeks ; as much, in other 
words, as 6,000,000 people could do in one week. 

More instances of losses of work by sickness and premature death 
might easily be given, but not easily listened to in this huge hall. 
Let these suffice to show something of our enormous annual loss, 
not only of personal and domestic happiness — that Is past 
imagining — ^but of national power and wealth. Surely we ought 
to strive more against it. 

But, some may ask, can these things be prevented ? arc they 
not inevitable consequences of the manner of life in which we 
ch(jose or are com^^llcd to live ? No ; certainly they are not. 
JCo one who lives among the sick can doubt that a veiy large 
proportion of the sickness and the loss of work which he sees 
might have been prevented ; or can doubt that, in every succeed- 
ing g^eneration, more may lie averted, if only all men will strive 
that it may be so. 

Let me enumerate some of the chief sources of the waste as 
they appear to one’s self in practice, or as one looks down a tabic 
of mortality. 

Of the infectious fevers, small-pox might be rendered nearly 
harmless by complete and careful vaccination. 'I'yphus and 
typhoid, scarlet fever and measles, might, with proper guards 
against infection, be confined within very narrow limits. So, 
probably, might whooping-cough and diphtheria. 

Of the special diseases of artisans there are very few of which the 
causes might not be almost wholly set aside. Of the accidents to 
which they are especially liable the greater part, by far, arc due 
to carelessness. 

Of the peases due to bad food and mere filth ; to intemper- 
ance ; to immorality ; in so far as these arc self-induced, they 
might, by self-control and virtue, be excluded. And with these, 
scrofula, rickets, scurvy, and all the widespread defects related to 
them, might be greatly diminished. 

It can only be a guess, but I am sure it is not a reckless one, 
if I say that of all the losses of work of which I have spoken, 
of all the millions of weeks sadly spent and sadly wasted, a 
fourth p^ might have been saved, and that, henceforth, if 
people will have it so, a still larger proportion may be saved. 

we may become the more sure 01 what may be done by look- 
ing at what has been done already. Let me show some of it ; 
it will be a relief to see something of the brighter side of this 
picture. 

In a remarkable paper lately read before the Statistical Society, 
Dr. Longstafif says: — **One of the most striking facts of the 
day, from the statistician’s point of view, is the remarkably low 
death-rate that has prevails in this country during the last eight 
years.” In these years the annual death-rate has been less than 
m the previous eight yea^ in the proportion of two deaths to 

a jooo persons living. The average annual number of 
has 50,000 less in the last than in the previous eight 
years. Doubtless many things have contributed to this grand 
I'esalt, and it is not possible to say how much is due to et^ of 
them; but it would be unreasonable to doubt that the chief 


good influence has been in all the improved means for the care 
of health which recent years have produced. This is made 
nearly certain by the fact that the largest gains of life have been 
in the diminution of the deaths from lever, and of the deaths in 
children under 15 years old ; for these are the very classes on 
which good sanitary measures would have most influence. 

The annual number of deaths from typhus, typhoid, and the 
unnamed fevers, has been about 11,000 less than it was about 
20 years ago. The annual number of deaths of children undtr 
5 years old has been about 22,000 less than it was ; and that of 
children between 5 and 15 has been upwards of 8,000 less. 

These are large re.<ults, and though they tell of only deaths, 
yet they bear on the chief subject 1 have brought before you — 
the working power of the nation ; for, however much of the 
average we might assign to improved methods of medical treat- 
ment of fever, yet the diminished number of deaths means a very 
lar^e diminution in the total number of cases. The deaths 
during the working years of life were 6,500 less ; and, this being 
so, ue may hold that, if the average mortality was, say, 2$ per 
cent., the diminution in the total number of cases must have 
been at least 25,000; and if we may believe, os before, that each 
of the^e involved ten weeks of sickness, we have, in these 
fevei's alone, a clear saving of 185,000 weeks’ work in every 
year. 

And so with the diminution of the mortality among children, 
there must have been a greater diminution in the number of 
costly and work-wasting illnesses, and a large saving of money 
that would otherwise have been sunk. And not only so : but 
many of the children saved in the last eight years will become 
bread-winners or care-keepers ; and who can tell what some of 
them will become ? or what the world would have lost if it had 
lost them? 

Let me add only one more reckoning. In a paper last year, 
at the Statistical Society, Mr. Noel Humphreys said “that 
if the English death-rate should continue at the low average of 
the five years 1876-80, the mean duration of male life in this 
country would be increased by two years, and that of female 
life by no less than 3-4 years as compared with the English Life- 
table.” And he showed further tnat “among males 70 per 
cent, and among females 65 per cent, of this increased life 
would be lived between the ages of 20 and 60 years, or during 
the most useful period,” 

I should like to be able to tell the value in working-power of 
such an addition to our lives. It is equal to an addition of 
more than 4 per cent, to the annual value of all the industiy, 
mental and material, of the country. 

But some will say — admitting that it is desirable, seeing how 
keen the struggle for maintenance already is, can more than 
this be done ? and the answer may be and must be, much more. 
In this, as in every case of the kind, every fruit of knowledge 
brings us within reach of something better. While men are 
exercising the knowledge they possess, they may be always 
aining more. 'J'his Exhibition has scores of things which are 
etter helps to national health than those of the same kind which 
we had twenty years ago, and with which the gains already made 
were won. If I were not in near official relation with the jurors 
I would name some of them : there are truly splendid works 
among them. 

But do not let me seem to disparage the past in praising the 
resent. It is difficult to speak with gratitude enough of what 
as been done, even though we may now see ways to the yet 
better. 

Any one who has studied the sources of disease during the last 
thirty years can tell how and where it has been diminished. 
There is less from intemperance, less from immorality ; we have 
better, cheaper, and more various food ; far more and cheaper 
clothing ; far more and healthier recreations. We have, on the 
whole, oetter houses and better drains ; better water and air, 
and better ways of using them. The care and skill with which 
the sick are treated in hospitals, infirmaries, and even in private 
houses, are for graater than they were ; the improvement and 
extension of nursing are more thian can be desenbed ; the care 
which the rich bestow on the poor, whom they visit in their 
own homes, is every day saving health and life ; and, even more 
effectual than any of these, is the work done by the medicu 
officers of health and all the sanitary authorities now active and 
influential in every part of the Kin^om. 

Good as all this work has been, we may be sure it W 
become better. The forces which have impelled it may stiU be 
relied on. We need not fear that charity will become cool, or 
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pliilanthropy inactive, or that the hatred of evil will become 
indifference. Science will not cease to search for knowledge, or 
to make it useful when she can ; we shall not see less than we 
do now, and here, of the good results of enterprise and rivalry, 
and of the sense of duty and the sorrow for sdiame that there 
should be evil in the land. 

What more, then, it may be asked, is wanted? I answer, 
that wldch I have tried to stir : a larger and more practical re- 
cognition of the value and happiness of good national health ; a 
wider study and practice of all the meth^s of promoting it ; or, 
at least, a more ready and liberal help to those who are striving 
to promote it. In one sentence, we want the complete fulfil- 
ment of the design of this Exhibition, with all the means towards 
health and knowlec^e that are shown in it, and with its hand- 
books, lectures, conlerences, and the verdicts of its juries. 

We want more ambition for renown in health. 1 should like 
to see a personal ambition for renown in health as keen as is 
that for bravery, or for beauty, or for success in our athletic 
games and field-sports. 1 wish there were such on ambition for 
the most perfect national health as there is for national renown 
in war, or in art or commerce. And let me end soon by briefly 
saying what X think such health should be. 

I spoke of the pattern healthy man as one who can do his 
work vigorously wherever and whatever it may be. The union 
of strength with a comparative indifference to the external con- 
ditions of life, and a ready self-adjustment to their changes, is a 
distinctive characteristic ot the best health, lie should not be 
deemed thoroughly healthy who is made better or worse, more or 
less fit for work, by every change of weather or of food ; nor he 
who, in order that he may do his work, is bound to exact rules 
of living. It is good to observe rules, and to some they are 
absolutely necessary, but it is better to need none but those of 
moderation, and, observing these, to be able and willing to live 
and work hard in the widest variations of food, clothing, and all 
the other sustenances of life. 

And this, which is a sign of the best personal health, is essen- 
tial to the best national health. V or in a great nation, distributed 
among its people, there should li^ both muscular and menial 
powers suited to the greatest possible variety of work. No form 
or depth of knowledge should be beyond the attainment of some 
among them ; no art should be beyond its reach ; it should be 
excellent in every form of woi k. And, that its various powers 
may have free exercise and influence in the world, it must have, 
besides, distributed among its people, abilities to live healthily 
wherever work must be or can be done. 

Herein is the essential bond between health and education j 
herein is one of the motives for the combination of the two 
within the purpose of this one Exhibition ; I do not know 
whether health or knowledge contributes most to the prosperity 
of a nation ; but no nation can pro'^per which does not ecjually 
promote both t they should be deemed twin forces, for either of 
them V ithout the other has only half the power for good that it 
should have. 

It is said, whether as fact or fable, that the pursuit of science 
And of all the higher learning followed on the first exercise of the 
humanity which spared the lives of sick and weakly chil- 
dren ; for that these children being allowed to live, though 
unfit for war or self-maintenance, became thinkers and inventors. 
But learning is not now dependent upon invalids ; minds arc not 
the better now for having to work in feeble bodies ; each nation 
needs for its full international influence both health and know- 
ledge, and such various and variable health that there should be 
few places on earth or water in which some of its people cannot 
live, and multiply, and be prosperous. 

If, therefore, we or any other people are to continue ambitious 
for the extension of that higher mental power of which we 
boast, or for the success of the bold spirit of enterprise with 
which we seek to replenish the earth and subdue it ; if we desire 
that the lessons of Christianity and of true civilisation should be 
spread over the world, we must strive for an abundance of this 
national health, tough, pliant, and elastic, ready and fit for any 
good work anywhere. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge.— ’fhe Senior Wrangler, Mr. W. F. Sheppard, 
scholar of Trinity College, is a native of Australia ; the Second 
Wrangler, Mr. W. P. Workman, also a scholar of Trinity, 
is the son of a Wesleyan minister. 


The Natusal Sciences Tripos, Part i, contains the names of 
fifty-three men, of whom thirteen are placed in the first class ; in 
addition six are allowed an ordinary degree, and six are excused 
the general examination. Two ladies attained a first class, four 
a second, and one a third. 

In the Natural Sciences Tripos, Port 2, the first class includes 
the names of Messrs. Adami (Physiology) Christ’s College; 
Chree (Physics), King’s ; Green (Botany, Physiology), Trini^ ; 
Head (Physiology), Trinity ; Laurie (Chemistry), King^ ; 
Phillips (Botany), St. John’s ; Shipley (Z<x)logy), Christ’s ; and 
Threlfall (Chemistry, Pk3rsics), Cams. The s^jects mentioned 
are those for distinction in wUch the candidates are placed in 
the first class. 

Mr. C. Potter will give lectures on Systematic Botany with 
field excursions and practical work, in the long vacation, be- 
ginning July 8. 

SOCIETIES AND ACADEMIES 

London 

Mathematical Society, June 12. — Prof. Henrid, F.R.S., 
president, in the chair. — Mr. G. S. Ely, Fellow of the Johns 
Hopkins University, Baltimore, was elected a member. — The 
chairman announced that the Council had awarded the first De 
Morgan gold medal to Prof. Cayley, F.K.S. — A note on the 
induction of electric currents in a cylinder placed across the 
lines of magnetic force, by Prof. H. Lamb, was read in ab- 
stract.* — Mr. J. Hammond gave some results of a paper which is 
shortly to appear in the American Jownal of Mamematics. 

Linnean Society, June 5. — Wm. Carruthers, F.R.S., vice- 
president, in the chair. — Messrs. J. Starkie Gardner, F.G.S., and 
. H. Leech were elected Fellows of the Society. — Mr. J, 
larris Stone exhibited and made remarks on specimens and 
photographs, viz. portion of the wood and of a remarkable wart 
(as large as a cocoa-nut) from the famous dragon-tree, Dracana 
draco, of the Canaries ; photograph of the young dragon-tree 
planted by the Marquesa de Sawyal, and now growing on the 
site of the old celebrated tree of Oratova ; photograph of the 
dragon-tree of Icod-dc-los-Vinos in ’reneriffe ; and a photograph 
of tne Peak of Teneriffe, showing how the Retana^’ grows on 
the Canadas. — I'hcrc was shown, on behalf of Mr. R. Morton 
Middleton, a small branch of Cotoneaster microphylla grown at 
Castle Kdcn, Co, Durham, and a good example of fasciation in 
this plant, — Dr. R. C. A, Prior afterwards drew attention to 
specimens of the rare PotenUlla rujestris from Craig Breidhin, 
Montgomeryshire, and of Rumex mnguinens, from the neigh- 
bourhood of Bristol, both freshly gathered by Mr. T. Bruges 
Flower, F.L.S. — A paper by Mr. G, Claridge Druce was read, 
in which he describes a new variety of Mclampyrum pratmse, 
I.., and which he suggests should be known as var. hians, 
— Prof. J. Martin Duncan read a paper on a new genus 
of recent Fungida allied to the fossil form Micrabacia; 
the genus being based on a specimen of coral obtained 
from shallow water in the Corcan Sea. — A communication 
was made by Mr. Arthur R. Hunt, on the influence of 
wave-currents on the fauna inhabiting shallow seas. The 
author refers to various physical data, among others quoting 
Prof. Stokes and Mr. T. Stevenson, the latter stating that a 
current of 0*6819 of a mile per hour will carry forwards fine 
gravel, and that of i *3638 roll along pebbles an inch in dia- 
meter. From this and other facts Mr. Hunt argues that wave- 
currents do materially influence the marine fauna inhabiting 
shallow water, not only those of the tidal strand, but likewise 
those inhabiting the deeper sea-bottom. He adduces instances 
of animals living among or on rocks, and of those frequenting 
sand or other deposits, enumerating species of star-fish, moUusks, 
shrimps, crabs, and fish. He says that even the flat-fishes 
(Pleuronectidee) seem to have changed their original forms and 
habits for the purpose of being able to live in shallow waters 
^tated by waves. Referring more particularly to ^des of 
Cardium, he endeavours to ^ow how, under the influence of 
wave-currents, the variation of species may be promoted and 
even their local extinction brought about. — A paper was read; 
on the Longicom Beetles of Japan, by Mr. H. w. Bates. In a 
former paper (in 1873), on me some subject, the author treated 
of 107 sp^es, but now adds many new genera and 129 more 
species, or a total of 236 specific forms as at present known t6 
belong to the Japanese fauna. This great accession is due to 
the later collections of Mr. Geo. Lewis, who made a second 
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visit to the islands in 1880-81. Mr. Bates, reasoning from this 
material, is inclined to modify his previously-statcd views 
as to the predominance of a supposed tropical element in the 
Longicom group in question ; the relative number of absolutely 
new genera now turning the scale in favour of Palsearctic or 
Nearctic affinities. — The last zoological communication taken 
was on three new species of Metacrinus^ by P. Herbert Carpen- 
ter, with note on a new Myzostcma^ by Prof, von Graff. Mr. 
Carpenter describes Metacrinus rotundus from Japan, dredged 
there by Dr. Doderlein of Strasbuig, and M* superbus and M. 
sUwarti^ two remarkable forms obtained by the Telegraph 
Company on picking up a cable near Singajiore. The Myzo- 
stoma drripedium was found on the Japan Cnnoid. 

Chemical Society, June 5. — Dr. Perkin, F.R.S., president, 
in die chair. — It was announced that a ballot for the election of 
Fellows would take place at the next meeting. — The following 
papers were read : — On /3-napthaquinone, by C. E. Groves. ^ In 
a preliminary notice read before the Society some time since 
{dheni, NewSf xliii. 267) the author mentioned that he had care- 
fully repeated some experiments of Liebermann. In the present 
paper full details are given of the preparation of amido-iS- 
naphthol hydrochloride ffom jB-naphthol orange by reduction with 
stannous chloride and with alkaline sulphides. This reaction is 
very inferior in simplicity and economy to the process originally 
proposed by Stenhouse and the author. Several improvements 
in tne original process are suggested, and the author gives an 
account of some products obtained by the action of reducing 
agents on the nitroquinone. — On a by-product of the manufac- 
ture of aurin (part li.), by A. Staub and Watson Smith. I'he 
authors have prepared a perfectly pure specimen of this product, 
phenylorthooxalic ether ; they conclude that it plays no part as 
an intermediate product in the formation of aurin. Analogous 
compounds with «- <and i3-naphthols were prepared, but no 
^compound with resorcinol could be obtained. — On calcium 
nydrosulphides, by E. Divers and Tetsukichi Shimidzu. When 
hydrogen sulphide is passed through milk of lime, the lime dis- 
solves ; by adding more lime, a .solution is finally obtained, 
which, alter decantation and cooling, deposits colourless pris- 
matic crystal.s of the hydrosulphide ; by the action of water on 
this body, calcium hydroxyhydrosulphide is formed. I'hc authors 
find that hydrogen suljihide decomposes calcium carbonate. 
They have also studied calcium monosulphide and the formation 
of the thiosulphate from the hydrosulphide and the pcntasulphidc. 

Anthropological Institute, May 27.-~Prof. Flower, F.R.S., 
president, in the chair. — The election of F. C. J. Spurrell was 
announced. — Mr. H. O. Forbes read a paper on the Kubus of 
Sumatra. The Kubu.s are a nomadic race inhabiting the central 
parts of Sumatra. In their wild state they live in the deep 
forest, making temporary dwellings, con.sisting of a few simple 
branches erected over a low platform to keep them from the 
ground, and thatched with banana or palm leaves.' TTicy are 
extremely timorous and shy, so that it is a very rare thing for 
any of them to be seen, and if suddenly met in the forest by 
any one not of their own race, they drop everything and flee 
away. ITiey cultivate nothing, and live entirely on the pro- 
ducts of the chase. Their knives and the universal spear with 
which they are armed are purchased from the Malays, with 
whom they trade. They are of a rich olive-brown colour, and 
their jet-black hair, apparently far less straight than that of the 
village Malays, was always in a dishevelled state and in curls. 
The average height of the males was about i’59 m. and that 
of the femwes i ’49 m. — Dr. Garson read a paper on the osteology 
of the Kubus.— Mr. Theodore Bent read some notes on pre- 
historic remains in Anliparos, and exhibited several specimens 
of pottery, some rudely carved marble figures, and a skull, 
from cemeteries in that island. 

Institution of Civil Engineers, Miw 20.— Sir J. W. 
Bazalgette, C.B., president, in the chair. — The paper read was 
on the passage of upland water through a tidal estuary, by 
W. R. Peregrine Birch, M.Inst.C.E. 

Cambridge 

Philosophical Society, May 12. — Mr. Glaisher, president, 
in the chair. — The following were elected Honorary Members : — 
On Ac Foreign List — A. Baeyer, Professor of Chemistry at 
Munich ; Anton Dohm, Director of the Zoological Station at 1 
Naples ; Carl Gegenbaur, Professor of Comparative Anatomy in j 
the University of Heidelberg; G. Mittag Lcffler, Professor of 


Mathematics in Stockholm ; £. F. W. PflUger, Professor of 
Physiolcw in the University of Bonn ; Gustav Quincke, Pro- 
fessor ot Physips in the University of Heidelberg; H. A. 
Rowland, Professor of Physics in thejohns Hopkins university, 
Baltimore, U.S.A. ; Julius Sachs, Professor of Botany in the 
University of Wurzburg ; H. G. Zeuthen, Professor of Mathe- 
matics in Copenhagen. On the Home List — R. StaweU Ball, 
Astronomer-Royal ior Ireland ; W. T. Thiselton Dyer, Assistant 
Director of the Royal Gardens, Kew ; J. Whitaker Hulke, ex- 
President of the Geological Society. 

May 26. — Mr. Glaisher, president, in the chair. — Prof. E, Ray 
Lankester was elected an Honorary Member. Mr. S. L. Hart, 
St. John’s College, was elected a Fellow. — The following com- 
munications were made : — On some •irregularities in the values 
of the mean density of the earth as determined by Boily, by Mr. 
W, M. Hicks. The author showed that the numbers obtained 
by Baily for the mean density of the earth depended on the 
temperature of the air at which the different observations were 
made ; and he exhibited a table showing that as the temperature 
increased from 40^* F. to 60“ F. the deduced mean densities fell 
continuously from 5*734 to 5*582. He considered several pos- 
sible causes of error, but showed that they were either inadequate 
to explain the irregularities, or tended in the opposite direction. 
The only further suggestion that occurred to him was that Baily’s 
personal equation was a function of the temperature, leading 
him, as his temperature rose, to estimate distances more li^raUy, 
—'On some physiological experiments, by Dr. Gaskell. — On a 
method of comparing the concentrations of two solutions of the 
same substance but of different strength, by Mr. A. S. Lea, — 
On the many-laycred epidermis of C/tia nobilisy by Mr. W. 
Gardiner.— On the possible systems of jointed wickerwork and 
their degrees of internal freedom, by Mr. J. Larmor. 

Dublin 

University Experimental Science Association, June 3. 
— Dr. Tarleton, F.T.C.D., in the chair. — G. F. Fitzgerald, 
F.T.C.D., F.R.S., on Prof. Osborne Reynolds’ meSanical 
illustrations of heat-engines. — ^J. Joly, B.E,, on the eruption of 
Krakaton. — The Cambridge Instrument Company’s reflecting 
galvanometer was exhibited by Prof. Fitzgerald, and a portable 
calorimeter designed for api)roximately determining the specific 
heats of minerals, by J. Joly. — An apparatus for determining 
the latent heal of vaporisation was exhibited by F. Trouton. 
The chief gain in the use of the ajiparatus is, that to effect a 
determination ]>y its means it is not requisite to know either the 
boiling-point of the liquid or the specific heat of the ^dy in 
either the liquid or gaseous condition. Both of these are very 
irregular and extremely difficult to determine at temperatures 
ajjproaching the boiling- jioint. The use of calorimeters is also 
avoided, often a source of serious error. In the vessel in which 
the liquid is placed there is a spiral of platinum or other sub- 
stance unattacked by the liquid. On passing a current of elec- 
tricity (the difference in potential being insufficient to decompose 
the body if a compound) through the spiral, heat is generated, 
and the liquid vaporised if at the boiling-point. According as the 
body is vaporised it is conducted away to a condenser, collected, 
and weighed. All sensible loss of heat is prevented by sur- 
rounding the vessel by a larger one full of vapour obtained by 
boiling some of the liquid itself in the bottom of the outside 
vessel under the same pressure as in the innef one ; so that, if 
in any experiment the weight is determined of the liquid vapor- 
ised while a known quantity of electricity passes, the neat 
required to vaporise unit weight of the body can be deduced, 
the resistance of the spiral being also known. As the electrical 
measurements are difficult to make sufficiently accurate, it is 
simpler to compare the latent heat of the body with that of a 
liquid of which the latent heat is known. This may be easily 
effected by employing a second apparatus similar to the first, in 
which the liquid taken as the standard (.say water) is put. 'Fhe 
same current is passed through both spirals, so that the ratio of 
the latent heats may be deduced on weighing the quantities 
va|X)rised, if the ratio of the resistances of the spirals is known. 
This, if both liquids boil at nearly the same temperature, 
may be obtained by a previous experiment where one of the 
bodies is put into both apparatuses, the ratio of the resistances 
being that of the weights of the substance to be vaporised. 

Edinburgh 

Mathematical Society, June 13. —Mr. A. J. G. Barclay, 
vice-president, in the chair. — Mr. William Peddie read a paper, 
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illustrated by models, on the mphlcal representation of ph3r$ical 
properties ; and Mr. David Tridll one on geometry from first 
principles. 

Paris 

Academy of Sciencea, June 9. — M. Rolland, president, in 
the chair. — Remarks on the apparent contour of the planet 
Venus, based on the study of the photographic plates obtained 
at Puebla during the recent transit of Venus, by MM. Bouquet 
de la Grye and Arago.— 'Note on heavy ordnance in connection 
with the large gun (16 cm.) lately supplied to the Spanish 
Government by the Soci^t^ des Forges et Chantiers de la 
M^diterran^, by M. Dupuy de Lome. — Memoir on the presence 
of manganese in plants and animals, and on the part played by 
this substance in the animm s^^stem, by M. £. Miiumen^. Tea 
and tobacco are found to contain the largest quantities of metallic 
manganese, which is on the whole injunous to animals, and con- 
stanUy rdected by them, hence it should no longer be employed 
medicinally. — On the aspect of Uranus and the inclination of its 
equator, as observed at the Paris Observatory during the first 
days of the present year, by MM, Paul and Prosper Henry. — 
Note on the S3mi metrical functions of the differences in the 
roots of an equation, by M. J. Tannery. — Description of a 
d3mamo-electric machine on a new principle, a model of which 
has been constructed by MM. A. Damoiseau and G. Petitpont. 
For this engine it is claimed that it does double the work of those 
now in use. — On the property of silver to absorb oxygen gas at 
high temperatures, by M. L. Troost. — Note on the action of the 
sulphuret of copper on the sulphuret of potassium, by M. A. 
Ditte. — On the solubility of the bromides, iodides, and chlorides 
of potassium, sodium, calcium, and other halogenous salts, 
by M. A. Etard. — Observations on some colloidal substances, 
by M. E. GrtmausL — Synthesis of pyridic hydrides, results of 
two years’ researches with /5-lutidinc and /3-collidine (boiling at 
196® C.), derivatives of cinchona and brucine, by M. Oechsner 
de Coninck. These somewhat incomplete results arc now pub- 
lished in consequence of the remarkable facts recently disclosed 
by MM, Hofmann and Ladenburg. — On tribenzoylmcsitylene, 
by M. E. Louise. — On crystallised colchicine, by M. A. 
Houdes. — Experiments on manure artificially prepared with a 
view to determining the amount of loss of nitrogen sustained 
during the process of fermentation, by M. H. Joufie. The loss 
of nitrogen was found to be about 20 per cent., a proportion 
inferior to what takes place in practice. — Note on the minerals 
associated with the diamond in the ncwly-discovered diamanti- 
ferous district of Salobro, province of Bahia, Brazil, by M. H. 
Gorceix. — Anatomy of the Echinoderms ; on the organisation of 
the Comatules, by M. Edm. Perrier. — On the constitution of the 
Echinoderms, by M. C. Viguicr.~ Objections to the theory that 
the Sahara was a marine basin during the Quaternary period, by 
M. G. RoUand, From more recent surveys in various parts of 
this region the author concludes that since the Tertiary period 
the Sahara was mainly dry land, while at the close of the Mio- 
cene all North Africa had been upheaved, and since then during 
the Pliocene and Quaternary the South Mediterranean coast-line 
has undergone no important modifications. — On the lesions of the 
nerve-ducts of the spinal marrow in sclerotic affections, by M, 
J, Babinski. — M. Jamin was elected Perpetual Secretary in the 
Section of Physical Sciences in place of the late M. Dumas. 

Berlin ; 

Phyiical Society, May 23. — Prof. H. W. Vogel reported 
on the final practical results of his researches conducted for many 
years on the means of photographing coloured objects in their 
natural shades. Sensitive plates are known to be affected only 
by the more refrangible rays, the less refrangible remaining in- 
operative. Hence, of coloured objects quite unnatural pictures 
are obtained, even the darkest shades of blue appearing as white ; 
yellow and red, however bright and dazzling, as black ; and so 
on Starting from the idea that the sensitive collodium is 
affected only by such rays as are absorbed by it. Prof, Vogel had 
years ago bMn occupied with the attempt to render his plates 
sensitive to less refrangible rays, by alloying the silver coating 
with a substance capable of absorbing these rays. The results 
corresponded at once with this a fnori assumption. In fact, 
plates so prepared invariably produced an effect in the solar 
spectrum wherever the absorption bands of the alloy were found. 
It was impossible, however, to obtain like results with artificial 
colours. Many colouring suMances which, when blended with 
the collodium. beautifiillv renroduced the vellow of the solar 


Spectrum, were ineffective against the artificial and infinitdy 
fainter ydlow of painters. Prof. Vogel was induced constantly 
to resume these attempt hy the progress made both in the pre- 
paration of photographic appliances and in the discovery of new 
oiganic substances possessing a power of absorption more intense 
and lying nearer to the yellow of the spectrum. He has 
thus at last succeeded in obtaining in eosine, and more 
especially its various derivatives, colouring substances whidi 
scarcely possess more than a broad absorption band in the 
yellow, and which led to the desired result. When these 
Dodics were mixed in due proportion with the dry gelatine 
plates, the yellow of the coloured objects already appeared quite 
clear on the photograph ; but the blue was still always brighter. 
No satisfactory result was obtained until Herr Vogel had in- 
serted between the object and the camera a yellow ^ass, whidi 
partly absorbs the blue rays while leaving the yellow unimpaired. 
He now obtained photographs in which the blue, as well as the 
green and yellow, and partly even the red parts of coloured 
objects, presented to the observer’s eye the same vivid effects as 
the original. A series of photographs exhibited by Herr Vogel 
side by side with the original pictures attest the good results with 
which this method may be carried out in practice. — Prof. Land- 
olt referred to the controversy between MM. Pasteur and Jung- 
fleisch, the former of whom had obtained from the optically inac- 
tive racemic acid dextro-gyrate tartaric acid by the culture of Peni- 
cillium. This he explained by supposing that the mould assimi- 
lates the other constituent of the inactive racemic acid, that is, 
the Isevo-gyrate tartaric acid, leaving the other constituent over, 
whereas Mr. Jimgfleisch accounts for the elimination of the dextro- 
gyrate tartanc acid sinmly by its greater solubility. In support 
of Pasteur’s view Prof. Landolt now adduced the expenment 
with amygclalic acid made last year by Dr. Lewkowitsch in his 
laboratory. Inactive amygdalic acid was by him, also by means 
of Penicilliiim, converted into dextro-eyrateamygdalic acid, which, 
jointly with the Isevo-gyrate amygdiuic acid formed from amyg- 
daline, constituted inactive amygdolic acid, such as is obtained' 
from prussic acid, Herr Landolt further reported that in his 
laboratory it had recently been demonstrated that tyrosine and 
leucine are optically active. Hence, according to the still 
unshaken theory of van t’Hoff, these substances must contain 
unsymmetrically united atoms of carbon. 
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SCIENCE AND THE WOOLmCH AND 
SANDHURST EXAMINA TIONS 

I T will be known to most readers of Na'iure that after 
1884 considerable changes will be made in the various 
subjects in the examinations for admission to Sandhurst, 
and it is generally understood that an extension of similar 
changes to the examination for Woolwich is in contem- 
plation. When these changes were announced, those 
interested in the matter at once saw that one of their chief 
effects would be to greatly discourage science teaching in 
our schools, &c,, in consequence of the extremely low marks 
allotted to it under the new scheme. Representations 
were made on the subject at the War Office by the Pre- 
sident of the Royal Society, and subsequently it was stated 
in the House of Lords, in reply to a question put by Lord 
Salisbury, that the final position of the subjects is still 
under consideration. As there is ever)' reason to suppose 
that the object of the War Office authorities is to secure 
as good an examination as possible, and as they can have 
no possible reason for wishing to discourage scientific 
candidates only because they are scientific, it would 
seem that the present is a fa\-ourable opportunity for 
bringing the subject into public notice. The following 
are perhaps the most important points in connection with 
it ; — 

I. How far the choice of subjects made by the candi- 
dates has hitherto been affected by the marks allotted to 
them, and hence in what degree the new regulations or 
any similar regulations will influence science studies in 
our public schools. 

2. Howfarit is true that science subjects have beengood(.^) 
cram subjects, since from the discussion in the House of 
Lords it appears to be considered by the War Office 
authorities that they have been good cram subjects. 

3. To what extent the subjects examined and their 
grouping is at present satisfactory, and in what respects 
they would be better for amendment. 

4. Whether the standard of the examination is, as has 
been urged by some, too high. 

In the consideration of i and 2 the statistics of past 
, examinations will give much help ; 3 and 4 are, no doubt, 
to a greater degree matters of opinion. 

1 . As the result of tabulating the proportions of the suc- 
cessful candidates who have selected each subject in the 
competitions for entrance into Woolwich and Sandhurst 
during the years 1880, 1881, 1882, 1883, very interesting 
information has been arrived at, which is given in a con- 
densed form in the tables below. 

Only the selections made by successful candidates have 
been considered, for on the w^hole they will show best 
which subjects have been most conducive to success. And 
as the marks allotted to the subjects are different in the 
two examinations, they afford a good criterion by which 
to judge in what way marks ^have during the last four 
years affected the selection of subjects. Compulsory sub- 
jects are not included. The percentages relating to Wool- 
wich are calculated from data which include all the 
examinations in the years i 83 o, 1881, 1882, 1883. Those 
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concerning Sandhurst are from data not quite so com- 
plete, but, as the larger tables from which these are taken 
exhibit considerable regularity, this is not of material 
importance. 


41 ‘ = ! *5 i 1 ^ 

' ^ 1 

K = . W , ^ 1 

French 

German 

Experi- 

mental 

Sdep'"'' 


^ Marks allotted... ; 3000 ' 3000 1 3000 

21XXJ 

aooo 

sooo 

U’OOO 

5 Perceutage of il j 

9 Muccesnful ca>t- 1 . ^ ,,, -n 

^ 1 clidates takinji 1 ^ “ 

t/i 1 the 'luhject 


25 

e 

Ti) 

s Mnrk< allotted... 4 ck)o './cxKi itKxi 

atXK> 

aoew) 

SfKJO 


^ Percentago of \ 
o' successful cau'l 

1 didatcH taking! 
the Md'ject • 


46 




The influence of the maximum marks allotted to the 
subjects is perceptible at a glance. The increased marks 
given for mathematics in the Woolwich competition raises 
the proportion of those who take up that subject from 70 
per cent at Sandhurst to 97 per cent, at Woolwich. Simi- 
larly English and Latin are selected by 60 per cent, and 
52 per cent, at Woolwich, where the maximum Is 2000, 
against 91 per cent, and 73 per cent, at .Sandhurst, where 
the maximum is 3000. And (ireek, German, and Experi- 
mental Science are taking 29 per cent,, 46 per cent., and 22 
per cent, at Woolwich, where there is the same mark as for 
English and Latin, against 22 per cent., 25 per cent., and 
8 per cent, at Sandhurst, where English and Latin have 
the higher marl: of 3000, and the others onl)' 2000. The 
positions of French is peculiar, but we observe the rela- 
tively better marks given in the Woolwich competitions 
has its effect, though there is less room for much increase. 
The selection of French b) so large a proportion of tht? 
successful candidates both at .Sundlnirst and Woolwich, 
is probably largely due to the circumstance that it is 
taught in nearly all di\ isions of our schools, and that it 
is often begun earlier than Greek, (ierman, and science, 
so that when candidates select the subjects they will study 
for these competitions, they already very often have made 
some progress in French and much less in the other sub- 
jects. Statistics, however, seem to show that French is 
more liberally marked than some of the others. 

In the remaining subject, General and Physical Geo- 
graphy and Cieology, there is a similar though smaller 
increase in the number of candidates taking it at Wool- 
wich examinations, where its mark value is higher than 
at Sandhurst. This is just what the opinions of teachers 
have foretold. I'hey say to do poorly in a subject counting 
3000 will pay so much better than to do well in one 
counting only 1 500, that in future nearly all candidates 
will take up the four subjects which are to count 3000 ; 
some who are very weak in one of these will take one of 
those marked 2000 ; and the rest of the subjects, includ- 
ing the science, they do not see their way to using at all. 
Accordingly, science teachers, even in those schools 
where science is most valued, are already hearing pro- 
posals to drop the regular science work hitherto done by 
boys who are looking forward to joining the army, and to. 
substitute for it extra Latin. In other words, the new 
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regulations are already discouraging general education 
and encouraging an u^ortunate system of specialisation. 

II. Tlte proportions of candidates who have chosen 
one of the branches of experimental science in these 
examinations show clearly that they are not generally 
regarded as paying subjects. At Sandhurst especially it 
is quite evident that there has been no considerable suc- 
cess in consequence of cramming in this subject. It has 
plainly not been worth while to cram it, nor to teach it 
for this examination, except in a few cases. At Woolwich 
under fairer conditions, it has been chosen by a greater 
number. Experience shows that in the Woolwich ex- 
aminations candidates of real scientific ability who work 
well can do fairly, but only fairly, well, and accordingly 
such candidates are encouraged in those schools where 
science is taught to take up experimental science unless 
they are decidedly strong in some other subject. But the 
marks they get, even when successful, are not such as to 
encourage its adoption by any except those of a scientific 
ability quite above the average, and these do not want 
cramming. For example, a candidate standing second in 
order among the experimental science candidates lately 
obtained only 33 per cent, of the nominal maximum. 
And in one subject, chemistry, lads of such ability as 
would give them a fair chance of scholarships at our 
Universities had they time for sufficiently wide reading, 
will usually fail to get marks more than slightly exceeding 
40 to 50 per cent, of the maximum, with the greatest 
diligence, even though their position on the list of experi- 
mental science candidates is a good one. These facts, 
and the absence of any rush on the subject seems quite 
inconsistent with the charge that experimental science 
has been a subject in which there has been much suc- 
cessful cramming— some there has no doubt been in 
this and in all subjects ; candidates who have first- 
rate memories, and only moderate intelligence, will from 
time to time succeed by sheer industry in these and in all 
other competitions. Probably mathematics and experi- 
mental science suit these less than any other subject. 

Geography, physical geography, and geology have been 
selected by rather more candidates both at the competi- 
tions for Sandhurst and Woolwich. From the nature of 
this subject it seems not impossible that there has been cram- 
ming in preparing for it. If so, the evil could surely be 
met, possibly by the changes proposed in Section III.^ 
combined with great care in setting the papers, and by 
the introduction of a 7//W vocr examination. 

Ill, As physiology is now extensively studied in the 
Universities, whence some of the Sandhurst candidates 
come, and is successfully taught in at least one great 
school — Eton — it is a question if the time has not come 
when it should be added to the science subjects examined. 

And as practical physics is now taught in some schools, 
and examined at the scholarship competitions at Cam- 
bridge, it would be a gain if there could be a practical 
examination for candidates who take up physical subjects 
as there is for those who take up chemistry. This would 
act as a check on cramming, and would encourage stu- 
dents of a practical turn, and would encourage, as its 
absence discourages, this valuable branch of work in our 
public schools. One subject, chemistry, is encumbered by 
the addition of heat to it Chemistry would be at least 
as difficult as the other divisions without this addition ; 


with it, and its practical examination, it is in a most wtAir 
position. It would probably be ^vantageous to add 
light to heat, and make them a new division. The scheme 
would then stand as follows : — 

Division a, — Bxperimemial Seienci 

1. Chemistry. With a practical examinadoa. 

2. Light and Heat. „ „ „ 

3. Electricity and Magnetism. „ „ 

Division d 

1. Physiolofly. With some practical work. 

2. Geography, Physical Geo^aphy, and Geology. With a vivA 

voce examination on specimens.^ 

Candidates might be allowed to take one subject in 
Division a and one in Division which would be in 
accordance with the present plan at Woolwich, but would 
give greater choice of subjects. It would also be much 
fairer to one much- taught subject — chemistry. 

IV. The very small proportion of the candidates for 
Sandhurst who select experimental science does suggest 
that in this case too high a standard is perhaps expected • 
by the examiners, though it is probably a question of 
marks to a great extent. But with this exception, and if 
that very difficult subject, chemistry, were relieved of the 
addition of heat, on* the whole it does not appear that 
the standard expected is much too high. It is true that 
there are other subjects marked more liberally ; yet on 
the whole a high standard is more in the interests of 
science than a low one. The latter would encourage 
superficial teaching, and so lead to the discredit of the 
subject. Hitherto candidates of good scientific ability 
have been able to take advantage of their science at 
Woolwich if well taught, and if proper appliances for the 
work have been available. There does not seem there- 
fore much ground for complaint on this score, though 
there has been a certain want of regularity in the marks 
awarded to similar boys in different subjects and at 
different examinations, which would probably be to a 
great extent removed if two papers instead of one were 
set on each subject, the papers being as far as possible of 
different characters. It has, however, been only just 
possible, even under the Woolwich system, for the scien- 
tific candidates to take up experimental science with the 
present standard of knowledge demanded, and a small 
difference in raising this standard or depressing the 
marks allotted to it would undoubtedly have very serious 
effects. The fairest method of allotting marks seems to 
be that adopted at Woolwich, where mathematics, which 
are essential, are marked above the rest, and the others 
are all upon an equal footing, free choice being allowed. 
To offer 3000 marks for four subjects, 2000 marks for two 
others, and 1 500 for the rest, and to limit the candidates 
to four subjects, is equivalent to cutting out those for 
which 1 500 are given, especially when it is a condition 
that of the four subjects selected three shall be taken from 
those for which 3000 marks are gfiven, and only one 
at most from all the others. No doubt other plans which 
would be more satisfactory than that which has been em- 
ployed at Woolwich could be suggested. But it is certain 
from past experience that a scheme of examination on the 
lines of the new regulations will seriously discourage the 
teaching of science in our public schools, and indeed will 
tend to narrow the instruction they give in all respects. 

> Probably if the Geography were dropped and a higher atatidard of 
knowledge in the other two subjects were demanded, it would discowyge 
superficiality, the Geography being retained in the prdimmary ey a ndnatiom, 
however, as a qualifying subject. ^ ^ 
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’ PROFESSOR TAIT’S •*HEAT” 

By P. G. Tait, M.A., Professor of Natural PhiJo- 
sophy in the University of Edinburgh. (London : 
Macmillan and Co.^ 1884.) 

A TREATISE on heat by one so eminent, both as 
physicist and teacher of Physics, needs no apology, 
and yet no doubt the author is right in stating that his 
work is adapted to the lecture-room rather than to the 
study or the laboratory. Freshness and vigour of treat- 
ment are its characteristics, and the intelligent student 
who reads it conscientiously will rise from it not merely 
with a knowledge of heat but of a good many other 
things besides. 

“ If science, says our author (p. 368), “ were all re- 
duced to a matter of certainty, it could be embodied in 
one gigantic encyclopsedia, and too many of its parts 
would then have . . . little more than the comparatively 
tranquil or, rather, languid interest which we feel in look- 
ing up in a good garetteer such places as Bangkok, Ak- 
Hissar, or Tortuga.” Not a few text-books of science are 
precisely of the nature of such a guide without its com- 
pleteness, and while they carry the student successfully to 
the end of his journey, the way before him is made so 
utterly deficient in human interest that he reaches his 
goal with a sigh of relief, and looks back upon his journey 
with anything but satisfaction— as a task accomplished 
rather than as a holiday enjoyed. Now the presence of such 
a human interest is the great charm of the work before us. 
It may be a fancy on our part, but we cannot help liken- 
ing our author to the well-known guide of Christiana and 
her family. Both have been equally successful in the 
slaughter of those giants whom the older generation of 
pilgrims had to find out for themselves and encounter 
alone. But here the likeness ends, for it is quite certain 
that those who place themselves under the scientific 
guidance of our author will not be treated like women or 
children, but they will be taught to fight like men. And 
surely to combat error is an essential part of the educa- 
tion of the true man of science, for, if not trained up as a 
good soldier of the truth to defend the king’s highway, he 
will be only too apt to turn freebooter, and gain his live- 
lihood by preying on the possessions of others. 

The first chapter contains the fundamental principles. 
** Heat,” says our author, “ whatever it may be, is some- 
thing which can be transferred from one portion of 
matter to another ; the consideration of temperatures is 
virtually that of the mere conditions which determine 
whether or not there shall be a transfer of heat, and in 
what direction the transfer is to take place.” 

Then follows a preliminary historical sketch of the 
subject, the result of which is that heat is now proved to 
be a form of energy. Again : The mechanism upon 
which heat-energy depends is (probably at least) approxi- 
mately known so far as regards heat in a gas and as 
regards radiant heat. Beyond these we have, as yet^ 
little information on the subject” 

The following is a digression by the way : — 

“ThTO can be no question about the fact that the 
mii^ is inconveniently long, and the kilogramme incon- 
veniently massive, for the ordinary affairs of life. The 
average length of the arms of shop-^rls, and the average 
qoMSkmy tea or sugar wanted at a time by a small 
purchaser, have no conceivable necessary relation to the 


ten-millionth part of the quadrant of the earth’s meridian 
posing through Paris, or the maximum density of wateir. 
But the standard and pound were, no doubt, origin- 
ally devised to suit these very requirements as regards 
the average dimensions of the shop-girl or the paying 
powers of the ordinary customer. Yet this invaluable 
superiority of our units over those of the metrical system 
is, with an almost over- refinement of barbarism, thrown 
away at once when we come to multiples or sub- 
multiples.” 

It may be desirable to quote the author’s own words 
regarding his classification of different kinds of heat : — 

** In the first place, we have absolutely no proof that 
radiation from the sun is in any of the forms of energy 
which we call heat while it is passing through inter- 
planetary space. That it is a form of energy, and that it 
depends upon some species of vibration of a medium, we 
have absolute proof. But it seems probable that we are 
no more entitled to call it heat than to call an electric 
current heat ; for, though an electric current is a possible 
transformation of heat-energy, and can again be frittered 
down into heat, it is not usually looked upon as being 
itself heat. Just so the energy of vibrational radiation is 
a transformation of the heat of a hot body, and can again 
be frittered down into heat— but in the interval of its 
passage through space devoid of tangible matter, or even 
when passing (unabsorbed) through tangible matter, it is 
not necessarily hcaty 

That this is not a mere question o! words may be seen 
from the following considerations. According to tl: iory, 
all kinds of radiant heat, whether these have issued from 
a source of high or from one of low temperature, are in 
presence of an absolutely black surface at once and 
entirely converted into absorbed heat. On the other 
hand, absorbed heat is only entirely converted into radiant 
heat when the body from which it issues has been cooled 
down to the absolute zero of temperature, a condition 
which is practically unapproachable. 

The following are the subjects which appear to us to be 
treated in the most original manner : — Thermo-electricity, 
combination and dissociation, conduction, convection, and 
radiation, discussion of isothermals and adiabatic lines. 
In the development of thermo-electricity and of conduc- 
tion the author has taken a prominent part, and probably 
we must blame the late mild winter for our not hearing 
more about his latest research regarding the effect of 
pressure upon the point of the maximum density of water. 

We cannot do justice to such a book in the course of a 
short notice like the present ; we will therefore content 
ourselves with a few quotations and remarks. The fol- 
lowing (p. 72) is an excellently clear definition of an 
isotropic body : — 

“ An isotropic body is one from which, if a small sphere 
were cut, it would be impossible to tell by any cmeration 
on it how it originally lay in the solid — it has, in fact, pre- 
cisely the same properties in all directions.” 

In p. 91 an increase in clearness is produced by giving 
the coefficient of dilatation of mercury at various tempera- 
tures under three different heads, namely, mean coefficient 
of dilatation from coefficient referred to volume at 0°, 
true coefficient. The following statement will be found 
useful to meteorologists 

" Vertical (convection) currents at definite places may 
be at once produced either by heating the requisite part 
of the lower portions of a fluid mass, or by cooling that of 
the tipper portions. But the effects of cooling part of the 
lower portions, or heating some of the upper, are usually 
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mudh' less important. Hence the grander phases of ocean 
circulation (except in so far as they depend on winds, and 
therefore on atmospheric circulation) are much more 
dependent upon polar cold than upon tropical heat. On 
the other hand, those of atmospheric circulation depend 
more upon tropical heat than on polar cold. For the 
great temperature effects are produced mainly at the 
upper surface of the ocean, and at the lower surface of 
the atmosphere. Hence, if there were no great modifying 
causes, we should expect to find (on the whole) the lower 
water, as well as the lower air, coming from both sides 
towards the equator, and the upper currents of each 
flowing to the poles.” 

Chapter XXI. is -entitled “Elements of Thermody- 
namics.” The subject is nevertheless treated in a very I 
complete manner, and is evidently regarded by our author 
as something in the shape of a header. We gather this 
from the very characteristic invitation to take the leap 
which is addressed to the student in Art. 381. Wc shall 
not, however, repeat the im itation, but rather leave the 
reader to find it out for himself and then — take the leap. 

Let us conclude with one more quotation 

“ We have merely to think of the ideas which we try to 
express by such words as Time, Space, and Matter, to see 
that, however far discovery may be pushed, our little 
‘ clearing ’ can never form more than an infinitesimal 
fraction of the * boundless prairie.’ No part of this, how- 
<‘ver, can strictly be called inaccessible to unaided human 
reason, if time and patience fail not. Hut far beyond in 
one sense, though in another sense ever intimately present 
with us, are the higher mysteries of the true Mctaphysic, 
of which our senses and our reason, unaided, are alike 
unable to gain us any information.” 

While cordijilly indorsing these views, the writer of this 
notice would remark how admirably fitted is such a 
science as Physics for the discipline of the human mind. 
It possesses that boundlessness which is the ultimate 
characteristic of all true knowledge, and this is so 
obvious that few ar^* bold enough to represent our “ little 
Physical clearing” *as bounded by an “ impenetrable wall” 
or by the “ abyss.” 

The scientific incendiary (to change the metaphor 
somewhat) prefers to confine himself to regions where 
there is a large collection of inflammable materials, until 
at length his attempts are brought to an end by the 
copious stream of cold water with which the jfliysicist is 
jible to deluge the scene of his exploits. 

Balfour Stewaui’ 


OUR BOOK SHELF 

Bcitrage zur Kenntniss der JJasischen Drachiopodenjauna 
von Sndtyrol und Vencticn, Von Hyppolyt Haas, 
Dr. Phil., Privat-docent an der Universitat Kiel. Mit 4 
lithographirten tafeln. 4to. (Kiel : Lipsius und Tischer, 
1884.) 

This is one of the numerous works which have been pub- 
lished during the last half century on the fossil forms of 
Brachiopoda, that most ancient, abundant, and anomalous 
class of the Invertebrata. Dr. Davidson has devoted the 
greater pntt of a tolerably long life to the study of this 
exceedingly interesting group ; and the volume of the 
Palaeontographical Society’s publications for the present 
year will complete and close his valuable labours on the 
fossil Brachiopoda of Great Britain. He has kindly fur- 
nished me with the following critical notice of Dr. Haas’s 
work, the title of which is above given ; — 

“ Dr. Haas describes in his memoir some 40 species of 


Liassic Brachiopoda, and of which number T2 are new. 
In four admirably drawn quarto plates he gives figures of 
32 species. The Liassic Brachiopoda from South Tyrol 
and Venetia are very remarkable, and have in part been 
described and beautifully illustrated by Gemmellaro, 
B6ckh, Uhlig, Meneghini, Canavari, Oppel, Zittel, and 
Schmid ; Waldheimia perforata^ Piette, and Spiri/erina 
rostratay Schl., being the only species out of the number 
that occur in the Liassic rocks of Great Britain. Dr. 
Haas’s work adds much to our knowledge with respect to 
the Liassic Brachiopoda, and his desenptions have been 
carefully drawn up. In 1881 and 1882 Dr. H. Haas and 
Dr. Camille Petri published a very important work, en- 
titled ‘ Die Brachiopoden der Juraformation von Elsass- 
Lothringjcn,’ accompanied by 18 beautifully drawn quarto 
[ plates. In this work the authors describe some 92 species 
I from the Lias and Inferior Oolite, and of which a large 
proportion occur likewise in our British rocks. It is to 
oe hoped that Dr. Haas will continue his valuable re- 
searches among the Brachiopoda.” 

‘ Non incus hie sermo ! ” 

J. Gwyn Jeffreys 

' Tricycles of the Year 1884. By H. H. Griffin. (London: 

L. Upcott Gill, 1884.) 

Whatever improvement in health and strength may 
have resulted from the now prevalent exercise of cycling, 
there seems to be a mental improvement, for a knowledge 
of the science of mechanics is more widely spread, or at 
any rate there is a more general desire to unaerstand this 
science in so far as its application to the bicycle and 
tricycle is concerned. For this reason such a book as 
Mr. Griffin’s “ Tricycles of the Year” is likely to be of 
value, for in it he describes in simple language most of 
the tricycles which can now be obtained, giving particulars 
of dimensions and w^eight, and other information which a 
cyclist may require. 

It is a pity that many well-known machines arc not so 
much as mentioned, anwng w^hich are the “ Rudge,” th<' 
“ Cheylesmorc,” and the direct-action machines. Is it that 
there has been no improvement in any of these since last 
yeai ? If so, why should the “ Oarsman ” be omitted 01 
some Olliers be described at length } 

The good qualities and advantages of each machine 
are set forth plainly enough, while the defects are left to 
be discovered by riders. The author has no doubt acted 
wisely here ; it would be next to impossible in dealing 
w’ith such a multitude of often similar machines to make 
comparisons which cyclists who hold opposite opinions 
w ould not consider unfair. 

The action of parts that are peculiar to any machine is 
carefully described, figures being inserted where necessary 
to make the text more comprehensible. The general 
appearance w^hich many tricycles present is showm by a 
I series of woodcuts. 

j Bicycles arc not discussed, as they form the subject of 
I a corresponding work. C. V. B. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself respomtbU for opinions expressod 
by his correspondents. Neither can he undertake io return, 
or to correspond with the writers of, r^'xted manuHfipts. 
No notice is taken of anonymous communications, 

[77./ Editor urgently requests correspondents to keep tkdr letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel foots, ^ 

Chalk and the “ Origin and Diatribmion of Deep-Sea 
Depoaita ” 

I LOOKED forward with great interest to the eondusion of 
Messrs. Murray and Renard’s “Origin and Distribution of 
Deep)- Sea Deposits,” hop>ing that some useful comparisons would 
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have been made between the present sea>beds and the Chalk, the 
Gaolt, and the Greensands, which appear to be among the deepest 
water deposits now accessible as dry land. Instead of this we 
are merely told that chalk *^must be regarded as having been 
laid down rather along the border of a continent than in a true 
oceanic area” (Nature, p. 134). All geologists are aware, 
since ^e publication of Dr. Gwyn Jeffreys’ address to the British 
Association, and the appearance of Mr. Wallace’s Island 
Life,” that some naturalists regard the Chalk as a shallow- water 
formation, but the former opinion, pronounced as it was by one 
of the most competent judges, was based exclusively on the 
present habits of the very few genera of Mollusca that nave sur- 
vived from the Chalk period, and seems quite in contradiction to 
the far more important groups, the Sponges, Echinodennata, 
and the minute organisms of which the formation is so largely 
composed, while no opinion has yet found its way into the hands 
of geologists regarding the depth of water indicated by the 
Crustacea and the fishes of the Chalk. Mr. Wallace’s collation 
of the Chalk, as a formation, with the decomposed coral mud of 
Ooahu, is so fantastic as to have failed to carry conviction to 
the mind of any competent geologist. The points of resem- 
blance between some Globigerina ooze and the Chalk arc so 
numerous and peculiar, that surely the assertion that the latter 
is a littoral formation, while the former is oceanic, rcauires strong 
support. The relative analyses of chips from the Cnalk and of 
GioDigerina ooze, quoted Viy Mr. Wallace, are not by any means 
final or conclusive. W’c all know that the silica has been re- 
moved and segregated into flints from the White Chalk at Shoro- 
ham, and that the iron and other metals are also segregated into 
crystallised masses, so that a comiiarison of the Chalk, minus 
these, is misleading. In like manner the Grey Chalk at Folke- 
stone has lost all its oxide of iron by segregation and crystallisa- 
tion, and many of the layers are cheriy, and unduly rich in silica 
obtained probably at the expense of other layers in which it is 
now relatively scarce. During the ages that Chalk has been 
elevated and has acted as a sponge for the collection of rain water, 
who can say what other of its constituents may not have been 
dissolved away or metamorphosed? Siliceous sponge skeletons 
have been replaced by calcitc, calcitc shells have been replaced by 
silica, whilst aragonite shells have been entirely dissolved away. 
In like manner, can it possibly be contended that the absence of 
volcanic matter in the Chalk is an important distinction between 
it and Atlantic ooze? It is an accidental lithological dis- 
tinction, but nothing more, and merely shows that volcanic dust 
was not being ejected in the same masses as at present. The 
Cretaceous and Eocene eruptions, so far as I am aware, are all 
fissure eniptions of vast magnitude, .ind the contemporary 
rocks in their vicinity seem to show that they were not accom- 
panied by the showers of ash that mark erupti(jns from craters 
at the present day. Messrs. Renanl and Murray liave had ex- 
ceptional opportunities of studying this question, and have no 
doubt convincingproofs of their statement regarding the littoral 
character of the Chalk deposit ; but I really iliink that, consi- 
dering the national character of the undertaking which made 
the ejection of proof possible, it should no longer be withheld. 
Geologists at present, sup}>osing my feelings are generally 
shared, are asked to believe that an enormous formation, which 
shows little, if any, trace of the proximity of land, and abounds 
with the remains of deep-sea life, was laid down upon a coast- 
line ; but beyond the extravagant assertion that it is decomposed 
coral-mud no reasons whatever for this belief are brought for- 
ward, nor are any areas pointed out in which an equivalent to 
the Chalk is in course of deposition. I cannot conceive why 
our official geologists have ignored this, one of the most im])oriant 
questions in the whole range of the science. It is little to our 
nationsl credit that, having spent vast sums in the collection of 
evidence, we are still in the dark as to its geological sighiflcancc. 

J. Starkie Gardner 

A Rhyolitic Rock from Lake Tanganyika 

The interesting note by Dr. H. J. Johnston- Lavis on a volcanic 
ro^ from the shores of Lake Nyassa (Nature, p. 62) calls to my 
mind a conple of specimens in my collection which, with not a 
few others of interest, have perforce remained for some time un- 
desciibod. They were mven to me by N. F. Robarts, Esq., 
F-G.S., who received them from Capt. Hore of the London 
Missionary Society, by whom they were collected at Cameron’s 
Bay on the south-west of Lake Targanyika, a little north of the 
Lola River. As they are evidently fragments of the same kind of 
rock, I haveenly had a slide prepared ^m one of them* The rock 


is externally of a pale yellowish- to reddish-gray colour ; compact, 
but exhibiting faint traces of a fluidal structure, with occasional 
spots resembling small crystals of decomposed felspar. A fresh 
broken surface, however, shows the real colour to ^ a purplish 
brown, streaked and mottled with a pale reddish tint. Micro- 
scopic examination shows that the rock is a rhyolite, somewhat 
darkened with numerous specks of disseminated ferrite, with 
many clearer bands, indicative of a fluidal structure. In this 
matrix are scattered crystals of decomposed felspar, not exceed- 
ing *1 inch in diameter, and a few plates of a ferruginous mica, 
also exhibiting signs of decomposition, with two or three 
granules of quartz. With crossed Nicols a minute devitrification 
structure is exhibited by the slide as a whole, and this Is ctiarser 
and stronger in the clearer bands. Here crystalline quartz 
developeci, which assumes with the felspars on occasion n 
spherulitic or sometimes approximately micrographiiic structure. 
The larger felspar crystals are rather decomposed, but ortho- 
clase and a plagioclastic felspar can be recognised. Man) 
distinct granules of iron peroxide (? hiematite) are scattered 
about. Examination with nigh }K)wers causes me to doubt 
whether the devitrification is complete in all parts of the slide, 
and whether the phenomena are not rather due to the develop- 
ment of a large number of minute crystallites of not very regulai 
form in an isotropic base. In this, however, there is nothing 
exceptional. 

I'rom the structure I should consider it more probable that 
the specimen had been taken from a flow than from a dyke. 1 
shouhl suspect the devitrification structure to be the result of 
secondary change, and the rock not a very modern one. lit 
some respects it reminds me of the pre-Cambrian rhyolites (de- 
viirified) of Britain, but I should think it had not quite so high 
a i)crcentagc of silica, 1 (. that this did not exceed 70, and per- 
haps was rather less, .\mong the rhyolitic rocks which I 
described from Socotra (/*////. Trans. 1883, p. 273), coUccie<l 
by Prof. I. B. Balfour, w'crc some of a rather dark purple colour, 
not unlike tt) this specimen from Lake Tanganyika. 

T, G. Bo.nnI'.v 


Aseismalic Tables for Mitigating Earthquake Shock* 

In Mr. Toplcy’s paptu- on the Colchester earthquake, which 
appeared in Nat UK K, vol. xxx. p. Go, he mentions tne aseismatic 
joint designed by my father, Mr. David Stevenson, for mitigating 
the effects j)f shocks on lighthouses in countries subject to earth- 
quakes, and from information which Mr. Topley has received ami 
cites it would ai>pcar that the appliance had been tried in Japan, 
foumi wanting, and abandoned. The facts of the case, however, 
are as follows, and arc supplied to me by Mr, Simpkins, who 
was engaged in fitting up the apparatus sent out from here, and 
has only recently returned from Japan. Of the seven lighthouse 
apparatus designed by Messrs. D. and T. Stevenson and mrnished 
with the aseismatic joint and sent out to Japan, there are three 
at present in action, and have been so for ten years, viz. Miko- 
znolo, Siwomisaki, and Yesaki. At Iwosima and Satanomisaki, 
in the south end of the island, the tables are screwed ui) so as not 
to act, as it is reported that no earthquakes are felt at thwif 
stations. At Tsuragisaki and Kashmosaki, which are revolving 
lights, the steadying screws sent out with the apparatus (to pre- 
vent the tabic oscillating while winding up the machine, which 
is the main inconVfcnience felt, and which was foreseen) were foi 
some reason not put in at these stations, and the tables were* 
firmly strutted with timber to prevent any motion. These two 
are the only lighthouses at which any damage has been done ; 
while those stations at which the tables are in operation have 
never suffered at all, although they have been repeatedly sub 
jected to shocks. 

With regard to the effect of wind, to which Mr. Topley alludesv 
I may say that none of the towers are placed on tables, it is only 
the apparatus inside the lantern which is so treated, although nty 
father proposed it for the towers themselves, and I have no doubt 
that, from the experiments I saw made here, they would have 
been equally effective. Two towers fitted with the tables were 
made and sent out to Japan, but were unfortunately lost at sea 
and not replaced, Charles A, Stevenson 

45, Melville Street, Edinburgh, June 16 


The Cotton-Spinner ” 

On seeing my article on this rare British Holothunan« Mrs. 
Fisher— -who, as Miss Arabella B. Buckley, is well known to a 
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larg^ .circle of readers — kindlv sent me an account of her expe- 
rience of the offensive use of the Cuvierian organs. She tells 
me that in the Bay of Rapallo at Santa Margherita, near Porto 
Pino, she dredged a large black Holothurian, and that ** the 
taimled mass of white threads you mention is so sticky and in 
suoE quantity that, after having taken one of these animals out 
with my hand, I had considerable difficulty in freeing my fingers 
from the threads ; indeed, my hand was not comfortable till I 
had washed it in hot water. On the other hand, an inquiiy 
made of a gentleman living at Penzance, and interested in Echi- 
noderms, resulted in the answer that he had never heard of the 
Cotton-Spinner.’’ (F. Jeffrey Bell 


The Red Glow 

In your issue of April 10 (p. 549) is the statement by an 
observer in Australia that the ‘ ‘ red glow was margined by an 
immense black bow stretching across from north-west to south- 
east” 

I wish to say that the above language almost exactly describes 
the appearance to which I alluded on the same page as ** the earth 
sheuiow cutting off the upper rim of the first glow.” The “ black 
bow ” of the Australian was evidently the shadow of the horizon 
i>rojected on the haze stratum. In both the above cases the 
lower surface of the haze was evidently well defined, so that as 
the horizon intercepted the direct rays of the sun, a well-marked 
shadow moved westward and downward. Above this black rim 
or bow appeared the secondary glow, i)roduced by the reflection 
of the sun^s rays from that portion of the haze surface which was 
directly illuminated. Very often the second glow was more 
conspicuous and impressive than the first, because it shone 
against the dark sky of night. 

In the Proceedings of some association I have just read an 
astonishing estimate of the height of the haze as 141 miles, based 
on the fact that it received the sun’s rays one hour after sunset, 
the fact being strangely overlooked that the late reflection was a 
secondary one. 

One evening the shadow or “black bow” was beautifully 
indented or serrated, doubtless by the shadows of remote cumuli 
such as arc commonly seen in platoons on our evening horizons. 
The “black bow” was seen only during the first few days of the 
glows in September. S. K. Blshoi* 

Hawaiian Government Survey, Honolulu, May 20 

P.S. — I hoped long ere this to have sent you data from the 
Caroline Islands received per Morning Siar^ now much overdue. 
We fear she has suffered disaster. 


Light Phenomenon 

This evening towards sunset, at 7.55 p.m., there was a 
column of light extending from the up^icr part of the setting sun 
to about 20^, the column being truncated and perpendicular 
to the horizon. After remaining thus for about two minutes, 
the sides of the pillar lost somewhat of their perpendicularity, 
and, with the whole volume of the sun, put on prismatic colour- 
ing, the ray (a single one, and still truncated) at times appearing 
to^ a wave of flame. 1 observed this, with four or five other 
persons, from the cliffs, and should like to know if the peculiarity 
of this sunset was observed by others. It continued until 8.20 
p.m., when the sun was l>elow' the horizon, and the wave of 
flame ceased. I can hardly better describe this ray than as being 
very like a northern light, only extremely circumscribed in size, 
and intensely brilliant, R. D. Gibney 

Falmouth, June 21 

Atmospheric Dust 

In connection with the recent experiments of Dr. Lodge and 
ICr. John Aitken (described in late numbers of Nature) on the 
filtimtion of dusty atmospheres, I have ventured to call your atten- 
tion to the following, as of possible interest. I have had frequent 
occasion to note the intenuty of the so-called “ rain-band,” an 
absorption-band of terrestrial origin, due probably to the dust 
and water-vapour present in the atmosphere, and of just less 
refrangibility than tne less refrangible of the p lines, and have 
at present two continuous records of observations taken, in the 
mam, five times a day, running back a year and a half or so. 
I have also a very thorough list of the auroral displays which 
have occurred for the same period in this vicinity. Granting 
that the aurora is an electric discharge in high regions of the 


atmosphere, or, more accurately, where its density is UMippre- 
ciable compared with that at the earth’s surface, lowing 
that according to these recent experiments an electric discharge 
is capable of precipitating the dust-particles in the atmosphere, 
it should follow that at times ^of auroral display, or immediatel/ 
following, the intensity of this rain-band should be at a mini- 
mum. Searching the records to ascertain if any such corre- 
spondence could be noticed, it is quite astonishing to find how 
distinct and well marked this variation in the intensity of the 
rain-band at times of auroral occurrence is. The atmosphere is 
full of fine dust-particles, and our very general, ^ough not yet 
decisively proven, lielief is that the aurora is somewhat .01 a 
glow-like aischarge from electrified air strata, in whose viemity 
the density of the dielectric is inconsiderable. The direct infer- 
ence Is that at such times the fine dust and vapour particles. are 
deposited, made to settle, or, uniting together, form an agglo- 
meration, and become perhaps cloud-nuclei. Perhaps other 
evidence on this matter can be elicited. The records at Hand 
show very plainly just such an ag^ement as was anticipated. 

Alexander McAdib 

26, Garden Street, Cambridge, Mass., U.S.A., 

June S 

Some Botanical Queries 

There is a plant here with a very large bulb, Scilla mart- 
tima (?), whose flower I have not seen. I grew two of them in 
pots last year, but they failed. This plant is set by the peasants 
near the fig-trees with the idea that these latter will jproduce 
better fruit. Is this a mere superstition? or can the Scilla be 
connected in any way with capnfication ? 

Is Lilium bulbifemm known to be polygamous ? The greater 
part of the specimens I have found in the mountains near here 
are staminate, but in some there is a very minute though per- 
fectly formed pistil. Muller, my only book of reference, says 
nothing on this point. 

Is Trifolium repens among the list of cleistogamous plants ? I 
am watching a specimen which seems to produce abundant fruit, 
but no ordinary flowers. [LiGUS 

Nice, France, June 20 


Primaeval Man and Working-Men Studenta 

Under the above heading you published a letter from me in 
Nature, August 2, 1883, p. 320, giving the names of four 
thoughtful artisans, who, after studying the Pitt- Rivers collec- 
tion of antiquities, and reading my notes in NATUR.E, had made 
finds of Palaeolithic implements in Essex. Ten months have 
passed since that letter was published, and a fifth student, Mr. 
W. Swain,, has now joined the original party of fom. On 
Sunday, June 15, these admirable workers called upon me with 
their recent discoveries. They consisted of fifteen Palaeolithic 
implements found in the drift gravels of L^ton, Wanstead, and 
Plaistow, with the usual complement of flakes. Some of the 
implements were of the older abraded class, others were as keen 
as knives, and from my “ Palaeolithic Floor,” tr.\ces of which, 
as I have pointed out, may be seen in Essex. Three nonde- 
script tools were also lighted on, and four hammer-stones of 
quartzite with abraded ends, one from Nazing ; five Neolithic 
instruments from Jordan’s Wood, and a laige collection of 
flakes. 

The excursions for these tools and flakes have necessarily all 
been made on Sundays. 'Fhe finders of the stones are not mere 
collectors, but men who have mastered the meaning of their 
subject, W. G, S. 


FORESTRY 

T he ^proaching International Forestry Exhibi^n 
at Edinburgh, which is to open on July 1 next, and 
which promises to be a very successful affair so fiu* as the 
variety of the exhibits and the general arrangements of 
the Exhibition are concerned, will, it is hoped, prove some- 
thing more ^an a mere show during the monms it is open 
to the public. Though the objects exhi^ted will, in all 
probability, be a source of considerable attraction and 
instruction, inasmuch as the arrangement and scope 
of several classes seem to have be^ carefiiUy con- 
9S|Pkl, it is much to be hoped that the Exhibitian will be 
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the means of leaving a lasting improvement on the condi- 
tion of forestry in this country. One thing it certainly 
must do, and that is it will draw attention to the great im- 
portance of practical forestry in utilising and developing 
the resources of forest produce, and in directing attention to 
these products the eyes of many will be open^ as to their 
value, whether to the consumer or to the producer. There 
is, however, a higher aim in the prosecution of scientific 
forestry than even these points just referred to, namely, 
the preservation of indigenous arboreal vegetation and 
the securing of a sufficient rainfall. 

The superiority of our Indian Empire and many of the 
British colonies, as well as France and other countries of 
continent^ Europe, over Great Britain itself must, from 
the nature of thmgs, be prominently seen in the forth- 
coming Exhibition, whether in the character of the ex- 
hibits themsdves, or in the exemplification of forest work- 
ings. This, ^cn, should bring some good results towards 
putting our own country on a more satisfactory footing 
regarmng the teaching of the principles of forestry, so 
that we may not in the future stand in the unenviable 
position of being about the only country of any import- 
ance which has not its School of Forestry or some institu- 
tion or college where the Government recognises the 
importance of the subject by a grant from the Imperial 
Exchequer. The position of England in this respect as 
compared with other countries was admirably shown by 
Col. Pearson in his paper on ** The Teaching of Forestr>’,” 
read before the Society of Arts on March i, 1882. He 
then pointed out that, “besides the establishments for 
teaching forest management in Germany and France, 
schools of sylviculture now exist in all the principal 
countries of Europe except in Great Britain. Austria, 
Italy, Russia, Switzerland, and even Roumania, most 
of them, after sending pupils for a few years to the 
French and German schools, have set up schools of their 
own, and thus rendered themselves independent of foreign 
educational aid.'' After referring to the fact that America 
was at that time about founding a similar school, Col. 
Pearson says ; — 

“It is to be regretted that as yet no steps have 
been taken to do the same in Great Britain, for with 
us, as elsewhere, a forest school would become not only 
an establishment for teaching sylvicuture, but also a 
centre of study and practical observation from whence a 
knowledge of sylviculture as a science would be spread 
abroad for the benefit of society in general. 

“It is certain that, unless the forests of a country 
are properly and economically managed, the time may 
come wnen, as was the case in India, it will find 
itself without the means of procuring the needful 
sujmly of timber, except at an extravagant price ; 
while at the same time the general interests of the com- 
munity require that a fairly abundant and cheap supply 
should be constantly available. This is especially the 
case where, as in the great continental areas, deficiency 
in the means of transport, or the distance from the timber- 
producing tracts, adds materially to its cost. In such 
cases experience has shown that the only practicable 
way out of the difficulty is for the State to intervene ; 
and although in England we have special facilities for 
supplying our wants from abroad, owing to our extended 
commerce with all countries, the extreme limits of a 
reasonably cheap supply seem to have been reached ; and 
at all events State action seems so far desirable as to help 
private proprietors to make the best use of their timber- 
producing hmds.” 

Following on this, namely, in August last. Sir John 
Lubbock ariced from his place in the House of Commons 
father Her Majesty’s Government, during the autumn 
then ensuing, would consider the question of forest edu- 
c^on in this country, and whether the national forests 
m^;ht not be utilised tor this purpose, taking occasion to 
pomt out that our woods and plantations amounted in 


round numbers to 2,500,000 acres, and, moreover, that in 
Scotland and Wales it was calculated that there were 
5,000,000 or 6,000,000 acres at present almost valueless, 
which, if judiciously planted, would give large results, 
thereby showing that the subject was one of vast import- 
ance. Sir John Lubbock further said: — “We were the 
only important nation in Europe without a forest school, 
and yet if we included our colonies, our forests were the 
largest and most valuable in the world. It appeared to 
be a very strong argument in favour of the establishment 
of a forest school in this country that at present the young 
men who were going out to manage our Indian forests 
had to be sent for instruction to the great French Forest 
School at Nancy. No doubt that this was a most excel- 
lent institution, and we were indebted to the French 
Government for the courtesy with which they had received 
our English students ; but the system of education given 
there naturally contained some branches — as, for instance, 
the study of French law — that were not adapted to 
English students, while there were many other considera- 
tions, such as climate, which rendered a Continental 
school less suitable for English requirements. He might 
add that no young Englishman as a matter of fact, went 
there excepting those intended for the Indian service. 
For our colonies, again, the establishment of a good forest 
school here would be of ver>' great importance. A judicious 
management of their woods would add considerably to 
their income.” As an illustration of the need of some 
system of forest teaching in this country. Sir John Lub- 
bock referred to the recent appointment of a Forest Com- 
missioner by the Government of the Cape of Good Hope 
at a high salary, a French gentleman having been 
selected m consequence of the failure to find a properly 
qualified Englishman. 

India was perhaps the first country belonging to the 
British Empire to organise a complete system of forest 
conservancy, and this was not effected before it was abso- 
lutely needed, for many of the valuable timber trees of 
India were threatened with annihilation in consequence of 
the reckless manner in which they were felled to supply 
the wants of the people. The appointment of Dr. Brandis 
as Inspector-General of Forests, in 1863, was the com- 
mencement of a better state of things, “and in 1867 his 
scheme for training foresters for India in the schools of 
France and Germany was, after much discussion, adopted 
finally by both the Home and Indian Governments.” The 
outcome of this is well known, and India now has a large 
and well-trained staff of educated forest officers, who not 
only furnish valuable and interesting periodical reports on 
the forests of their respective districts, but standard works 
on the subject of India’s arboreal vegetation are not 
amongst the least important result of their labours. As a 
proof of this we need only mention the titles of Beddome’s 
“ Flora Sylvatica of Madras,” published in 1873 j Brandi s’s 
“ Forest Flora of North-West and Central India,” pub- 
lished in 1874 ; Kurz’s “ Forest Flora of British Burma,” 
published in 1877, last, though not by any means 
least. Gamble’s “ Manual of Indian Timbers,” published 
in 1881. 

Trained as Indian forest officers now are before com- 
mencing their duties, and with the books we have men- 
tioned as their guides, it is not difficult to understand that 
our Indian Empire possesses a well-organised Forest De- 
partment, and many of the colonies are following, if not 
on exactly similar lines, the example set for the preser- 
vation of their forests. With all these indications wund 
us that foreign countries and our own dependencies are 
fully alive to the importance of a proper managentent ^ 
their forests, it is not a little remarkable that we in 
country are no farther advanced in the matter of establish- 
ing forest teaching here than we were two years since, 
when the subject was so strongly represented by Col. 
Pearson, or when nearly a year since Sir John Luobock 
revived it, and placed the matter prominently before the 


19 $ 


NATURE 


» 8&4 


MMMIt Government. It is therefore sincerely to 
Miped that the forthcoming Exhibition at Edinburgh will 
be the means of putting a new spoke in the wheel, and 
that before the close of the Exhibition, or soon after, 
something tangible may have resulted in making forestry 
one of the branches of education either in distinctly con- 
stituted forest schools, or in our present agricultural 
Gi^eges. 

It IS satisfactory to know that the arrangements of the 
Exhibition are in a forward state, and that, if the promises 
which have been received by the executive are fulfilled, 
the Exhibition will exceed the anticipations of the pro- 
moters. John R. Jackson 


RAINFALL OF N£ IV SOUTH WALES ^ 

U NDER the energetic direction of Mr. Russell the 
investigation of the rainfall of New South Wales is 
being prosecuted with much success, and the interest of 
the colonists may now fairly be regarded as awakened to 
the importance of the inquiry. This is evidenced by the 
recent rapid increase of stations, the number of rain 
.stations for the five years ending 1882 being 96, 153, 191, 
256, and 308, having thus trebled during this brief interval. 
A comparison of the maps of stations for 1878 and 1882 
shows that the increase has been pretty evenly distributed 
over the whole colony ; and of particular importance is it 
to note the spread of the rain-gauge over the extensive 
regions which lie to the north and north-west of the 
Murray River. 

Mr. Russel] draws pointed attention, in the following 
extract, to the practical value to the colonists of well kept 
rain registers 

“As a proof of the necessity for 'the use of the rain- 
gauge all over the colony, not only for purposes of science, 
but also as a necessary instrument on every run, I may 
mention that on Goolhi station six gauges are kept on 
various parts of the run, and the records range from 19*81 
inches to 27*75 inches. It would obviously lead to a false 
estimate of the grass the run would produce if only one 
gauge had been used, and that one where only 19*81 
inches were recorded. I hope that the facts which the 
yearly records bring to light will have the effect of awaken- 
ing those interested to the immense importance of collect- 
ing these statistics carefully and at once, so that every 
year will add to the knowledge which will be of such value 
in forming estimates of the seasons which arc to come, 
and of the possibility of conserving water.” 

Lately much speculation was indulged in, and various 
schemes were proposed of increasing by artificial means 
the rainfall of New South Wales, particularly in seasons 
of drought when day after day the sky becomes covered 
with dark, dense-looking clouds which regularly pass away 
without a drop of rain. In these cases, science can as yet 
hold out no hopes to the agriculturist. The successful 
instances of rain-production by artificial means have 
occurred when the atmosphere in the district where the 
experiment was made was at or near the point of satura- 
tion, a state of things which does not exist in the arid 
plains of the interior of Australia under the meteorological 
conations when clouds daily darken the skies and as 
i*egularly mock the expectation of the fanner. 

It must then be to a judicious and skilful cropping of 
the rain^l that the Australian farmer must look for the 
sapfriy of his wants in the dry season and still more in 
seatOAS of exceptional drought. Now, as contributions 
towtaids the solution of this problem, the annual rainfall 
reports Mr. Russell are simply invaluable. These 
reports give the rainfall and total days of rain for each 
month and for the year, to which is added the mean 
annual rainfall and rainy days calculated from previous 
yeai*B' observations at each place available for the purpose. 

of Rain and River Obiervatioiiii made in New South Wales 
duriag tSTB-Ba.” By H. C. Rustell, B.A., Govemmeor Astronomer tor New 
South Wales. 


The annual rainfall for each year is ^represented en a bulge 
map of the colony, 22 by 26 inches, where the bdl for e^ 
station is entered in its place as a black spot, the diameter 
of which is proportioned to the quantity of rain. By this 
device, the eye takes in readily and at a glance the distri- 
bution of the rainfall for the year, ^^e comparative 
results of the five years for the different districts of the 
colony are most instructive. 

Owing to its position on the globe and its physical con- 
figuration, New South Wales presents extremely difierent 
climates according to the varying amounts of the rainfall. 
Thus at Antony, on the coast near the borders'of Queens- 
land, the mean annual rainfall amounts to 65’! 5 inches ; 
whereas at Mount Poole, in the extreme north-M»est, it is 
only 8*38 inches. For the nine years banning witli 
1874, an approximation to the annual rainfall of the 
colony for each year has been calculated by Mr. Russell, 
the results for the separate years being 33*46, 29*38, 27*66, 
20*48, 25*05, 30*75, 19*93, 20*73, and 2011 inches, each of 
the last three years showing a marked deficiency. Now 
the interesting point is this, and it is a peculiarity which 
every other country possesses, but particularly those which 
exhibit climates so diversified as New South Wales, viz. 
that the rainfall of any month, or of any year, is very far 
from being equably distributed. The amounts of the ex- 
cesses above, or the defects from, the average, tend really 
to partition the country into several well-defined rain 
districts for the time, these being determined apparently 
by river basins, watersheds, and other features of its 
physical configuration taken in connection with their rela- 
tions to the thunderstorms and the rain-bringing winds. 
It is quite in the future, as an outcome of Mr. Kusseirs 
work, that the settlers in different parts of the colony will 
receive specific directions as to the cropping of their rain- 
fall so as to provide even against the recurring calamitous 
droughts of the Australian climates. 

An interesting feature of the reports are the diagrams, 
showing, by curves, the heights for each day of the Darling, 
Murruinbidgce, and Murray Rivers. A heavy flood oc- 
curred at liourke, on the Darling River, on February 4, 
18S2, and reached its maximum, 26 feet 2 inches, by the 
end of the month, and the river did not fall to its summer 
level until April 5. This flood was occasioned by heavy 
tropical rains, from Februai*)^ 1 to 7, that fell over the 
northern part of the Darling watershed, which took two 
months to drain off, as is proved by the fact that little or 
no rain fell during the latter half of Februai*y and all 
March. In a few years these systematic observations of 
the heights of the principal rivers of Australia will furnish 
invaluable data for the determination of not a few im- 
pt)rtant problems of meteorology and physical geography, 
which the marked insular character of this continent is so 
well suited to elucidate. 


CALCUTTA BOTANIC CARDEN 

S IR JOSEPH HOOKER has kindly placed at our 
disposal the following letter on the Calcutta Botanic 
Garden : — 

“ Our beautiful garden is now looking very nice. Let 
me tell you what 1 am looking out upon. On the right 
is a fine TerminaUa Cafappa^ a mass of dark green foliage 
from base to summit, its branches with a quantity of 
Scran (hus longiflorus on them. Further off, towering in 
the distance, is a clean-stemmed, stately-looking Diptero- 
carpus a/atuSf its branches the roost of vultures and 
cMceis, Almost as tall, to one side of the Dipterocarp. 
is a beautiful Terminalia Arunja, with mahoganies ana 
the golden-flowered Peltophorum in front DilUfiia 
pentagyna in front, and Morinda tinctoria covered with 
masses of Vanda Roxhurghii. There is a fine Adina 
cordiUUa^ one of the monarchs of the garden ; its straight, 
stem, disdaining to bend in the sudden squalls and 
raffStorms, bears evidence of having been toppM before. 
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and 1 am always expecting to see it go. At its feet cluster 
our bed of Cycads, die latter shaded by young Oreodoxas 
and Caryotas, and with the margin of the bed fringed by 
the long feathered leaves, plume-like, of Pheenix rupkola. 
Here and there gleams of silver catch the eye, as the sun, 
striking on the ornamental stretches of water, glances 
through the foliage. To the left another member of that 
beautiful section of the Rubiacect — the Nauclea — occupies 
a prominent place, its stem the home of the handsome 
blossoms of Vanda teres. The pretty marble pillar and 
um to the memo^ of Col. Kyd is seen through the 
branches. From it roads lead to the principal landine- 
stage bordered by Oreodoxas, mahoganies, and our only 
attempt at ribbon gardening, long lines of Acalyphas, &c. 
Anomer road, straight for nearly, if not quite, half a mile 
to one of the exits, has an avenue oi Polyalthia longifoUa^ 
sacred to the Hindoos, and groups of Betle palms ;* then 
of Oreodoxas, and lastly of Inga Saman. We have great 
difficulty with the Oreodoxas on account of a beetle 
that lays its eggs in the terminal buds. Still another 
road leads to the Orchid House bordered by clumps of 
graceful bamboos. In the house we generally manage to 
have a pretty show, and its neighbourhood in the proper 
season is gay with the blossoms of Amhers//a Gifstaviay 
Thunbergia Napoleona^ &c. Magnolia grandtfiora is 
flowering with us just now. What* a glorious flower it is ! 
Yesterday and the day before there came down on us one 
of the sudden miniature cyclones that we are so liable to 
have at the approach of the change of the monsoon. It 
blew, rained, and hailed tremendously. The trees tossed 
their arms and wailed, poor things, with such effect that 
their branches everywhere broke and strewed the ground. 
However only one small mahogany fell. It was quite 
cold, and the rain froze, as it was falling, into lumps as big 
as marbles.” 


THE EXTINCT LAKES OF THE GEE A T PA SIN 

'^HE Great Basin of North America presents the most 
* singular contrasts of scenery to the regions that sur- 
round it. East of it rise the dark pine-covered heights 
of the Rocky Mountain system, with the high, bare, 
grassy prairies beyond them. To the west tower the j 
more serrated scarps of the Sierra Nevada, with the steep | 
Pacifle slope on the other side. The traveller who enters ' 
the Basin, and passes beyond the marginal tracts where, 
with the aid of water from the neighbouring mountains, 
Iiuman industry has made the desert to blossom as the 
rose, soon finds himself in an arid climate and an almost 
lifeless desert. The rains that fall on the encircling 
mountains feed some streams that pour their waters into 
the Basin, but out of it no stream emerges. All the water 
is evaporated ; and it would seem that at present even 
more is evaporated than is received, and that consequently 
the various lakes are diminishing. The Great bait Lake 
is conspicuously less than it was a few years ago. Even 
within the short time that this remarkable region has 
been known, distinct oscillations in the level of the lake 
have been recorded. There are evidently cycles of greater 
and less precipitation, and consequently of higher and lower 
levels in the lakes of the Basin, though we are not yet in 
possession of sufficient data to estimate the extent and 
recurrence of these fluctuations. 

It is now well known that oscillations of the most 
gigantic kind have taken place during past time in the 
level and condition of the waters of the Great Basin. 
The terraces of the Great Salt Lake afford striking 
evidence that this vast sheet of water was once some- 
higher in level, and had then an 
outnw by a northern pass into the lava deserts through 
wmeh the cahons of tne Snake River and its tributanes 
towards the Pacific. Mr. Qarence King, 
Mr. ^db^ and their associates in the Survey of the 40th 
Parallel, threw a flood of light upon the early history of 


the lake and the tlimadc dianges of vditch its deposits 
have preserved a record. They showed that Ite jM^nt 
Great Salt Lake is only one of several dirunken mets of 
water, the former areas of which can still be accurately 
traced by the terraces they have left along their and^t 
margins. To one of the largest of these vanished lakes the 
name of the French exfdorer Lahontan has been given. The 
geologists of the 40th Parallel Survey were able to portray 
its outlines on a map, and to offer material for a compari- 
son between it and the former still larger reservoir of 
the present Great Salt Lake is only a relic. The United 
States Geological Survey has since begun the more de- 
tailed investigation of the region, so that ere long we shall 
be in possession of data for a better solution of some of 
the many problems which the phenomena of the Great 
Basin present. In the meantime Mr. J. C Russell^ who 
has been intrusted with this work, has written an inter- 
esting and suggestive preliminary report of his labours. 

The average rainfall of the area of the Great Basin 
is probably not more than 12 or 15 inches. In the 
more desert tracts it may not exceed 4 inches, though in 
the valleys on the borders of the Basin it may rise to 20 
or 30 inches. The rain falls chiefly in autumn and 
winter, consequently many of the streams only flow during 
the rainy season, and for most of the year present dry 
channels. Even of the perennial water-courses, the larger 
part of their discharge is crowded into a brief space 
towards the end of the rainy season. Most of the streams 
diminish in volume as they descend into the valleys, and 
many of them disappear altogether as they wander across 
the blazing thirsty desert. Loaded with sediment, and 
more or less bitter with saline and alkaline solutions, they 
do little to redeem the lifelessness of these wastes. 

Over the lower parts of the surface of the Basin are 
scattered numerous sheets of water. Where these have 
an outflow to lower levels they are fresh, as in the examples 
of Bear Lake, Utah Lake, and Tahoe Lake. But the great 
majority have no outflow. Some of them are merely 
temporary sheets of shallow water, appearing after a 
stormy night, and vanishing again beneath the next noon- 
day sun, or gathering during the rainy season, ^and dis- 
appearing in summer. Yet in some cases these transient 
lakes cover an area of 100 square miles or more, 
they dry up, they leave behind them hard smooth plains of 
grayish mud, that crack up under the burning sun, and then 
look like a broken mosaic of marble. Of the permanent lakes 
the largest is the Cireat Salt Lake. It is also by much the 
most saline. Though all of them are more or less charged 
with alkaline and saline solutions, the percentage of 
these impurities is in some cases not so great as to pre- 
vent the water froip being drunk by animals, or even on 
an emergency by man himself. Nothing in the physics of 
the Basin is more remarkable than the great diversity in 
the amount and nature of the mineral substances in 
solution in the lakes. 

The vanished sheet of water, or “ fossil lake,” as the 
American surveyors call it, known as Lake Lahontan, lay 
chiefly in the north-west part of Nevada, but extended 
also into California. In outline it was exceptionally ir- 
regular, being composed of a number of almost detached 
strips and basins connected by narrow straits, and some- 
times separated only by narrow ridges. It inclosed a 
rugged mountainous island 1 26 miles long from north to 
south, and 50 miles broad, which contained two lakes, 
neither of them a|marently overflowing into the main 
lake. The Central Pacific Railroad passes for 165 miles 
through the dried-up bed of Lake Lahontan. From the 
windows of the car one can look out upon the ancient 
clay floor of the lake and mark the marginal terraces 
winding with almost artificial precision along the bases of 
the hills. The larger basins, which were formerly united* 
into one continuous sheet of water, still hold lalm, all of 
which are more or less saline and alkaline, but they mre 
far from being such concentrated brines as mig^ be 
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expected were they due to the progressive evaporation of 
the huge original lake. 

In tracing back the history of this interesting topo> 
graphy^ we are first brought face to face with the &ct that 
the area of the Great Basin has within recent geological 
times been subject to powerful and long-continued sub- 
terranean movements. In numerous cases, rocks have 
been fractured and displaced to an extent of 4000 or 
5000 feet. So recent are some of the fractures that they 
actually cut through the alluvial cones that stream out 
from the base of the mountains, and in numerous in- 
stances displace the terraces of the old lake to the extent 
of 50 or 60, or sometimes even 100 feet. There seems no 
reason to dispute the conclusion to which Mr. Russell 
and his colleagues have come, that the movements are 
actually still in progress, and that the constant occurrence 
of hot springs along the lines of recent fracture may be 
taken as evidence of the conversion of the subterranean 
movement into heat. 

What may have been the topography of the region 
before the nrst depression and isolation of the Great 
Basin is still unknown. Doubtless the ground had un- 
dergone extensive denudation as well as great subterra- 
nean disturbance. Considerable irregularities of surface 
would also necessarily be produced by the intermittent 
discharge of volcanic rocks. When this uneven floor 
sank below the level of the surrounding tracts so as to 
become a basin of inland drainage, a magnifleent series 
of lakes was established. Of these the largest, to which 
the name of Lake Bonneville has been gpven, and of 
which the Great Salt Lake is the diminished representa- 
tive, covered an area of not less than 19,7 50 square miles. 
Lake L^hontan was of hardly inferior dimensions, these 
two Iwdrographic basins occupying the whole breadth of 
the Great Basin in the latitude of the 41st parallel. 
No fewer than fifteen other smaller basins have been dis- 
covered, which, though now either dry or partially covered 
with saline or alkaline waters, were well-filled lakes at a 
former period. 

It is some years since Mr. Gilbert, from a study of the 
deposits left by Lake Bonneville, announced his conclu- 
sion that they bear testimony to a remarkable oscillation 
of climate between humidity and aridity. Similar deduc- 
tions have now been drawn from the deposits of Lake 
Lahontan. Previous to the appearance of this body of 
water the climate is believed to have been at least as dry 
as it is at present, when alluvial cones were pushed out- 
wards from the base of mountains into the area of the 
future lake. Then came a moist period, when the hollow 
of Lahontan was filled up with water to a depth of 500 
feet above its present desiccated floor in the Carson 
Desert. At or about this height the water must have 
stood a long time, for it has deposited, along its rocky 
mai^gin and round its islets, a thick mass of calcareous tufa. 
That the water, if not fresh, was at least not so saline as 
to be inimical to life, is shown by the abundant occur- 
rence in it of fresh-water gasteropods. An epoch of 
wdity ensuing, the lake fell to so low a level as to become 
intensely bitter and alkaline, depositing thickly along its 
margin crystals, six or eight inches long, of gaylussite (a 
hydrated carbonate of soda and lime). The soda of these 
crystals having been subsequently removed, the deposit 
is one of tufa, mainly composed of calcareous pseudo- 
moiphs after gaylussite. Next followed a period of in- 
creased precipitation, when the lake rose to within 200 feet 
of its hij^st level, and when the thickest and most abun- 
dant of the tufa deposits of the region was laid down 
to a depA of sometimes 20 or even 50 feet. This third 
incrustation of tufti was formed mainly along the rocky 
riiores and islands ; but curious mushroom-like protuber- 
ances of it likewise gathered upon stones lying on the 
floor of the lake. The water then rose to the highest level 
it ever reached, since which time the climate has again 
become arid. From the fact that the isolated lakes of 


the Lahontan Basin are not the saturated alkaline and 
saline solutions which they would certainly have been had 
they resulted from the evaporation of such a sheet of 
water as that in which the three tufa terraces were elabo- 
rated, it is inferred that the whole of the original lake 
was evaporated to d^ess, and that its alkalies and salts, 
having been precipitated at the bottom, were covered 
over with a layer of mud so as to be partially protected 
from rapid solution. The existing lakes may thus be 
supposed to be the result of a subsequent diminution of 
the extreme aridity, but the time within which they have 
been in existence has not been long enough to enable 
them to become as bitter and saline as the original lake. 

Such are some of the views which renewed exploration 
of this weird region has suggested to the able surveyors 
who have undertaken its investigation. Mr. Russell’s 
report, lucid and interesting as it is, must be regarded 
as merely a prelude to the fuller results which he and his 
colleagues are gathering for the good of science, and to 
the credit of the admirably organised and administered 
Geological Survey of the United States. 


I NOTES 

j Prof, Fi.ower, F.R.S., will preside at a meeting which it is 
proposed to hold on Tuesday next, July i, in the lecture-room of 
the Natural History Museum, when Mr. R. Bowdler Sharpe will 
read a paper on the expediency or otherwise of adopting trino- 
mial nomenclature in zoology. Many British naturalists have 
been anxious to meet the distinguished American naturalist, Dr. 
Elliott Cones, who is now on a visit to this country, and to ex- 
change views with him on the subject of nomenclature. Invita" 
tions have been sent to a large number of the leading British 
zoologists, and an interesting discussion is expected. 

The Prince of Wales, President of the City and Guilds of 
London Institute, opened the Central Institution, Exhibition 
Road, yesterday afternoon at four o’clock. The Education Sec- 
tion of the International Health Exhibition, in the south wing 
of the Central Institution, was opened at the same time. 

The following additional donations to the Equipment Fund 
of the Central Institution of the City and Guilds of London In- 
stitute have been voted in response to the appeal of the Prince of 
Wales:— The Goldsmiths’ Company, 4000/. (subject to confir- 
mation) ; the Salters’ Company, 525/. ; the Cordwainers, 250/. 
The vPlaisterers have increased their annual subscription from 
50 guineas to loo/. 

It is stated that the English Foreign Office is endeavouring to 
obtain the co-operation of the German Government in the Inter- 
national Educational Conference to be held at the Bouth Ken- 
sington Health Exhibition about the middle of August. The 
Committee attaches special importance to the attendance of 
representative German pedagogues (this word being used in the 
higher and German sense) at this conference to read or commu- 
nicate papers especially on the subjects of technical and secondary 
education and the organisation of universities ; and it is particu- 
larly anxious to know, as early as possible, the names of any 
Germans of note who may be disposed to attend, and the subjects 
likely to be selected for papers. 

A LARGE and influential deputation, including the Earl of 
Rosebery, the Earl of Fife, Mr. Stephen Williamson, M.P., 
Hon. R. P. Bruce, M.P., Prof. Cossar Ewart, Prof. Mac- 
intosh (St. Andrew’s), a number of Scotch M.P.’s, and other 
gentlemen, waited last Monday on the Home Secretary with the 
view of impressing on the Government the importance of granting 
further funds to the Scottish Fishery Board to further scientific 
investigation into the habits of herring and other food fishes. 
The pnnmal lines of proposed inquiry are : (i) The examina- 
tion ffpi spawning beds around the ScottiA coast with the 
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view of increasing the fishing, more especially on the west coast ; 
<2) the further collection of material for determining the nature 
of the food of the useful fishes met with on the Scottish coast ; 
(3) the further investigation of the percentage of immature 
herring and other food fishes destroyed under present methods of 
hihing ; (4) the investigation of the influence of sea-birds, para- 
sites, &C,, on the supply of food fishes ; (5) the study of the 
development, rate of growth, and general life history of the 
herring and other economic fishes, and the further study of the 
spawning process, and the nature of the eggs of fish ; (6) the 
determination of the best means* of restocking deserted fishing 
grounds, by artificial cultivation or otherwise, of herring, cod, 
flat fish, &c. ; (7) the determination of the practicability of in- 
creasing • the supply by artificial means of lobsters, mussels, 
oysters, and other shell fish ; (8) the inquiry as to the influence 
of fungi and other minute organisms in destroying the life of 
useful fishes, and the conditions which predispose to the attacks 
of these organisms. The Board estimates that a sum of at 
the very least 1000/. will be required during 1884-85 in 
order to carry on such inquiries properly. It would also 
immensely facilitate matters if the sailing cruiser belonging to 
the Board were superseded by a steam-vessel of somewhat larger 
size, and H.M.S. Jackal replaced by a seaworthy boat adapted 
for the work of a fishery cruiser. It is also of importance that 
the Admiralty should encourage and take part in scientific re- 
searches, not only on our own coasts but all over the world. 
Comparatively little lias been done by Great Britain for the 
furtherance of our knowledge of the nature and habits of fish 
on her coast, important as these are as articles of food and com- 
merce. The Board confidently anticipates that with the assist- 
ance now asked the investigations would yield most excellent 
results, as the Board is already an institution with a large staff 
of intelligent officers capable of making observations, collecting 
materials, &c., as several distinguished naturalists and the scien- 
tific members have promised to assist it gratuitously, and, more- 
over, that the exertions already made have yielded results of the 
highest promise. The deputation was most favourably received. 

Therk has been considerable alarm recently with reference to 
the parasites in that useful and plentiful fish, mackerel ; so much 
so that Prof. Huxley has thought it advisable to write a letter to 
Mr. J. L. Sayer of Lower Thamii*« Street, showing that any 
suehiOarmia unn•oo8^ar}' : — It is perfectly true,*' he writes, 
**that mackerel, like all other fish, are more or less infested by 
parasites, one of which, a small thread- worm, is often so abun- 
dant as to be conspicuous when the fish is opened. But it is not 
true that there is any reason to believe that this thread-worm 
would be injurious to a man, even if he swallowed it uncooked and 
alive, and to speak of it as a possible cause of cholera is sheer 
nonsense. I have no doubt that the excessive use of mackerel 
and mild ale,’ whether separately or in combinatipn, would be 
followed by unpleasant results, not only at this season of the 
year but at any other. But I undertake to say that the conse- 
quences would be the same whether the fish contained thread- 
worms or not. It is verj' much to be regretted that the food- 
supply of the people should be diminished, and that the fishing 
population should be robbed of the fruit of their labours by the 
authoritative propagation of statements which are devoid of 
foundation ; and if you think the publication of this letter will be 
of any use to the public and to the fishing interest, it is at your 
service.” 

A will be held at the International Health Exhi- 

bition by the Council of the Society of Arts, in conjunction with 
the Executive Council of the Exhibition, on Wednesday, July 9. 

of the buildings will be open, and the gardens will 
be lUummated. 

^ The Coundl of the Society of Arts have awarded the Society’s 
Sliver Medals to the following readers of papers during the 


Session 1883-84 : — The Most Hon. the Marquis of Lome, K.T.', 
for his paper on ** Canada and its Products ” ; Rev. J. A. 
Rivington, for his paper on a ** New Process of Permanent Mural 
Painting, invented by Joseph Keim ” ; C. V. Boys, for his paper 
on “ Bicycles and Tricycles ” ; Prof. Fleeming Jenkin, F.R.S., 
for his paper on “Telpherage” ; I. Probert, for his paper on 
“Primary Batteries for Electric Lighting”; H. H. Johnston, 
for his paper on “ The Portuguese Colonies of West Africa ” ; 
Prof. Silvanus P. Thompson, for his paper on “ Recent Progress 
in Dynamo-Electric Machinery” ; Edward C. Stanford, F.C*S., 
for his paper on “Economic Applications of Seaweed”; W. 
Seton-Karr, for Ills paper on “ The New Bengal Rent Bill ” ; . 
C. Purdon Clarke, C.I.E., for his paper on “ Street Architecture 
in India.” Thanks were voted to the following Members of 
Council for the papers read by them ; — W. H. Preece, F.R.S., 
vice-president of the Society, for his paper on “ The Progress of 
Electric Lighting”; B. W, Richardson, M.D., F.R.S., vice- 
president of the Society, for his paper on “Vital Steps in 
Sanitary Progress”; Col. Webber, R.E., C.B., Member of 
Council, for his paper on “Telegraph Tariffs”; B. Francis 
Cobb, vice-president of the Society, for his paper on “Borneo” ; 
J. M. Maclean, Member of Council, for his paper on “ State 
Monopoly of Railways in India ” ; W. G. Pedder, Member of 
Council, for his paper on “The Existing Law of Landlord and 
Tenant in India.” 

The Italian Government proposes to found a central magnetic 
observatory at Rome, to be placed under the direction of the 
Meteorological Office. The Government asks for a vote of 
176,000 francs, in addition to an annual sum of 5550 francs for 
general expenses, and 11,500 francs for personneL 

The Times Berlin correspondent, telegraphing on Thursday 
last, states that the reddish-brown atmosphere and the peculiar 
appearance of the sun and sky which were noticed last year, 
especially in November, reappeared on the previous evening 
almost as vividly as ever. 

The results of the analyses made at the Municipal Laboratory 
of Paris are so satisfactory that tradesmen of that city are holding 
indignation meetings on behalf of the liberty of watering thei^* 
liquors and mixing the different kinds of wine. It is needless to 
state that the public and the administration are equally hostile to 
any alterations being made in the existing law. But greater 
precision will now be introduced into the verdict of the experts, 
and when they declare any liquor to be bad they will state 
whether it • is by adulteration, or alteration of its primitive 
elements, or mixing with inferior sorts. The development of 
the institution is so important that forty persons are now engaged 
in this kind of work. Similar institutions have been created in 
provincial cities, and a central administration established in 
Paris. The late M, Wurtz was the head of this useful Bureau ; 
his place is now filled by M. Berthelot. 

The Russian Admiralty has under consideration a plan for an 
expedition to the North Pole, with a view to benefit by the 
experience gained by the Jeannette disaster. The expedition is 
pro]>osed to start from the Jeannette, Bennet, and Henriette 
Islands, where large depots will be established. The journey 
will be continued thence to Franz-Josef Land by steamer, and 
further northwards by sledges and on foot. The expedition 
would be divided into three parties, the first of which would act 
as a kind of vanguard, the two following not moving forward 
until suitable camping places had been found and depots esta- 
blished. This system would make the progress safe wad syste- 
matic. It is estimated that the expedition would require three 
years to reach the Pole and to return to Northern Siberia. The 
expenses of the same will probably be covered by a national 
subscription, the Government, andvthe Russian Geographical 
Society. 
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.Tu PniMUn Govenunent having requested the Swedish to 
e^Ssct meimueinents of the tide, &c., on the SwedUh coasts in the 
waflar to those which for some time have been carried 
oat 4 NI the Pomeranian coast, Capt. Malmberg and Prof. Rosen 
have been commissioned to visit the German stations during the 
summer, and select the most suitable places on the Swedish 
coast lor realising this proposal. 

TffZ Norwegian Storthing has voted the entire sum proposed 
for sdentific and literary purposes — about 5000/. Among these 
we note 150/. to the Tichmcal Journat^ 350/. to Dr. Norman's 
“Flora," 60/. to Dr. Sophus Tromholt for prosecuting his 
auroral researches, 50/. each to the Acta Mathctnaiica and the 
“ Fauna litoralis Norvegise." 

At Weimar, Munich, Elberfeld, and some other German 
towns have been erected what arc called “ pyramids of instruc- 
tion.” They show on their various faces the elevation of the place 
above the level of the sea, the population, the difference of local 
time from that of Vienna, Paris, London, New York, &c. Thero 
are also a clock, barometer, thermometer, vane, and a variety of 
statistical information. 

Mr. H. W, Eaton of Louisville, Kentucky, writes to Science 
that the Commercial of that city for May 17 and i8 gave accounts 
of a tailed child recently bom there. As such cases are of scien- 
tific interest, and are very rare, a party of four, including a 
prominent doctor and Mr. Eaton, concluded to investigate the 
case. “We found a female negro-child, eight weeks old, nor- 
mally formed in all respects, except that slightly to the left of 
the median line, and about i inch above the lower end of the 
spinal column, is a fleshy ])eclunculate(l protuberance about 24 
inches long. At the base it measures if inch in circumference. 

A quarter of an inch from the base it is somewhat larger, and ' 
from that it tapers gradually to a small blunt ])(»int. It closely 
resembles a pig’s tail in shape, but shows no sign of bone or 
cartilage. There seems to be a slight niole-like protuberance at 
the point of attachment. 'I'he apj)cndage has grown in length 
about a quarter of an inch since the birth of the child. The 
mother, Lucy Clark, is a quadroon, seventeen years old, and the 
father a negro of twenty, — both normally formed. In Darwin’s 
‘Descent of Man,’ vol. i. p. 28, he speaks of a similar case, 
and refers to an article in Retmt dcs Coitrs Scientijiques, 1867-68, 
p. 625. A more complete article is that by Dr. Max Bartels, in 
Arekiv fiir Antkrojiohf^e for 1880, He describes twenty-one 
cases of persons bom with tails, most of them being fleshy pro- 
tuberances like the one just described.” 

On May 27, at about 8.45 p.in., immediately after sunset, 
a magnificent meteor or fireball was seen at Skunevik, on the 
west coast of Norway. It went in a perfectly horizontal line 
to north-north-west, leaving a bright tail behind appearing like 
steam. This trail was distinctly observable for quite five minutes, 
when it gradually spread in the shape of a light cloud, which 
was soon hidden in the approaching darkness. About two 
minutes after the ball had passed out of sight a loud report was 
heard in the same direction ; it was very much like ordinary 
tfannder heard from a distance, with the exception of its lasting 
ts^ce as long, l^e sky was perfectly clear, and several persons 
witnessed the phenomenon. The meteor was also observed in 
the Kohahemd parish. 

Another “blue grotto,” or, rather, scries of three large 
grottoes, 87 metres in length, has been discovered on the Dal- 
matian island of Buoi, lying to the south-west of Lissa. The 
cave is described by its discoverer, Boron Kamsonnet, Austrian 
Secretary of Lq^tion, as surpassing the famous Capri Grotto. 

Tsi additioxttto the Zoological Society's Gardens during the 
past week hiclude taro Macaque Monkeys {Macacus eyno- 
mtigm 9 9 ) from India, presented respectively by Mr. Howard 


Lane and Madam Kettner ; two White-fronted Capuduns 
{CUims albifrotu d 9 ) from South America, presented hy Mr. 
Messum ; a Coypu {Myopotamus coyjms) from South Aa^ca, 
presented by Mrs. Constance Keely; a Harpy Eagle (Tihuuee/fM 
harpyia) from South America, a Red- billed Tree Duck 
cygna autumnalis) from America, presented by CapL H« King ; 
a White-tailed Buzzard {Buteo al^icamdaiHs) from America, pre- 
sented by Mr, Lewis ; a Wedge-tailed Eagle {Aquilm mdaa) 
from Queensland, presented by Mr. Henry Ling Roth ; two 
Choughs {Pyrrhocorax graculus)y British, presented by Mr. J. 
Compton Lees ; a Gray-breasted Parrakeet (BolScrkynchus 
monachns) itam Monte Video, presented by Mrs. Moore; two 
Cape Crowned Cranes {Baiearica ckrysopelargus) from South 
Africa, presented by Mr. J. R. Chapman 5 a White Stork 
(Ciconia alba)y European, presented by Mr. Hubert D. Astley ; 
a Partridge (Perdix cinerea), British, presented by Mr. George 
Ruble ; a Blue and Yellow Macaw [Ara ararauna) from South 
America, deposited ; a Brush-tailed Kangaroo {PetrogaU petti- 
cillata) from New South Wales, four White Storks {Ciconia 
alba)y three European Pond Tortoises {Emys curcpcBa)^ European, 
a Common Boa (Boa constrictor) from South America, purchased ; 
a Black-necked Swan (Cygnus nigricvllis) from Antarctic 
America, received in exchange. 


OUR ASTROyOMICAL COLUMN 

The Oxford University Obsekvatoky. — The Savilian 
Professor of Astronomy has iss>ued his Annual Report to the 
Board of Visitors of the University Observatory, which was read 
on the sth of the present month, and forms a supplement to 
No. 493 of the Oxjord University Gazette. The attendance of 
students at the lectures has been greater than at any previous 
lime, and the Proiessor mentions “the phenomenon” of the 
regular appearance of two ladies at his lectures on the planetary 
an<l lunar theories, .at the same lime reminding the Board what 
even the approximate mastery of such theory implies. 

• On the astronomical work of the staff of tne institution during 
the year, Prof. Pritchard's Re])ori is a most favourable one. He 
refers to three memoirs on important astronomical questions 
which have issued therefrom, and which have been printed in 
the Memoirs of the Royal Astronomical Society. These include 
an extensive memoir by himself on the “ Photometric Deter- 
mination of the Relative Brightness of the Brighter Stars North 
of the Equator,'’ in which hie work at Cairo is brought to bear, 
and a memoir by the first assistant. Mi. W. K. Plummer, on 
the probable motion of the solar system in space, the data 
for which depend upon Mr. Stone’s recent catalogue of southern 
stars ; it is a memoir very similar in character to the well-known 
one by the late Mr. Galloway. Further, Prof. Pritchard has 
communicated to the Royal Astronomical Society a paper which 
was read at tlie last meeting, demonstrating, as be thinks, the 
existence of small displacements among the Pleiades. Upwards 
of a thousand measures of the relative brightness of stars were 
made, leaving about the same number to be made in the next 
year. This measurement of all the naked-eye stars from the 
Pole to the Equator will furnish a Uranometria Nova Oxo- 
nUnsisy and Prof. Pritchard hopes that its publication may be 
undertaken by the University Press. The measures of the 
Pleiades having been completed, he now intends to devote 
himself to Tunnr work — the determination of selraographical 
longitude and latitude of a large number of points on the 
moon’s surface by means of a valuable series of lunar p^- 
tographs at the Observatory. Reference is made, in addition 
to the Pleiades work, to the existence of measures of some R50 
stars in another cluster made at the Observatory a few years since, 
and to be shortly reduced and published ; the particular cluster 
is not indicated in the Report, but presumably may be M. 39 in 
Cygnus, described by Messier when he observed it in 1764 as 
“a star-cluster of i® diameter.” 

Variable Stars. — In a communication to the Liver- 
pool Astronomical Society Mr* Baxendell notifies that his 
determinations of the times of eight maxima between t86i 
October 16 and 1881 November 21 are not satisfied 
constant period, but that, dividing them into two groups, he 
obtaioitlm following results 
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Group I. M«an period 206*37 days. Ep. 1864 Jan. 17*47. 

Group 2. Mean period 212*52 days. £p. 1880 Sept. 24*21. 

Such a difference is well worthy of further investigation. The 
manitade at maximum has varied between 7*8 an(r9‘3. 

There does not appear to be any earlier observation of this 
star than ^t by Bessel on January 6 , 1833, when it was esti- 
mated a ninth magnitude. It was not observed either by Lalande 
or p^Agelet. Prof. Schonfeld’s elements in his second catalogue, 
whi(^ assume a uniform period of 208*8 days, would give a 
maximum on October 6, 1881 ; according to Mr. Baxendell, it 
took place on November 21. 

Communications fram Mr. Knott and Herr Wilsing, of the 
Observatory, Potsdam, on Ceraski’s short-period variable, U 
Cephei, have appeared in the Astronomiscke Nackrichtett^ Mr. 
Knott, from 20 minima observed by him between 1880 October 
23 and 1884 March 20 finds for elements — 

Ep. 1882 April 19*92641 G.M.T. -f 2*4928722 d. E. 

Herr Wilsing has collected 61 minima by different observers 
between 18& July 3 and 1884 April 9, and finds (similarly 
expressed) — 

Ep. 1881 Nov. 21*34640 G.M.T. -f 2*4928646 d. E. 

To the suspected circumpolar variables recently named in this 
column may be added Bradley 392, which figures in our cata- 
logues with various estimates of magnitude from 4*5 (Arge- 
lander's Zones) to 7 and 8 (Taylor and Lalande) ; generally, 
however, it has been called a ^ixth magnitude. Doubtless m 
many, perliaps in most, cases, such disconlances arise from 
errors of estimation, through clouds, &c., or from misprints, 
but in others, as in the case of bchwerd’s magnitudes of U 
Cephei (6*7, 8, 10 respectively), they arc known to have been 
caused by a real fluctuation in the star’s brightness, and hence it 
seems worth while to examine similar instances of disagreement 
in the catalogues. 

Mjssi.ng Nebui./12. — In Riimker’s Catalogue are two objects 
observed as nebulas which were missed by D^rrest and Auwers. 
In No. 1542 of Astronomiscke Nuchrichten Mr. G. Rlimker 
has given the particulars of the observations from his father’s 
manuscripts. The first nebula was observed on May 27, 1841, 
and its apparent place was R.A. 1311. 52m. 38*208., Decl. + 
45 * 36' 13^*8. The Hamburg mean time of the observations 
was 9h. 31m. 43s. In the Durchmusterung find a star thus — 

8*8 ... I3h. 53m. lo'os. + 45® 3i'*7 ... R. 
Consequently Argelander identifies this star 8 *8 m, with KUm- 
ker’s nebula. Two questions arise in such a case, and not for 
the first time: Was a comet proierted on the place of Argclan- 
der’s object at the time of Kjiimkcr’s observation ? or (more im- 
probubly), Was the star at that time surrounded by nebulosity 
which nas since become invisible ? Bessel, we know, observed 
a nebulosity on November 8, 18321 in a position where only a 
star 9*3 m. was subsequently seen by Argelander and D’Arrest. 
We refer to Rumker’s first nebula more especially because its 
place was not very far from that which might have been occu- 
pied by the third comet of 1858, recently shown to be periodical 
by M, Schulhof, If that comet were at perihelion about 1841 
April 21*8, its right ascension might have agree<i with that of 
RUmker’s nebula, but the declination would be given by calcu- 
lation about 6° further north. Whether with the consequent 
penod of revolution, which, assuming three periods, 1841-58, 
would be near M. Schulhof ’s lower limit, the action of the 
JupUer during the first revolution could have caused such 
dinerence from the orbit for 1858 as to reconcile the discordance 
in the observed and computed declination, we cannot say, though 
it hardly appears likely* Still it may be worth while to mention 
the above approximate coincidence, as M. Schulhof has searched 
unsuccessfully for an indication of a former appearance of the 
comet in question. 


GEOLOGICAL NOTES 

^J^CLiNic PvitoxBNE. — Mr, J. J. Harris Teall points out to 
^ that since the paper was written on this subject by Mr. 
wnitoan Cross, to which reference was made in Nature [anigy 
& fS unthor has found that, after reconsidering the matter 
the Ihe researches of Fouqu^ and Michel \jhfy on 

monodinic pyroxene, a great majority of 
^ ** indicating a triclimc pyroxene are 

explainaue as augite,^ and that the few cases which still seem 


anomalous are not in themselves sufficient to justify a reference 
to the triclimc wstem. The mistake was made in spedment not 
cut rigidly paraUel to the axis, for it appears that eUip|K>id ^ 
elasticity is so situated as to produce very ^at variations in 
optical ^haviour in sections which are but little inclined to each 
other. [Amen Journ, Science^ No. 151, xxvi. p. 76]. 

The Brussels Museum and its Work.— T he second volume 
of the BulUHn of the Mnsk Royal a^HistoireNmiwrolledeBolg^iiHe 
has just been completed by the issue of a fourth fasciculus. In 
this part geology and palaeontology continue to assert^ their 
supremacy. M, Dollo supplies a paper on a gigantic fossil bird 
{Gastornts Btiwardsiit Lemoine) from the lower part of the 
Landenian stage at Mesin, near Mons. Having completed the 
summary description of the Iguanodons, but not being yet in a 
position to publish his expected large monograph on that im- 
portant group, he has in the meantime turned to the Croco- 
dilians of Bernissart, of which he furnishes here a preliminary 
notice. They consist of four individuals capable of division into 
two well-marked groups — two large sj>ecimens indicating ^an 
animal about two metres in length, to which he gives the name 
of Goniof/iolis sifttusy and two small forms which he regards as 
belonging to a new genus, named by him Bemissartia, M. 
Ernest V.an den Hmeck, following up the memoir published in a 
previous number of the Bulletin by his colleague, M. A. Rulot, 
offers a note on a neW mode of classification and of graphic notation 
for geological deposits, based upon the study of marine sedimen- 
tation. 'I'hc veteran palseontologist, Dr. L. G. De Koninck, 
ctmtribulcs an essay on the Spirtjer mosquensis and its affinities 
with other species of the same genus. 

Geological Survey of Belgium. — Appended to the last 
number of the Bu let in of the Musk Royal is a Report by M, 
Dupont, Director of the Museum, on the state of the detailed 
geahjgical map of Belgium, which is being prepared under his 
supervision. The preliminary examination, which was estimated 
to require six years, having been completed, the continuous survey 
of the formations has been proseculetl, each important group 
being intrusted to an officer specially qualified for its investiga- 
tion. Nineteen sheets are in the course of preparation for publi- 
cation. Of these the greater number belong to the remarkable 
Devonian territory which forms so interesting and important a 
part of Belgian geology. We see from the map that these sheets 
are mainly tlic work of M, Dupont himself. lie spent 100 
days in the field last year almost entirely among the Devonian 
rocks. M. Mourlon devoted his time to tracing the area of the 
Fainennian bctls. 'Die third section, under the charge of M. 
Van den Brocch, has made progress .among the oligocene Tertiary 
deposits of Central and Northern Belgium. 'I'he fourth section, 
supervised by M. Rutot, spent half of the season in mapping the 
Eocene deposits of Limbourg, and the remainder in prosecuting 
the investigation of Hainault, Brabant, Flanders, and the study 
of the Upper Cretaceous rocks and base of the Eocene series, 
the Eocene part of three sheets being finished. Dr. Purves, in 
charge of the fifth section, has devoted his energy to the mapping 
of the Jurassic rocks of Luxembourg, and the study of the Cre- 
taceous series of Hainault and Limbourg. The total number 
of days spent in field-work by the whole staff has been 5 12. 

Geologv of Finmark. — Mr, Karl Pettersen continues his 
contributions to our knowledge of the geology of the Norwegian 
coast. In a recent memoir {Atrhiv for Math, vg Naturvidenskab.y 
Bd. viii. p. 322) he describes that picturesque tract lying between 
the mouth of the Kvenangen Fjord and the Refsbotten, which 
includes the lonely JdkelQord and Bergsfjord with the islands of 
Stjerno, Seiland, Soro, and Kvald. The greater portion of this 
area is occupied by various crystalline rocks— ^eiss, mica-schist, 
gabbro, diorite, &c. — referred by the author to the Laurentian 
series. Above these lie certain certain mica-schists with included 
beds of limestone, which, under the name of the Tromsb mica- 
schist group, are assigned to the Cambrian system* 

American Jurassic Dinosaurs. — In the American Journal 
of Science (April 1884) P^of. Marsh continues the valuable series 
of papers which he has contributed to our knowledge of 
structure and affinities of the Jurassic Dinosaurs. In part viii. 
he discusses the carnivorous order Theropoda, two nearly ^>er&ct 
skeletons belonging to which have enabled hhn to thr^ Mne 
new and most important light on the order. An ahnott perCto 
skeleton, above seventeen feet long, has been named by Mm 
Ciratosaufusy and presents some novel features in dmoiaarian 
organisation. It has a large horn on the skull, a new, strange, 
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and unexpected of vertebra, a pelvis with all the bones 
co-OMdfied u in existing birds, and a set of osseous dermal plates 
extending from the base of the skull along the neck over the 
vertdtine. 

Geological Survey of New ZEALAND.--Dr. Hector’s 
Report for 1882 has just been received. It contains some addi- 
tions to our knowledge of the geological structure of the country, 
but these do not involve any marked alterations in the system of 
classification already adopted for the formations, but rather tend 
to establish its general applicabilitv. The Report is specially 
characterised by the attention paid to the development of the 
mineral resources of the colony. Mr. S. H. Cox, in compliance 
with specific instructions, made a careful examination of the 
gold-fidds of the Cape Colville Peninsula and of other mineral 
tracts, while Mr. A. McKay reported on some antimony and 
other lodes. The geology, petrography, and palseontology of 
the islands have likewise received attention. The schists of the 
Keefton district are regarded as a metamorphic series of Silurian 
age, as they can be traced into fossiliferous Silurian strata. The 
granite-porphyries by which they are traversed were intruded 
into them subsequent to the Devonian rocks. The metamoiphlc 
series is covered in some jdaces by the Devonian beds, from 
which fossils have been obtained at a number of new localities, 
'rhe auriferous rocks of Reefton are referred to the Matai or 
Carboniferous formation, and are believed to lie unconformably 
on the younger Devonian rocks. The Cretaceous and Cretaceo- 
Tertiary series form a continuous sequence in which coal has 
long ^en known to occur. Seams of coal, four to ten feet thick 
on an average, characterise certain horizons, one seam at the 
liead of the Murray Creek reaching even to thirty or forty feet, 
llie coarse sandstones and grits among which the coals lie are 
represented as being conformably overlaid by Miocene gravels. 

The Austrian Geological Institute.— This admirable 
organisation, under the energetic management of its Director, 
F, Ritter von Hauer, shows no sign of any diminution in its 
activity or of any lessening of the wide scope of its labours. 
Among the recent numbers of its Verhandlmt^en some interest- 
ing papers have appeared, of which may be mentioned : A. 
Butner, on the Limestone Al])s of Salzburg ; E. Tietze, on the 
occurrence of turquois in Persia ; V. Hilber, on the geology of 
the region between Krzyzanowice and Tarnobrzeg ; D. Stur, on 
some fossil plants from South Wales ; A. Rohm, on geo- 
isothermal lines under mountains. The last two numbers of 
the Jahtbuch are full of important memoirs. Among these 
reference may be made to Bittner’s Report on the survey of the 
Triassic region of Recoaro ; Paul’s “ Recent Additions to our 
Knowledge of the Carpathian Sandstone ” Dr, Tietze’s essay 
on the geology of Montenegro, and the continuation of his con- 
tributions to the geology of Gallicia. 


ON NORTHERN NORWAY UNDER THE 
GLACIAL AGE 

'pHE Stream of Inland /r^.— From the broad sound bc- 
^ tween the Kval Island and the province of Finmarken, 
from which the Troms Island juts forth, the Kval Sound— 
about 20 km. in length — leads to the open ocean. Outside the 
Kval Sound several Tittle islands rise from the sea, w'hile beyond 
the coast is girded by holms and rocks termed the ** Skjoer- 
gaard.” A little south of the Troms Inland the Balsfjord, 
about 60 km. in length, cuts into the land, closed at the bottom 
by small ridges leading up to the volley in which the 
ifaals River nows, and to the borderland between Norway and 
Sweden, chiefly through the long Divi Valley. The borderland 
embraces large mountainous tracts, where peaks rise to an eleva- 
tion of 1569 m., crossed by dales and high valleys. 

In the district described, the local conditions during the 
dadal age seem to have been remarkably suited to the wma* 
tion pf large masses of ice. These would have their natural 
outlet towards the Maals River, through the Divi Valley, and the 
main stream has no doubt therefrom flown down the Maals 
Valley, but an arm may have curved more to the north along the 
northern slope of the Mauken ridge, and by ice-streams from 
this and from the gigantic high plateaux around the Maar p^ks 
down to the bottom of the Balsfjord. From here the joint 
stream would have moved farther forward to the sounds mong 
both sides of the Troms island, and thence, through the Kval 
Sound, over the i^nds in the Skjsngasrd* The channel de^ 
scribed^&s a length of 21$ km. 


As is generally known, the inland ice of Scandinavia is 
assumed to have shot far beyond the edges of the pemnsnla. 
Thus from Southern Norway the inland ice is bdieved to have 
moved forward along the fjords, and filled the entire North 
Sea as far as England, while further north it has been curved in a 
more northerly direction, by the ice-streams issuing from Scotland, 
towards the Orkneys and the Shetlands. It might be supposed 
that similar conditions existed during the Glaciiu period in the 
north of Norway ; but from what is known at present there is 
nothing indicating that the Glacial age has appeared in a more 
severe form in the southern than in die northern part of Nor- 
way ; it seems, in fact, from the geographical situation of the 
land, that the reverse must have the case. There are be- 
sides, as I will presently show, indications which seem to 
demonstrate that the ice-masses of the Glacial age, at all events 
in certain parts of Northern Norway, have attained an extent 
which equals those of Southern Norway, as, for instance, those 
along the Sognefjord, 1700 m. to 1800 m. in depth. On the 
high plateau behind the Divi Valley, close to the frontier, the 
cone of the Great Jerta, built of amphibolitic slate^ rises to a 
height of 1569 m. Nowhere have granite strata been found 
intercepting this slate. On the top of this peak a travelled 
granite block was found, which in most probabiUty has been 
transported thither from the extensive granite field which stretches 
forward on both sides of the frontier. The ice which has moved 
down the Divi Valley must therefore have been very nearly 
600 m. in depth. 

There seems every reason to suppose that the channel from the 
bottom of the Balsfjord to the Skjsergaard has, during the 
[xlacial age, boasted a comparatively uniform depth ; and, sup- 
posing the sea to have been about 188 m. higher than at present, 
Lhis channel would nowhere have been deeper than 470 m. An 
ice-stream moving forward by this channel, and which pro- 
bably had a thickness of 1600 m., must have moved forward 
along its bottom, and most probably with a quick motion. If 
the ice-streamn from the soutn-west of Norway nave, as assumed, 
moved forward, and flded not only the fjords to the bottom, but 
the entire North Sea to England, we may conclude that this 
should also have been the case in the channel in question during 
he Glacial period. If this has been so, marked traces of such 
an ice-stream would, no doubt, have been visible from the very 
bottom of the Balsfjord right out to the Skjsergaard j but the 
researches made here point in a different direction. I will eluci- 
date this by following the channel referred to from the ocean 
coastwards. 

About 1 1 km. from the mouth of the Kval Sound, in the open 
ocean, lies the little Ris Island, surrounded on south, west, and 
north by a great number of Uny islands, reaching a hei|[ht of 
loom. It is formed of a ridge running north to south, in tbe 
west sinking abn'ptly into the sea, but which in the cast sinks 
into a low -lying plain, from which several isolated knolls spring 
forth. Several of these knolls are connected with the main 
island by sand dunes, and have most probably at no distant 
lime formed separate holms. Most of the numerous holms 
surrounding the Kis Island are small, and only rise a few feet 
above the water. The mineral of whidi this group of islands is 
formed is a hard kind of gneiss, greatly interspersro with gramte 
more or less pure ; the mineral is, in fact, with its P«bro- 
graphical variations and forms, rather to be considered a kin^f 
granite-gneiss, a name which is given to it in these parts. The 
strike of the granite strata is, roughly speaking, north to sontb, 
with a sudden dip to the east. By its structural condidon this 
mineral should be greatly affected by smoothing and TOliriiing 
agencies, and also retain the traces of such. Should, there- 
fore, the inland ice at a certain period have moved forww along 
the Kval Sound, the group of islands around the Ris Island 
would undoubt^ly bear the most patent indicatmns of thu 
action. The polisning phenomena are often met with at lower 
levels, which either lie within the littoral bdt, at high tMe^der 
the sea, or rise only a few feet above high tide, but writh the sea 
continually washing over them. At higher elevations 
phenomena are rarely discovered. Here sevm destrucave 
fbrees have been at work on the weviou?ly polished surface^ 
and the numerous sea-birds breeding on these islands nave 
farther contributed to the corrosion. 

Several circumstances seem, however, to indicate that the 
polishing in question cannot be referred to the scouriw of 
^ in the Glacial period, but is of a frr kter date. The Mid 
destrurtinn seems in fact to demonstrate that themootmeg 
musMIPIferred to agencies of shorter duration. The smooth. 
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pigs which are shoini-«i:extaiiily not very marked — seem to point 
in thisdirectioni while the smoothing along the lower levels of the 
holms referred to above are generally met with more in the 
parts most exposed to the forv of the sea than inland. The 
smoothing appears but rarely in spots on the lee ride of the 
ocean, even where they might be assumed to have been very 
exposed to the glaciers. I have therefore come to the conclusion 
that the smoothing phenomena observed here must be ascribed to 
the erosion of the sea, which, under its action in the littoral belt, 
carries with it finer as well as coarser materials of scouring. 
Strise have nowhere been observed on the Ris Island or the sur- 
rounding iUands. 

If ice-streams from the southern part of the Scandinavian 
peninsula have carried blocks from the mountain plateaux of 
Sweden and Norway across the Central European plain to 
England, to the Orkney^ and the Shetland s, an ice-stream 
moving along the Balsfjord and further along the channel 
described above through the Kval Sound should naturally have 
progressed in the same manner, and strewn blocks along its 
whole course. This is, however, not the cose. On the Ris 
Island, thus, and surrounding islands, not a single boulder or 
travelled block whose place of birth could have been on the up- 
land behind has been found. The mountains along the Bals- 
fjord and towards the Troms Island is mostly built of slaty 
minerals, such as glimmer-slate (interspersed with crystalline 
chalk), quartz, sandstone-like slate, &c. Such minerals might 
have been greatly subjected to being ground away during a 
longer transport, and that travelled blocks of this kind are not 
found might be ascribed to this circumstance \ but among the 
travelled blocks strewn over the Central European high plateau 
there are found also many of slate, which are supposed to have 
been transported thither from Scandinavia, and if these have 
been able to resist the destnicive agencies during such a long 
transport, they would decidedly have done so here where the 
distance is so short. 

Among the softer minerals forming the mountains from the 
jBalsfjora there frequent!]^ occur strata of harder nature, as, for 
instance, of gneiss, massive amphibolites, and edogites, while 
Saussuriteappcpra in the bottom of the fjord. There are minerals 
whose imposition would enable them to resist the severest 
destructive agencies even during the lowest journey. The total 
absmice of foreign travelltd blocks on Ris Island and adjacent 
holms is therefore hardly to be reconciled with the supposition 
that continuous streams of ice from the inland moved thither. 
Neither is moraine drift met with about the archipelago in 
question. 

Ju»t north of the Ris Island, the Sandviks Island, 407 m. in 
height, rises above ^ the sea. Along the whole eastern side 
extensive accumulations of sand containing marine shells are 
met with to a height of 63 m. In the higher-lying layer the 
>and is, however, poor in such remains, although fragments may 
be found at an elevation of m. Here it seems as if the coast 
districts must have been earlier denuded of the local glaciers of 
the post- Glacial period than the upland behind. Along the 
Troms Island and the adjacent district the shell-bearing layer of 
sand is never found above 13 m., while in the clay deposits 
along the rivers fossil shells are never found at a higher eleva- 
tion than 38 m. The Troms Island has, however, at a time 
when the sea in relation to the rock was 40 m. higher than at 

S resrat, been greatly covered by local glaciers, while the coast 
istrict beyond must have been almost free from such. T^e 
conditions for the development of a more copious fauna of mol- 
l^ks have thus existed along the outer coast earlier than in the 
fjords bdiind. It appears therefore that during the transition 
from the Glacial to the post-Glacial period the milder climate 
has spread from the sea coastwards^ afthough, as it seems, very 
slowly. 

'We now turn to the district behind the channel referred to, 
particularly to the little Troms Island, where there has been 
special opportunity of examining these indications. The island 
“ long and 157 m. in hmght, and, lying just in the flow 

of the ice-stream, was situated so that the travelling glaciers 
■hoi^ have left lasting traces on it By a cursozy glance the 
lp»«alht is led to believe that the markings must be referred to 
tte streuBs of inland ice, particularly as the island is all along 
part, at hIgW as well as at lowrer elevations, 
coverq l with a layer of drift from the “ground’* moraine 
several feet in th^ness, while old boulder drift-wolds may be 
s ^ in several plaen. Besides this, foreign travelled blocks are 
strewn m great numbers along the sides of the ishmd, while sti ise 
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appear in many places along the littoral belt and adjacent levds. 
A closer examination will, however, put these indications in a 
different light* Thus, with regard to the boulder drift, it will 
be found that most of the stones and blocks embedded in the 
same belong to the island itself, and none can with certainty be 
asserted to have belonged to mountains beyond the island. 
These drifts must therefore be ascribed to local glaciers, which 
at one time partly covered the island. With regard to the 
strise, which appear in some places at lower levels, I am of the 
opinion that they were made in what is at present the littoral 
belt Foreign travelled blocks, f.r. those consisting of various 
species of granite, are, as stated, only found here at low levels, 
viz. from the present seashore to an elevation of 38 m. 
These blocks have, however, I believe, been transported thhber 
by floating glaciers. The elevation, even. In which they are 
found, indicate that the transport of these foreign blocks can 
only have begun at a period when the more continuous layers of 
inland ice were broken up. 

The district along the Balsfjord is, on the other hand, to a great 
extent built of the same kind of crystalline slate rocks which form 
the Troms Island, and it is therefore impossible to deny with 
certainty that there are boulders in the drift which have 
been carried from the land behind. But there is another 
circumstance which I believe will make this point plainer still. 
Between the minerals of the district around the Balfsjord there 
is, as stated above, also a stratum of Saussurite gabbro, which 
at the bottom of the fjord is of enormous thickness. The 
Sau<surite gabbro is a remarkably tough rock, especially qualified 
to resist the destructive agencies under a long transport. Should 
therefore a continuous stream of ice at one time have moved 
forward along this fjord and its bottom, there seems every 
reason ii assume that fragments of Saussurite gabbro would 
have been carried with it and now be found riong its track, 
which should particularly be the case with the Troms Island, 
more advantageously situated for receiving the same than any 
other spot. But in spite of the most careful search the scientist 
has not succeeded, either between the loose, solitary blocks or in the 
Glacial drift here, in discovering a single fragment of Saussurite 
gabbro. There is, therefore, every reason to assume that the 
ice-streams which moved down the Balsfjord cannot have reached 
the Troms Island. 

If this conclusion be correct, traces of the BalsQord ice-stream 
I will not be found along the channels outside, f>, north of 
Tromso, viz. neither in the Kval Sound nor in the others in 
which the ice moved to the sea. There has not been any 
opportunity of proving this, but from impressions during my 
frequent journeys along these inlets, 1 can with confidence assert 
that no travelled blocks will be found here either whose birth- 
place was on the upland behind. 

A few years ago I examined the greater part of the mouth oi 
the BalsQord, and I have neither there observed travelled 
blocks which were transported from the bottom of the Qord, 1 
have therefore come to the conclusion that the continuous ice- 
stream of the Glacial period cannot have reached beyond the 
basin of the fjord. 

From the premises thus set forth we may draw the deduction 
that the inland ice in North Norway during the Glacial age 
did not move forward along the above-described line, viz. throimh 
the sounds to the ocean, vmile we may presume that neither did 
they travel through the BaUQord. 

By the foregoing line of argument the conditions of Northern 
Norway must have differed greatly from those which we assume 
prevailed in Southern Scandinavia under the Glacial peri^. 
These two deductions, so much at variance, lead to the following 
conclusions: (1) That either the Glaciri period must have 
appeared in a far severer form in the southern than in the 
northern part of the peninsula, or {2) that the conclusions here 
arrived at are based on an erroneous construction of the evidence 
presented to us. 

With regard to the first of the points, 1 have already pointed 
out that every sign seems to indicate that somewhat similar con- 
ditions prevailed throughout the Scandinavian peninsula during 
this period. If thus the inkmd ice in Northern Norway waa 
not powerful enough to move to the ocean along the serins 
there is but little probability of the conditions having difeed m 
this respect in the southern part. And if, on the contrary, this has 
been the case in the southern half of the peninsula, there is every 
reason to suppose that it was so also in Northern Norway, and 
that ice has moved coastwards, scouring the surface whmiet the 
depth permitted. It seems, therefore, necessary to assume that 
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the ie yd tug^estion U correct, and that erroneoiu conclusions 
!»?• DM arrived at. There seems, for instance, reason to 
SMrat th^ these deductions, even if logically correct for the 
cwrict delineated, may not apply to the entire northern half of 
Nor<way in general before they have been more extensively 
conoborated. As to this suggestion, I may reply that the 
distciet described above compri^es a great area. It includes 
tfans channels of continuous fjords and sounds close upon 120 
km. in length, and a coast line 90 km. long, and what is most 
inportant, that the chtnnel in question is one which, by the 
otographicai structure, has offered one of the most suited 
ohaimls for the flow of the ice. If the inland ice has not been 
powerful enough to move forward by this channel, there is, I 
Mi^e, li^ probability of finding a single similar channel in 
Northern Norway in the district between Salten and the North 
Cape by which the inland ice has moved to the coast. 

on the other hand, the southern part of the Scandinavian 
pemnsula is examined, where the inland ice is supposed not only 
W have filled the fjords but also the entire North Sea and the 
Baltic, such a circumstance presupposes, in my opinion, condi- 
tions so gigantic that they may even from the first be doubted. 
In fact, the area of the snowfall from which these enormous 
of must have been originated is not proportionate to 
the supposed results. Anything corresponding with such a result is 
not to be found even within tlie Arctic zone, which at present 
suffiOT moat from glaciation. The Polar basin itself is. I l>elieve, 
nowhere filled with ice masses, which reach the bottom. It is, 
in my <^nion. filled with sea ice in constant drift. 

My deduction i-*, therefore, that the theory of the ice-streams 
the Scandinavian peninsula having advanced and covered 
the^ North Sea, the Baltic, and readied the Central European 
plain, England, the Orkneys, and the Shetlands, cannot with the 
tacts at our disposal be accepted as a scientific doctrine. 

Ttwdled Granite Blocks in the Neighbourhood of Tromso. — Of 
thej loose blocks and boulders which are found in such large 
numbeta about this town, partly embedded in the sand, ar.d 
partly in old moraine drift, or strewn over the ground, the 
gMtest number had their origin in the s jlid mountains in the 
vicinity. The^ie minr, as we may have reason to assume, be 
found at the mojt different elevations, as the agencies which pro- 
duced them have been in continuous action down to our time. 
Real travelled blocks, transported to their present place from 
a distance, appear al-io in quantities in this district, but the latter 
seem to be confined to certain levels. Of these foreign kinds of 
travelled bbek^, most are of granite, and I draw particular 
attention to these, not only on account of their frequent occur- 
rence, but also from their great dimensions, a great many loeing 
thus from a half to one cubic metre, and more. These blocks 
are mostly rounded, without, however, showing any greater 
IKilishing, Strise are never found on them. 

They appear in greatest number up to a height of 25 to 
30 m., and more seld om between 30 and 38 m. Up to the 
former height they are everywhere to be found, while in higher 
elevations they are diffijult of discovery. The line of demar- 
cation upwards is pretty distinctly defined, but the blocks are 
not always to be found to the above hdght. There are lines 
along which the granite blocks are heaped up to this hei,'ht, and 
lieyond they suddenly disappear. The change is so startling that 
attention is at once aiTe>tea. It should, however, be stated that 
the line mentioned at 38 m. very nearly answers to the level 
of the shore line graven in the solid rock, which, greatly pro- 
nounced in thif phee, may be traced for miles. 

During the summer of 1882 I carefully examined these condi- 
tions, paying the most minute a^.tention to the two sides of 
Troms Iriand, 11*3 km. in length, whence I extended my 
researches along the sounds on both sides of this island, viz. 
southwavfts to the tracU about the mouth of the Balsfjord, about 
II km. In leofth. But while the travelled blocks will be con- 
fined Inwards to certain levels, no such demarcation will be 
fomid doiviiwardB. They are to be found down to the lowest 
Isvel of dm littoral belt. Particularly there will within this belt 
often be fonnd heaps of large blocks ranged in rows almg the 
centnd tide line, i,e, the line marking half tide. On the Ren 
Island, too, some eighteen miles north of Tromso, I found once a 
great inmtber of mnite travelled blocks strewn along the lower 
levels in a line fiom south to north. With the exception of 
parts of Kvmls and Rii^ats Islands, the mountains along 
iw dismet wilt nowhere be found to consist of granite, neither 
'"^1:*****? ^ found strata of granite nature to which these travelled 
rocks mtght be ascribed, f must, of oonrse, admit that a series 


of continuous researches are certainly required before it it pos- 
sible with certainty to fix the place of birth of these bloM. 
With the materials at present at our disposal, hojvever, we may 
arrive at some safe conclosions. 

The mnite field near^t from the sea inland is found far up 
in the Divi Valley, Of other granite strata inland there cannot 
here be a question. 

This granite field is 124 km. from the Troms Island. Nearer 
than the above-described district is, however, the coast with 
extensive strata of melss-mnite, which appears particularly 
prominent over the Kval Island situated just west of the Troms 
Island. From either of these the travelled blocks must have 
their origin. 

If, now, the Divi Valley is accepted as their place of origin, 
the transport has been effected from the inland coastwards. If, 
on the other hand, the Kval Island is designated as their place 
of production, the transport must have taken place in opposite 
directions, viz. from the coast landwards* 

If we now examine the ]ietrographical composition of the 
travelled blocks; a great many will be found to be formed of 
varieties whic 1 belong to the gneiss-granite of the coast. But 
there may, on the other hand, be found many blocks among 
them which se^m petrographically to be less related to the gneiss- 
granite, but to resemble typical inland granite far more. 

At first sight, therefore, one would conclude that the travelled 
blocks might have been brought by both named roads. In this 
res]3ect I must, however, point out that the gneiss-granite of the 
coast may pctrographically vary considerably, and that it may 
be interspersed by or run into pranite of purer character. In 
spite even of the greatly varying petrographical forms under 
which the travelled granite blocks may appear in the neighbour- 
hood of Tromso, I do not therein see any reason for denying 
that the travelled blocks may in general have their origin from 
the gneiss-granite. There are, however, several circumstances 
which tend to refute the theory of the blocks having been moved 
thither fiom the granite fields in the Divi Valley. If the blocks 
were thus carried down to to the Troms Island and adjacent 
sounds, it mu -it have been effected in either of the following 
ways *. — 

1. Either from the upper part of the Maals River across the 
mountain ridges down to the bottom of the Balsfjird, and thence 
outwards to the Troms Island. 

2. Or along the bed of the Maals River to the bottom of 
Malangeii, and thence further through the sounds which here run 
in an easterly direction towards the Troms Island, between the 
mainland and the southern side of the Kval Island. 

And here 1 must point out that the granite stratum in the 
Divi Valley appears with its western edge at a height of about 
188 m. above the sea. 'i'he Divi River runs, however, into 
the Maals River at an elevation of about 78 m. above the 
sea, while the bottom of the Balsfjord is separated from the 
Maals Valley and thus also from the Divi Valley by a higher 
mountain ridge in which the deepest inseclions, te iding towards 
the Balsfj->rd, lie at an elevation of about 160 m., i.r, about 
78 m. higher than the conflux between the Divi and the Maals 
Rivers. If, therefore, the blocks from the Divi Valley travelled 
j down t > the bottom of the Balsfjord, they must have done so 
I over passes which lay 78 m. higher than the conflux between 
I the two rivers ! Although it might be most natural to assume 
I that the ice-streams of the Divi Valley followed the bed of the 
Maals River, the suggestion that an arm from the same might 
have mov^ over the higher ridges down to the bottom of the 
Balsfjord is certainly one which cannot be ignored. But, if this 
wa^ the case, the granite blocks which had been carried from 
the Divi Valley in this way ought to be found at the bottom 
of the Balsfjo^ at a higher devation than 30 m. above the 
sea Whether travelled granite blocks w'ill be found at the 
bottom of this Qord is a question which cannot be answered, as 
but little attention has yet been paid to the same. I am, how- 
ever, of the opinion, from my own investigations, that ttey are 
totally absent in this place. 

If granite blocks were, on the other hand, carried down into 
the Balsfjord by this road, they must, judging by the height to 
which they are found near Tromso, have been carried from this 
^aee further hy drift ice. The beginning of Ae transport 
belongs thus to a period when the real Glacial age was closed, 
and the conttnuous ice-layer broken up. In thi; case it might 
be assMcd that the travelled blocks should ^ found in larger 
nuttUp aloiffi the sides of the BalsQord, and deereamug 
I in Mmbert from the bottom of the fjord outwards to 
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IVomsd. On this point, to3, we are without cooehisivo proofs, 
lint tile ezaminatioiis have^ as already stated, been extended 
towards to the mouth of the BalsQord and its environs, mid the 
results of these disprove such an assumption* Granite blocks 
are thus to be found about the mouth of the Balsfjord, but in 
far lesser numbers than over the Troms Island. It is just on 
the southern part of this island that travelled blocks are found 
in larg^ numbers in the whole district ; while the circumstance 
tliat neither blocks nor figments of Sau^surite gabbro, vtiiich, 
as pointed out, are found in enormous quantities in the neigh- 
bourhood of the Bal.^rd, can be discovered among the tra- 
velled blocks on the Troms Island, further corroborates my 
belief that no transport of blocks from the Balsfiord outwards 
to the sea has taken place. In fact, I am fully convinced 
that the block-tran;port nas taken place J^m the coast inwards > 

There is thus every reason to believe that the travelled granite 
blocks have not been carried out to the Troms Island through 
the BalsQord. In fact, there seems more probability that the 
transport was effected through the Mails River. But, if this 
was so, travelled granite blocks would have been found on the 
slopes of the Mafang, and here too in decreasing numbers from 
the inland towards the outer islands^ which appears, however, 
not to be the case. 1 have therefore come to the conclusion that the 
birthplace of the travelled granite blocks in the vicinity of Tromsci 
must be referred to the gneiss-granite stratum of the coast, and 
thus again chiefly to that part of the same which appears at the 
Kval and Ringvats Islands west of Tromso. This assumption 
is supported too by the circumstance that a great number or the 
travelled blocks, judging by the petrographic composition of the 
mountains in que-^tim, undoubt^ly belong to the gneiss-granite 
of the coast, and that there is nothing to disprove the theory 
that even the blocks which petrographically seem to differ in 
composition also belong to the same stratum in co.npositioi. 

The highest elevation in which the travelled blocKs are found 
in the neuhbourho jd of Tromso indicates that the transport of 
the same has taken place after the close of the Glacial [leriod, 
i.e. in an age when the continuous layer of the Ice age had 
liroken up into more or less separated glaciers. Under these 
circumstances the transport of the bl.)cks from the Kval Island 
inwards to the Troms Island must have been effected by floating ice. 
The highest line of elevation in which the blocks along the 
sounds are deposited indicates^ therefore^ the height of the sea at 
the commencement of the block'transpovt. And as the blocks 
are often found in greatest number some vliat below thU line, 1 
have come to the conclusion th%t block'transpovt has progressed 
more rapidly as this period advanced, 1 may, however, add 
that the whole^cpoch of the block-transjxirt has probably been 
n short one. 

The local c mditions of Kval Island seem also to have greatly 
f.ivoured even the most extensive block- transport at aneany age. 
'1 he continuous layer of ice of the Glacial period has thus, as 
demonstrated above, been broken up thus early, that the ice 
remained only in local glaciers of great extent. So early must 
the block- transport have taken place also in an easterly direction, 
both through open channels of the Balsfjord and the Kval Sound, 
and unim^ded by the ice-streams moving down from the main- 
land. When, however, this, as appears fr om the blocks in the 
neighbourhood of Tromso cannot have been the case, at all 
events to a limited extent alone, there is herein an obvious proof 
that special conditions which favoured the current carrying the 
blocks to the sh ire did not exist before the epoch which corre- 
sponds with the highest level in which the blocks are found. 

If the blocks were, as I believe is demonstrated beyond doubt, 
transported to their places by fl lating ice, the flow of the curre t$ 
must have greatly influenced the direction of the block-transport. 
At a period, therefore, which is determined by the transport 
commencing eastwards, special conliti ms must have existed 
which hive caused a stronger flow of the current from the outer 
c >ast inwards. There are, in fact, several circumstances which 
t>eem to pnnt in this direction. There is in particular that of 
the^ Gulf Stream. It is thus evident that the Gulf Stream, 
which during the Glacial age was diverted from the coast of 
North Norway, has, in a comparatively recent era, curved 
t >ward j the coast to a considerable extent. 

As ia generally known, a complete Arctic Sea fauna existed 
along cout of Norway in the early part of the Quatemaiy 
age ; but by d^rees this has been more and more mixed with 
mthom spedes, an encroachment which continued without 
interraption to the present time, and is, I believe, still in full 
opeiatioB. ' Some p^ectly pure species of the Arctic fuina may 


j still be met with in some of the deepest fjords of Norway, but 
even these remains are m )st probably in retrogresaion. ^ This 
constant retrogression of the original Arctic Sea fauna on the 
t coast, and the encroachment of a more southern, must naturally 
’ be dependent on currents of warm water coming from the south, 

I and as long as the Arctic fauna alone supervened, these warm 
i currents must have been entirely ab.«nt from the coast line 
referred to i:i this paper. From the moment access was made 
forthesam?, the southern fauns began to manifest itself. In 
the block-transport here described, which began at a period 
when the surface of the sea lay, in relation to the fundamental 
rock, about 30 m. higher than at present, 1 believe we may find 
a more exact determination of tue time when this curve in fhe 
current took place. 

There i *, besides this circumstance, another of equally 
importance which points in the same direction. It is a fact, 
thus, that fragments of pumice-stone are constantly washed 
ashore on the coasts of North Norway, and even on those of 
the Polar lands as far as the Gulf Stream reaches, but pumice- 
stone is not found at any elevation in Northern Norway, butotdy 
at the lowest by the shore. In fact, the highest line ol mg which 
pumice-stone is found here enneUes steariy exactly with that of 
the travelled granite bloiks in the neighbourhood of Tromsb* In 
no case does it exceed the same. Karl Pettbrssn 

Tromso Museum, Finuiarken, Norway 


A NEW FORM OF SPRING FOR ELECTRIC 
AND OTHER MEASURING INSTRUMENTS^ 

I N steam- and gas-engine indicators the pressure of the fluid on 
a piston produces a slight shortening of a spiral spring which 
is magnified oy a lever, and so the pressure of the steam or gas 
is recorded. In what are usually known as spring balances 
there is also occasionally a magnification of the elongation of a 
spiral spring effected by the use of a rack and pinion. Such 
magnifying arrangements, however, not only introduce inaccu* 
racy byithe bad fitting of hinges or of teeth, an inaccuracy which 



Fig. X. Fig. 1. 


is aggravated by wear, but they increase the cost of measuriiig- 
instruments and their liability to get out of order, . , , 

And, as an example of the difficulty of using the whett tad 
pinion for the magnification of an angular motion prodiu^ by a 
small force, the authors mentioned the fact that alfitoU|^ tiicy 
used this jplan for a year or more in their electric 

* Abstract of« papsr read before tha Royal SoCioty Iqr Pfifii. W. E 
Ayrton, F.R.S., and John Perry, M.E. 
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ix^nunents, and althoni^ the wheda and 
p^ons were made by %good watchmaker^ 
still the friction involved in such a plan 
has induced them to abandon it in favour 
of the new arrangement which is the sub^ 
ject of their present communication. 

The telescopic method employed by 
Wel^r, and the spot of light meth<^ due 
to Sir W. Thomson, for magnifying the 
effect of an angular motion are, of course, 
unequalled for stationary measuring-instru- 
ments, but for instruments which must be 
carried about and used quickly without 
the necessity of adjustment, these most 
ingenious reflecting methods are quite 
unsuitable. 

With an ordinary cylindric spring, 
haying a small angle between the oscu- 
lating plane and a plane perpendicular to 
the axis, as is the case with all spiral 
sprinp such as are in practical use, it is 
well known that but very little rotation is 
produced between its ends by the appli- 
cation of an axial force. Consequently 
with such springs it is only possible to 
obtain magnification by the employment 
of a system of levers, or of a rack and 

} )inion. It occurred to the authors, there- 
bre, to consider whether it would not be 
possible to make a spiral spring of such a 
nature that for a comparatively small axial 
motion of its ends there should be con- 
siderable rotation of one end relatively to 
the other, and by the emplo3rment of whi^ 
all levers, racks, and pinions could be dis- 
pensed with, so that no error could be 
introduced hy wear and tear, or bv want 
of fitting of joints, and further so that the 
temperature correction should be merely 
one affecting the rigidity of the materiu 
used as a spring, and not a correction such 
as had to be applied in consequence of 
the contractions and expansions of the 
various parts of an ordinary magnifying 
apparatus. 

The theory of the strength and stiff- 
ness of the ordinary ^lindric spiral spring 
of small an^e was given for the first time 
in 1848 by Prof. James Thomson, andt he 
authors follow his method in investigat- 
ing the laws governing the behaviour of 
spiral springs generally. They find that 
if the centres of all cross-sections of the 
wire, or strip, forming the spring lie on 
a right circular cylinder of radius r; if 
the spiral have everywhere an inclination 
a to the plane perpendicular to the axis of 
the cylinder, and if a force F act at one end 
of the spring along the axis, the other end 
of the spring being fixed ; if B is the 
flexural rigidity of the wire in the oscu- 
lating plane, and if A is the torsional 
rigidity about the spiral line at any place ; 
if the angular motion, in a horizontal 
plane, of the free end of the spring rela- 
tively to the fixed end be called and if 
the axial increase of length be called d, 
and the whole length of the spring along 
the spiral /, then — 

♦ -/Fi-sinocoso^i-l^ . . (t), 

and 

+ . , (a). 

Assuming for the general investigation 
that the cross-section of thewireiseffiiptic, 
it is found that the rotation of the free end 
of a spring like Fig. t or Fig. a is greater 
the gmter the inequality in the pmidpal 
diameters of the elliptic section. 
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In Fig. 1 it is found tliat there is an uncoiling on the applica- 
tion of an anal pull. Fig. 2 shows a spring made of the same 
material, but the wire has been passed through rolls so as to 
flatten it in the opposite way, and now a rotation tending to coil 
it up is found to be produced by the application of an axial 
puU. 

The twisting torque to which the springis subjected is Fr cos a, 
and the bendii^ torque to Fr sin a. But the twist must be 
multiplied by sin a, and the bend by cos 
a when we project these motions on a hori< 
zontal plane. So far dien as the total 
rotation in a horizontal plane of the free 
end of the spring relatively to the fixed 
end is concerned, it may be regarded as 
being produced by equal twisting and bend- 
ing torques, each of them ec^ual to F r sin 
a cos a ; and the total rotation of the free 
end of the spring relatively to the fixed 
end, which is the special feature of the 
springs considered, is proportional to the 
difference between the two angular rota- 
tions produced in the wire by these equal 
bending and twisting torques. The twist 
alone would cause an increase in the num- 
ber of coils, that is, a rotation in the direc- 
tion of coiling which is the positive 
direction, while the bending, or rather the 
unbending, alone would cause a negative 
rotation, or one tending to uncoH the 
spring. When both occur together in the 
actual spiral spring subjected to an axial 
force, the total rotation is positive or nega- 
tive, according as the angular twist or the 
angtilar bend is the greater. Hence the 
Ilexura and torsional rigidities of the wire 
alone determine whether the rotation is 
positive or negative. 

It is well known, for example, that, 
when a wire of circular section is sul>jected 
to ^ual twisting and bending torques, the 
twist is greater than the bending for almost 
all substances, that is, substances in which 
the ratio of the modulus of rigidity to 
Young’s modulus is between one-third and 
onc-half. Hence we may expect that in 
a spring made of round wire, and will) 
the spires making an angle of 45" with a 
plane perpendicular to tlie axis, the total 
rotation will be positive for an axial force 
applied so as to lengthen the spring. 

And experiment show» that tills is the 
case. 

If the wire be flattened and bent so 
that the flat side of the strip touches the 
cylinder on which the wire is coiled, as 
shown in Fig. i, then the arrangement 
is such that the bending is greater than 
the twist. Hence an axial force applied 
so as to lengthen this spring causes a 
negative rotation, w'hereas if the strip be 
coued as in Fig. 2, so that the edge of 
the strip lies against the cylinder on which 
it is coiled, an axial force similarly applied 
will now cause a positive rotation. It is 
almost certain that for any strip of material 
the positive value of ^ obtained vrith the 
latter form of spring is likely to be greater 
than the corresponding negative value 
with the former kind, but the difficulty 
of manufficturing the second form of 
spr^ compelled t^ authors to confine 
their attention to the former type. 

Having constructed some very delicate springs of the first kind, 
one of the first difficulties which the authors met with arose from 
the liability of snch springs to acquire a permanent set, so that it 
beeme necessary to determine the dimensions of the spring which 
would give the largest amount of rotation with the minimum 
mount of stress in the material. Having made their calcula- 
te of the greatest amount of stress, the general conclusions 
arrived at are, that in order, with given axial force, to obtain a 


large amount of turning of the free end of the spring, combined 
wim small maximum total stress in the material, and not too 
much axial motion of the free end of the spring, the strip of 
elliptic section should be as long and as thin as possible, i^ould 
be wound in a spiral such that the osculating plane imdces an 
angle of 40** to 45* with a plane petpendicuUr to the aads of the 
spiral, and so that the smaller diameter of the dliptk section is 
at right angles to the axis of the spiral. 



Fig. 5. Fig. 6. 

In the springs employed by the authors in measuring-instm- 
ments the edges of the strip nearly touch one another ^ con- 
secutive coils, so that the strip forms almost a oondnuods 
cylindric surface, the angle of the spiral being 45®, the crom- 
section of the strip being rectangular, and they find the 
ing laws 

. ^/F/ I I \ 
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where f is the greatest stress in the material, b the thickness of 
the strip, N the modulus of rigidity, and £ Young’s modulus for 
the material. 

The authors now show how their springs may be used to 
determine directly the ratio of the modulus of ximdity of a 
material to its Young’s modulus, and they conclude their paper 
describing some practical applications of their springs which 
th^ have already made in measuring-instruments. Thus by 
the enjoyment of springs such as those described, they have 
succeeded in making ammeters and voltmeters^ or instruments for 
measuring respectively electric currents and differences of poten- 
tial, m which the pointer moves over in some cases as much as 
270* of the scale mstead of only 50*, which is all that can be 
obtaii^d with ordin^y galvanometers. One form of the instru- 
ment is shown in Fig, 3, where A A is a thin, hollow tube of 
charcoal iron attached at its lower end to a brass piece Ci guided 
at the bottom in the way shown. To G is attached the lower 
end of a spring made in the way described, of silver or hard 
phosphor-bronze, the upper end of which is attached rigidly by 
a thin rod to the glass top of the instrument, which itself is 
fastened rigidly to the framework of the instrument. The rod 
attached to the glass, and to which the upper end of the spring 
is attached, also serves as a i^uide to the top of the iron tube. 
In the space F K a solenoid wire or stri]) is wound, its ends being 
attached to the terminals shown. Hence, when a current is 
passed through the wire, the iron tube is sucked into the solenoid, 
and its lower erttt o, to which the spring is attached, receives a 
large rotatory motion, which is communicated directly to the 
|>ointer attached to the toj'jof the iron tube. Parallax in taking 
readings of the pointer is avoided by the horizontal scale being 
on looking-glaHS in the wdl-kiKJwn way. 

By making the iron lube a a very thin, so that it is mag- 
netically saturated for a comparatively weak current, by fixing it 
so that it projects into the solenoid a fixed distance which has 
Insen cpefully determined by cv])eriment, and liy constructing 
the spring in conformity with the conditions worked out in this 
paper, so os to obtain a large rotation with minimum stress, and 
with not too much axial motion of the free end of the simng, 
they have succeeded in obtaining ilefleclions uj) to 270“ directly 
nroportional to the current, and without any permanent set 
being given to the spring. 

To prevent a spring taking a jiermanent set for a large <leflec- 
tion, It is of great importance that the spring after being de- 
livered by the niaker should receive a large degrae of permanent 
set m the direction in which we wish it to be afterwards strained 
in ordinary working. 

I® of the fact that Prof. J. 'riiomson in the Cambridge 
ana Dublin Afath, Jouvn,^ Novemlier 1848, explained the 
importance of initial strains in materials, the reason is not yet 
sulhcxently well underatood why when a round bar has been well 
twisted beyond the limit of jiermanent set in a certain direction 
It has tance^ as much elastic strength to resist torsion in this 
direction as in the opposite direction. Now in the very act of 
manufacturing these springs, that is in the bending of the strip, 
the material acquires strains which arc just opposite in character 
to the initial strains which we wish it to jiossess, for, as already 
if^ the spring be constructed as in Fig. i, an extension 
oRhe ipnng produces a i-otation tending to uncoil it. Hence a 
spri^ mitet not be regarded as ready for use until it receives a 
gog g-yt by means of a weight hung from its end. 

TUsiMruinent is direct reading, the aiijustmcnt for sensibility 
• ^ * itnall sliding coil, the correct position of whicn 

IS determined experimentally by the makers, and in 

wikidi’jMittton the coil is permanently fixed. 

Theory^ of the Solenoid Spring Ammeter or 1 Wt meter , — I f C is the 
current m amperes flowing through the coil, the attractive force 
on the iron core is 

KC* 

I V S C’ 

where S is a constant, which is the greater as the current is 
stn^er for which the iron tube A A, Fig. 3, becomes saturated 
with magnetism. The position of this iron core in the solenoid 
IS so selected that K remains practically constant throughout the 
smul range of downward motion of the core. 

Since the rotation ^ has been produced by an axial force, we 


know from the theory of the spring already given, that this axial 
force is / where p is some constant. Hence 




K 

I + SC’ 


and since S C is great in comparison with unity for such current*^ 
as we wish to measure, we have 


or 


P0 

K “S ‘*' 
C = + 

K V -r 


I 
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j 
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that is, equal divisions of the scale correspond with equal addi 
lions to the strength of the current except close to the zero, an<l 
the authors do not usually graduate these instruments within 5^ 
of the zero. 

Shielded Afeamring’ Instruments , — When it is desired to use 
the instrument close to a dynamo machine or electromotor in 
action, they have adopted a different and somewhat special form 
of construction, which is shown in Fig. 4, by means of which 
the instrument is to a great extent shielded from even powerful 
external magnetic ficlfls. In this instrument the electro- 
magnet consists of a hollow core, part of which, B B, is of char- 
coal iron, anil part, i) k, of brass, or other non-magnetic metal. 
The outside lube, cc, and the plates, x x, top and bottom, 
are also of charcoal iron. The s^^ace F F is filled with insulated 
wire or strip in electric connection with the terminal, so that when 
a current is sent through the instrument an intense mametic field 
is formed between D and K, which are the poles of the electro 
magnet. To the iron tul>e A A, also made of charcoal iron, tlu* 
spiral spring, in this case made of extremely thin hard steel, i‘> 
attached, the other end being attached to the piece F, which is 
fixed relatively to the bobbin. The spindle o g, which is fixed 
to the moving iron core A A, moves freely in bearings H H, so 
that the only movements of which A is capable are one of rota- 
tion and one parallel to the axis of the bobbin. As the iron core 
A projects into the strong magnetic field between D and i;, 
it IS strongly attracted towards k when the current flows, and, 
as bt‘forc‘, causes a large rotation of the pointer p over the 
scale. As a means of var^’ing the power of the instrument 
an adjustable iron piece K is provided, which can be screwed 
nearer to or farther from the core A, and by the use of wliicli 
the sensibility of the instrument can be adjusted so as to make 
the instrument “ direct reading,” thnt is to say, each division of 
the scale can lie made to corresjiond with 1 ampere of current, 
or 1 volt difference of potential, and the employment of a con- 
stant such as I *34 amperes, or volts, per degree, which has 
hitherto been necessary with our measuring-instruments, is now 
avoided. This power of adjustment produced by the use of 
the movable iron piece K, combined with the ease with which 
more or less wire can be wound on to the instrument, which also 
constitutes a second adjustment of sensibility, is of considerable 
importance, since the employment of a constant has not only led 
to error and delay in measurements made in electric-light fac- 
tories, but has caused the breakage of the pointer or the destruc- 
tion of an instrument from a far too powerful current being sent 
through it by an observer (often a man with little experience in 
the eriijdoyment of instruments) having confounded tne constant 
of some other instrument with that of tne one he was using. 

In the firet of these magnifying spring ammeters and voltmeters 
made by the authors, the instrument did not show the direction 
of the current, but they have since added on the base of the in- 
strument a small compass needle (not seen in the accompanying 
illustrations), which jioints out at which of the terminals the 
positive current enters, while the main pointer of the instrument 
shows as before the magnitude of the thing to be measured. 

IVeighing- Machines — Another class of instruments in which 
they have j^ractically employed this spring are weighing- 
machines, and Fig. 5 shows one of the arrangements adopts. 
The scale-pan is prevented from turning by the part A B being 
square and fitting very loosely a square hole in c. This arrange- 
ment introduces practically no friction, and prevents the moment 
of inertia of the scale-pan and load interfering, l:^ means of a 
rotatory motion, with the rapidity with which the pointer comes 
to rest when a load is put mto the pan. The position of the 
pointer p, which revolves when a weight is placed in the scale- 
pan, is read off upon the spiral scale D, which in the specimen 
shown was graduated in pounds. In another of these weighmg- 
machines,_j^own in Fig. 6, the arrangement is the same with 
the ex^ifpin that a c}'lindric scale D is fixed to the end of the 
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Spring and turns with it ; the jwnter p fixed on the frame of the 
instrument points to an indication of the weight on a spiral line 
drawn on the cylinder D. This second arrangement allows of 
i he employment of springs whose ends have a relative motion of 
five or six revolutions. 

The authors also brought before the Royal Society a model 
^bowing a combination of bifilar and spiral spring suspension, 
in whicm great rotation and small axial lengthening or shortening 
;ire produced by an axial force. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Cambridge. —Mr. A. E. Shipley, of Christ’s College, will 
jj;ive a repetition of the Elementary Biology course in the Mor- 
phological Laboratory during the Long Vacation, beginning 
july 7. 

The workshops of Mechanism will be oj^en during the Long 
\'acation. 

The Observatory Syndicate report 2305 observations of R. A. 
and N.P.D. in i853>&^ including 1579 observations of zone-stars 
made on 100 nights. The ob^rvations of standard stars are 
reduced to about the end of 1883. The zone-stars are com- 
pletely reduced to end of 1881, the mean R.A. and N.P.D. to 
end of 1877. 

It app^rs that the new expenditure entered into for professors, 
readers, University lecturers and demonstrators, and for appar- 
atus and buildings, already exceeds the annual receipts from the 
colleges under the^ recent Act. Thus there is little chance at 
1 iresent of the appointment of the numerous readers contemplated 
by the University Commissioners. 

The placing of a new story over the Mineralogical Museum 
ibr a laboratory of Elementary Biology has been sanctioned, 
'rhe recommendations regarding a lecture-room and additions to 
1 he Ph3r8ic4o^cal Laboratory are in abeyance. 

The Botanic Garden Syndicate reports that during the past 
>ear the houses have been improved in many details. The 
1 iromeliacesB are now represented bv fifty species. A new fern 
pit for filmy ferns is well sUwked, The collection of Irises has 
I'cen greatly improved, largely by Prof. Michael Foster’s 
generous oontribution, making it probably the finest in • any 
1 iotanic garden. The liberality of Mr. Barr has contributed a 
\ ery fine eoUection of daffodils, and one of Funkias, not sur- 
jiassed anjrwhere. Numerous plants of scientific interest have 
flowered m the Gardens and been figured. Col. Clarke has 
contributed a set of important Croci j Messrs. Low of Clapton 
u fine set of orchids. 

The local lectures in provincial centres continue to gain 
large audiences, many courses of lectures on i)hysical science 
and biology being given. Great difficulty, liowevcr, is felt in 
establishing sufficiently continuous courses of lectures in suc- 
cessive 3rears, so as to give complete schemes of study. 

The Cavendish and the Chemical Laboratories will .l)e open 
• luring July and August. 

Prof. Macalister will hold a class in Osteology during the Long 
Vacation. The Demonstrator will take a class in Practical 
Histology. 


SCIENTIFIC SERIALS 
Tixi, Journal of Botany for May contains several articles of 
interest to cr3^ogamists ; — Mr. W. B. Grove describes a num- 
ber of fui^, some of them but little known or new ; and the 
I>aper is illustrated by two plates.— Mr. .S. Lc M. Moore has 
l>aid special attention to the small class of endophytic algae, and 
gives some interesting particulars regarding the stru.cture and 
reproduction especially of Chlorochytrium Lemna and Scotino- 
spfuera faradoxa. — Dr. Hance describes, under the name 
PHl^toriSy a new genus of polypodiaceoiis ferns ; and Mr. J. 
G. Baker several new species of ferns in the collection of M. 
Humblot from Madagascar. — Among tlie minor notes evidence 
is given that Cintaurea Jacea^ L., must be regarded as a true 
British species. 

In the number for June the only original article of importance 
is an exhaustive monogtaph by Mr. F. Townsend, of the variable 
Species Euphrasia officinalis. He classifies the various forms 
ei|^t groups, only three of which are found in the British 
islan^.— A large portion of this number is occupied by the 
c^pktioii of the aimual list (continued from the previous mim- 
j s flowering plants published in periodicals in Britain 

during 1883. The length of this list afifords evidence that the 


study of descriptive and systematic botany is not altogether 
neglected in this country. 

Rcndiconti del R, Istituto Lombardo^ May 15. — Biographical 
notice of Giovanni Polli, with a list of his scientific productions, 
by Prof. Gaetano Strambio. — Influence of Virgil on the style of 
Dante, Petrarch,' Metastasio, and Parini, by E. Giulio Carcano. 
— On the present condition of agricultural interests in Europe 
I and North America, by Prof. Gaetano Cantoni. — On surfaces of 
the third order, by Prof. E. Bertini. — Experimental studies on 
the cure and prevention of tuberculosis, by Prof. G. Sormani. 

Journal de Physique^ April. — E. Blavier, study of earth-cur- 
rents. In France these currents generally flow from north-west 
to south-west, and inversely ; hut often their direction changes 
and they go from north to south, norUi-east to south-west, east 
to west, or inversely. It is still impossible to give a general law, 
— E. Mascart, on the reciprocal action of two electrified spheres, 
shows that if the distance between centres is triple the diameter 
the law of Coulomb is correct to 2 per cent, — M. Brilloin, dura- 
tion of swing of a magnetic system with its index.— M. Izam, 
electro-dynamic and electro-magnetic experiments. An astatic 
float based upon that of Ampere is used to demonstrate the law 
of repulsion of consecutive elements of the current. The appa- 
ratus docs not disprove Maxwell’s view, however. — M. Bu^et, 
action of two consecutive portions of one current. 

May. — E. Mercadier, on the laws of transverse vibrations of 
elastic rods. From experiments on rods of steel and iron held 
at two points it appears that the number of vibrations is propor- 
tional to tlie thickness in the direction of the displacement, 
inversely proportional to the square of the length, and inde- 
pendent of the breadth. — T*. Garbe, on Joule’s law. Experi- 
ments made with an incandescent lamp placed in a calorimeter. 
-yM. Marey, analysis of movements of photography. Gives a 
diagram of movements of a man running. — E. Mathieu, figures 
of liquid drops at the moment when they are about to detach 
themselves from a capillary tube fastened to the bottom of a vase. 
— M. Ncyreneuf, on the transmission of .sound. 

Bulletin de VAcadlmie R. de Belgique, April 5. — Investiga- 
tions on the spectra of the comets and on the luminous spectra 
of the hydrocarbonic gases, by Nicolas von Konkoly. — On the 
presence of the Biscay whale (Nordcaper) on the coasts of Nor- 
way in ancient and modern times, by G. A. Guldberg. — On the 
influence of tcmi)erature on the bands of the spectrum, by Ch. 
Fievez. — On the sand-heaps and sandstone boulders scattered 
over the Upj^cr Devonian hills in the Sambre and Meuse dis- 
tricts, by Michel Mourlon. — On the influence of the atmospheric 
conditions on the appearance of certain colours in the scintilla- 
tion of the stars ; application of these observations to the pre- 
diction of changes of weather, by Ch. Montigny. — Spermato- 
genesis in A scans fficgahcephala, by Edouard Van Beneden. — 
On the .advanced state of vegetation in Belgium in the month of 
March, 1884, by G. Dcwalquc. — Remarks on the cause of meta- 
morphism in the rocks of the Recogne district, Luxembui^, by 
Jules Gossclet. — On the existence of a fourth species {Balteno' 
ptera borealis) of the genus Balsenoptera in the North European 
waters, by G. A. Guldberg. 

yourval of the Russian Chemical and Physical Society, vol. 
xvi. fasc. 3. — On the formation of amides of ammoniacal salts, 
by N. Menschutkin. The speed of amidation of the investigated 
acids increases with the increase of tcm|)erature, and the influ- 
ence of temperature could be represented by similar curves for 
the different acids. The velocity of amidation depends also 
on the molecular weight, that of formic acid going on at a 
greater speed than those of acids which have hi^cr molecular 
weights. Even with the aromatic acids the speed of amidation 
depends on the isomeric form of the acid. The results sus to the 
dependency on isomerism and molecular weight are identical with 
tliose arrived at with regard to the compound ethers. — On the 
hydrates of the chloride of cobalt, and on the cause of the 
changes of colour of its dissolution, by A. Potilitzin. — On the 
action of the haloid salts of aluminium on tlie saturated hydro- 
carbons, by G. Gustavson, Organic bodies undergo great 
modifications when they enter into reactions with these salts, 
even when they enter into unstable temporary combinations ; 
they acquire the capacity of entering into several new reactimis, 
and undergo deep modincations even without being heated. The 
experiments might throw a new light on the part played by 
mineral salts in organisms, the component parts of whidi naay be 
thus submitted to chaises that are favourable for life.— On anew 
salt of rhodium, by 'Hi. Wilm.— Note on M. KanonnikofiTs 
memoir on the refracting power of organic substances, by F. 
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— On the pr^aration of animal colours from olbu- 
minolflii by W. Minion. — ^Notes on the pseudosulphocyanogen, 
and oH the dissolution of fibrine, by A. Lidoif. — On the thermal 
phenomena due to magnetism, by P. Bakhmetieff. — On the 
reproduction of curves traced by a point of the axis of a revolv- 
ing body suspended at a point of its axis, by D. BobvlefT The 
author publimes a photolithographed plate showing the different 
curves descrU)ed by a conical pendulum revolving around its 
axis of S3nnmetry, and balancing at the same time about its point 
of suspension. The apparatus having been improved, the curves 
are very symmetrical, and, notwithstanding the influence of the 
decrease of the oscillations, the curves are most like those de- 
duced from the integration of the differential equations. — A pre- 
liminary note on the electrical properties of quartz, by G. 
Woulff. — On the conditions of sensibility of the method of 
Mance, a mathematical inquiry by D. Zolstareff. — On the 
changes produced in the intensity of an induction current by the 
introduction of a branch containing a bobbin, by J. Borgmann. — 
Notes on elementary optics, by P. Ziloff and M. Wolkoff. — 
Note on friction, by M. Kraicwitsch. 


SOCIETIES AXD ACADEMIES 

London 

Royal Society, June 19. — “On the Stnicturcand Develop- 
ment of the Skull in the Mammalia. Part II. Edentata.” By 
W. K. Parker, F.R.S. 

My former paper on the structure and development of the 
mammalian skull was published in ^^Philosophical Transas 
lions in 1874 ; it was on that f»f the Pig. 

Since then, whilst gathering fresh and fresh mammalian mate- 
rials, the greater part of my actual work has been on the skull 
of the other classes. 

1 have come to the conclusion that the Edentata are nearer of 
kin to the Monotremata than to the Maraupialia, and that if they 
did, as indeed they must have done, pas< through a Metatherian, 
or Marsupial stage, they did not utilise it, hut ran through it in 
an abbreviated pre-natal stage. 

Of course the remarkable modification of their jaws, due to 
abortion, and in some cases complete suppression, of their 
teeth, is that which makes these forms so abnormal to the mor- 
pholomst as well as to the zoologist. 

As It happens, the most primitive form of Mammalia existing, 
the Prototheria {Ornithornynchus and Echidtia)^ are also ab- 
normal on the same account, and thus the best standard existing 
by which to measure the height of the platform on which we 
find the Edentata is not itself normal, or straight, or perfect. 

Now none of the Metatheria or Marsupials have suffered from 
this kind of degenerative specialisation ; they therefore come in 
well as standards of measurement and comparison for the In- 
sectivora next above them, but of little use here among the 
Edentata. 

Prof. Flower, after working out the general anatomy of this 
group {Proe, Zool. Soc. 1882, pp. 358-367), has come to the 
concittsion that the Edentata of tne Old World have little to do 
with those of the New. 

That sounds like a hard saying to one not familiar with the 
structure of the group ; it did to me, no long time ago, although 
what I had done at the group, long ago, went to prove the same 
thing ; now, however, I am quite satisfied of the truth of my 
friend’s deductions. 

The Neotropical Edentata hold together much more than 
might have been expected ; the Armadillos are the most isolated, 
but much as the Aard-Vark of the Cape looks like an archaic 
Armadillo without armour, he is not more than a very distant 
relative of the modem armed Armadillos. 

Indeed, the curious coincidences that I have found between the 
structure of the Aard-Vark and that of a large Insectivore from a 
contiguous region, namely, the Phyncocyon from Zanzibar, lead 
me to susp^ that the Anteater is an ofishoot from the same 
stock, ana is, indeed, the only Edentate that can be looked upon 
08 probably arising o^nally from a Metatherian or Marsupial 
stock, like the Insectivora. 

The other Palseotropical Edentata — ^the Pangolins — are per- 
liaps 8^ more isolated than the Aard-Vark, but they have not 
come M near extinction, and are found in more than one con- 
tinent of the Old World. 

If the term PepHHan mmht be applied to character seen in any 
Placental Mammal, it might to what I And in this. This ma- 
ture has most remarkable correspondences with the Reptilian 




group. Of course, the scaly covering is mimetic of the Lizard’s 
scales, and is in reality made up of cemented hairs ; that nmv 
pass ; but not the structure of the sternum in some apedes, with 
Its long “xiphisternal horns,” as in the SteUiomdaSi nor the 
cartilamnous abdominal ribs, as in the Chameleons and some 
other kinds. (See my memoir on the “ Shoulder-girdle and 
Sternum,” Ray. Soc., 1868, plate 22, fig. 13). 

But the curious ornithic nasal bones, deeply cleft in e 

imperfect desmogimthism of the palate, the feeble and segmented 
state of the anterior sphenoid, and the open pituitary space of 
the embryonic cartilaginous skull, all these thmgs suggest that 
the Pangolins, whatever degenerative specialisation they may 
have undergone, never did rise to any height as Mammals. 

Indeed, to me their pre-natai development — the Eutherian 
placentation — seems to be their best tiUe^ to be ranked even 
amongst the low forms of the high Mammalia. 

If a complete series of fossil types could be found, on one hand 
stretching backwards (or downwards) from the Gly^odons, and, 
on the other, from the Megatheroids, then, long before these two 
groups merged into a common Prototherian root-stock, we should 
find their differences f)ne by one d3dng out. 

Embryology would help us here very much if materials could 
he obtained. Even with the scanty treasures that I have been 
able to o]>tain, most remarkable things are shown. 

Of the two Antcaters I have only been able to obtain the 
young (not the embryo) of the smallest and most aberrant type 
— Cycloturus — and of the Sloths only two embryos, and one of 
these considerably advanced, belonging to two genera, namely, 
Cholceptis and Brady pus {Arctopitheem^ Gray). 

But every step backward in the structure of the skull of the 
Sloth brings me nearer and nearer to what I see even in the 
young of the IJttle Anteater, and that it is possible for both of 
these types to have arisen from the same stock is no longer a 
doubtful thing. 

But the skull of developing embryos of the Sloth (of either 
kind) forms a very valuable and easy-working key to what is 
difficult in the skulls of the extinct gigantic Megatheroids. 

If this be the case, if Sloths, extinct or recent, have arisen 
during time from the same stock as the great terrestrial Ant- 
bear, and the little prehensile-tailed Cycloturm^ then there is 
nothing in any other Order to shock the mind or to be a 
stumbling-block in the path of the most timid evolutionist. 

That in the Armadillos the new husbandry, or growth, of 
hair — the correlate of milk glands — should thnve badly on the 
old stony ground of Reptilian horn-covered scales, breaking out 
where it can among the clefts, is not more wonderful than that 
this same new growth of hair in the Pangolin should mat itself 
together and imitate the scales of Reptiles and Fishes. 

Physical Society, June 14. — Dr. Guthrie, president, in the 
chair. — New Member, Mr. Stanley Butler. — Mr. Hoffart read a 
paper on a new apparatus for colour synthesis, which he ex- 
hibited. The colours are obtained by sending ^ through prisms 
the light from a series of platinum wires made incandescent by 
Grove or other cells. Three different rays can be compared or 
superposed at a time by the instrument shown. The ra3rs are 
received into the eye through an adjustable eyepiece ; and various 
ingenious devices arc adopted in the construction of the appara- 
tus. The intensities of the lights are regulated by rheostats mthe 
circuits of the platinum electro-pyres. Lord Rayleigh, Mr. Stanley, 
and Prof, Perry commented on the apparatus, and Dr. Guthne 
thought that it would be useful in studying colour-blindness. 
— Mr. Blaikley read a paper on the velocity of sound in small 
tubes — a continuation of experiments formerly brought before 
the Society by the author. Mr. Blaikley showed experimentally 
how his measurements were made. He found that pipes in 
which the upper proper tones were in harmonic order, or, better 
still, those in which they were far removed from the harmonic 
order, and therefore dissonant, were best for the purpose. He 
had obtained velocities from fine tubes varying from 11*4 to 
88*2 mm, in diameter, the former giving <324*38, and the latter 
330*13 m. per second as the velocity of sound. In free air 
Mr. Blaikley thought the velocity would come out 331 m. per 
second. The differences of velocity for the different pipes were 
very regular. Lord Rayleigh, Dr. Stone, and Dr, Guthrie made 
some observations on the pa^r, Dr. Stone remarking that the 
diameter of a pipe modified the pitch of the same rate, a fact 
noticed in musicsd instruments. In experiments on water-waves 
Dr. Guthrie had found that in rectan^ar tron^ the rate of ‘ 
oscillation was less than in circular oDes.-*Mr. Howard read a 
paper by himself and Mr. Hayward, on the thermal relation* 
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Mp between water and certain salts, such as sulpho^thylate. 
to Curves of results were given and interpreted. 

Royal Meteorological Society, June 18. ^Mr. £. H. 
Soott, F.R.S., president, in the chair. — Dr. Benjamin A. 
Gonl^ Director of the Cordova Observatory, Argentine Re- 
public, was elected an Honoraxv Member. — ^The following 
were read : — The ecminoctiaf mles— do they occur in the 
Ides?, by Mr. R« H. Scott, i^R.S. The period investi- 
gated was the fourteen years 1870-^ and only those storms 
were selected which had attained force 9 of the Beaufort scale 
at more than two stations. The results show that the storms are 
aUbut exclusively confined to the winter half-vear; and also 
how, for a certain interval, the stream of storm depressions sets 
over the Brit^ Isles, and then for a time takes another path, 
leaving this country at rest. In some years there are as many 
as four or five storms in a fortnight, and in others there are 
none, or only one. It is further shown that there is no strongly 
marked nin.icimmn at either equinox. — On the physical signifi- 
cance of concave and convex barographic or thermographic traces, 
by the Hon. R. Abercromby, F.R.Met.Soc. The author shows 
that a falling barogram is convex when the rate of the fall is 
in c r ead ng, concave when decreasing ; and conversely, that a 
rising barogram is convex when the rate is decreasing, concave 
when increasing. As the rate of barometric change is propor- 
tional to the steepness of the gradients which are passing, and 
the wind also depends on the gradients, the author suggests the 
following rules for judging the coming force of a gale from the 
inspection of a barogram : — A convex barogram 1$ always bad 
with a fs^ng barometer, and good with a rising one ; and a 
concave trace is sometimes a good sign with a falling barometer, 
and not always a bad indication with a rising one. The con- 
vexity or concavity of a thermogram is likewise shown to depend 
on the rate of thermal change. A method is given by which the 
distribution of diurnal isothermals over the glcfoe can be deduced 
from the diurnal thermograms in different latitudes, and it is 
shown that the shape of diurnal isotherms on a Mercator chart 
for a limited number of degrees of latitude is similar to the 
shape of the curve of diurnal temperature range, if we turn 
time into longitude, and temperature into latitude, on a suitable 
scale. — MariSme losses ana casualties for 1883 considered in 
connection with the weather, by Mr, C. Harding, F.R.Mct.Soc. 
— ^The helm wind, by the Rev. J. Brunskill, F, R.Met. Soc. This 
is an account of a wind peculiar to the Crossfell Range ; and its 
presence is indicated by a belt of clouds, denominated the ** helm 
•barr,” which settles like a helmet over the top of the mountain. — 
Climate of the Delta of Egypt in 1798 to 1802 during the 
French and British campaigns, by Surgeon-Major W. T. Black, 
F.R.Met.Soc. The author has collected and discussed the 
meteorologicsd observations made in Egypt during the French 
and British campaigns at the beginning of the present century. 

Geological Society, May 28. — Prof. T. G. Bonney, D.Sc., 
F.R.S., president, in the chair. — ^John George Goodchild, 
Alexander Johnstone, and John Taylor were elected Fellows, and 
Prof. G. h^eneghini, of Pisa, a Foreign Member of the Society. 
— The following communications were read : — The Archaean 
and Lower Palaeozoic rocks of Anglesey, by Dr. C. Callaway, 
F.G.S., with an appendix on some rock-specimens, by Prof. 
T. G. Bonney, F.R.S. The object of the author was to furnish 
additional proof of the Archaean age of the altered rocks of the 
isUmd. He held that the Pebidian mass on the north was fringed 
by Palaeozoic conglomerates containing, amongst other materials, 
large rounded masses of limestone, derived from the calcareous 
senes on the north coast, these conglomerates being probably 
a repetition by reflcxed folding of those which lie at the base of 
the Palaeozoic series. In like manner conglomerates which 
margined the western (Holyhead) schistose area contained 
angular pieces of altered slate undistinguishable from some of 
the Pebidian rocks of the north-west. These conglomerates 
dipped to the east, forming the western side of a synclme. Near 
Llanfihangel were sections which showed not only the Archaean 
age of the gneissic and slaty (Pebidian) groups, but also the 
higher antiquity of the former. These conclusions were derived 
ffom the occurrence of granitoid pebbles in the slaty series, and 
from the presence of masses of the slate, as well as gneissic 
fragments, in the basement Palaeozoic conglomerates. The 
author was at present unable to accept the Cambrian age of the 
L^er Palaeozoic rocks, and considered that the fossils he 
e™Mted tended to confinn the views of the Survey on the cor- 
of those strata. The paper concluded with a sketch of 
the physical geography as it probably existed in Ordovician 


times. An appendix furnished by Prof. Bonney tended, by micro- 
scopic evidence, to confirm the proof furnish^ by the paper.—* 
On the new raxlw^-cutting at Guildford, by Lieut. -CoL H. H. 
Gbdwin-Austen, F.R.S., and W. Whitaker, F.G.S. In this 
paper the authors described a section exposed in a new railway- 
cutting just north of Guildford station. The beds exposed are 
ch^k and Eocene strata at the base, with overlying Pleistocene 
or drift-beds. The Eocene beds appear at each end of the cut- 
ting, the London Clay restii^ uixin Woolwich and Reading 
l^s as described in 1850 by Prof. Prestwich ; and the interest 
of the section is due in part to this exposure of the Woolwich 
and Reading beds, which are rar^ ^n in this neighbourhood, 
and in part to the thick mass of Pleistocene clays and gravels 
overlying die lower Tertiary deposits. The authors pointed out 
that the most interesting questions connected with these high- 
level gravels and sands of the ancient Wey are as follows X. 
What was their relation to the topography of the country in the 
past ? 2. What relation do they Dear to the outlines of the 
country at the present day? 3. What is their age? They 
showed that when the gravels and sands were deposited the 
main drainage of the country was the same as it now is, though 
the river was sixty feet above its present level. The sands wuh 
mammalian bones were probably an accumulation in a re-enter- 
ing bend of the river, similar to one now existing a little further 
north. The river appears at first to have been more rapid, when 
the lower ironstone gravels were deposited ; then slower, when 
the sands accumulated. Some change of levels ensued, and a 
considerable portion of the deposits was removed before the 
upper strata of loam and flints were formed. It is probable that 
the gorge of the Wey was no longer an outlet to the north whilst 
these beds were being deposited. In general the loam and flint 
beds are horizonttd, whilst in some localities they are displaced 
in a manner remarkably like what is seen in the Glacial deposits 
of Alpine valleys. They contain land shells in places. The 
land surface indicated by the lower gravels and sands at Guild- 
ford is of older date than that described by Mr. R. A. C. 
Godwin- Austen in the country to the southward, and especially 
in the valley of the Tillingboume. The deposits near Guildford 
belonging to the two epo^s were noticed in some detul. Both 
are pre-(7lacial, and have been formed when the climate was 
temperate. The overlying Glacial deposits formed of cbalk- 
dctritus, flints, and loam are attributed to the action of land ice, 
and the probable effects of a low temperature are described and 
illustrated W those observed on the plateaus around Chang 
Cheumo in Tibet. — On the fructification of Zeiileria {Sphtno- 
pteris) delicatulot Stemb., sp., with remarks on Ursatopteris 
{Sphenopteris) teneUa^ Brongn., sp., and Hymenophyllites 
pteris) quadridactylites^ Gutb., sp,, by R. Kidston, F.G.S. — On 
the recent encroachment of the sea at Westward Ho I, North 
Devon, by Herbert Green Spearing. Communicated by Prof. 
Prestwich, F.R.S. — On further discoveries of footprints of Ver- 
tebrate animals in the Lower New Red of Penrith, by George 
Varty Smith, F.G.S. 

Paris 

Academy of Sciences, June 16. — M. Holland, president, in 
the chair.— Obituary notices of M. Bouisson, by M. Larrey ; of 
M. Girardin, by M. Peligot ; and of Mr. MacConnick, by M. 
Peligot. — Note accompanying the presentation of the second 
edition of his ** Elementary Treatise of the Celestial Mechanism,” 
by M. H. Resal. — ^Note on a communication from Dr. Tholozan 
regarding a meteorite reported to have fallen in February 1880, 
at Veramin, in the district of Zerind, sixty miles west of 
I'ehcran, Persia, by M, Daubr<Je. An analysis of the fragments 
submitted to the author revealed the presence of bronzite, 
peshamite, peridote, nickel, and granulated iron, thus showing 
the same constitution as that of the remarkable meteorites of 
Logrofio (1842), Estherville (1879), Hainholtz (1856), and 
Newton County, Arkansas (i860).— Graphic methods applied to 
the art of engineering : historic asMct of the question and claim of 
priority of invention of certain appliances for transporting large and 
Dulky masses, by M. L. Lalanne. — Identification of the recently- 
explored Wed Margelil and Lake Kelbiah, Tunis, with the ancient 
River Triton and Triton Gulf, by M. Rouire. Lake Kelbiah, 
which still communicates intermittently with the sea between 
Carthage and Hammamet (Hadniroetum), appears 
largest in North Africa, with a circumference of nearly thirty 
miles at low water and a length of twelve milM. It is floods 
throughout the year, and was evidently a marine mlet within 
comparatively recent times.— Description of a new apparatus for 
evaporating and distilling, specially suitable for the pneumatic 
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treatment of saccharine juices (two illustrations), by M. P. Cal- 
liburc^s. — Remarks on the , Polar spots observed on the planet 
Venus at the Meudon Observatory, by M. E. L. Trouvelot. — 
On the irrational roots in equations of the second degree, by M. 
A. £. Pellet. — On the position to be assigned to the mean fibre 
in curved pieces in the theory of resistances, by M. H. Leaut^. 
—•Note on some colloidal compounds derived from hydrate of 
iron, by M. E. Grimaux. — Chemical researches on the nitric 
acid of the nitrates present in vegetable tissues, W MM. A. 
Amaud and L. Pad e.— Description of a new and effective pro- 
cess of soldering aluminium and using aluminium in the solder- 
ing of other metals, by M. Bourbouzc. — Account of a simple 
process for purifying arseniferous zinc, V)y M. L. L’Hote. — Note 
on the nervous system of Hyalhucaa tubicola. Mull., Eunice 
torquata^ Qiiatr., Lumhriconereis impatiensy Clap., and other 
members of the Eunice family, by M. G. Pruvot. — Researches 
on antiseptic substances and the consequences resulting from 
their use in surgical practice, by M. B. Ratimoff. — Remarks 
accompanying the presentation of M. Capellini’s work on “The 
Upper Chalk and Priboma Group in the Northern Apennines,” 
by M. Hubert. 

Bkklin 

Physiological Society, May 16. — Prof. Waldcyer read a 
communication from Mr. Iloggan of I.ondon, on an investiga- 
tion upon the nervc-eridings in the skin of the Pol.ir be.ir. The 
results of this investigation hnvc already l)een published in 
English. The preparations which h.id been sent over by Mr. 
Hoggan were exhiluted in the demonstration-hall of the Institu- 
tion. — Herr Schmey gave a short account of an investigation 
upon the alterations in the sense of touch which supervene in 
the skin after certain treatment. After having by several weeks’ 
practice fixed a determinate const.ant for his “sensation-circles” 
for the territories on his skin which corresponded to a unit 
of sensation), he made experiments ujion himself to determine 
the influence of the fatigue of an extremity upon the sensibility 
of the skin, further, as to the effects of the application of a 
mustard sinapism, of a hyperaimia produced by nitrite of amyl, 
and again of pressure on the nerve supplying the particular 
portion of skin experimented upon. lie found among other 
things that in the first stage of skin irritation by a sinapism the 
fjensibility of the skin was increased, in the second stage it was 
diminished, and that pressure upon the ulnar nerv’e was followed 1 
by a lessened sensibility in the area of its distribution.— 'Prof. 
Kronecker described the experiments made by Dr. Markwald 
to determine acairately the eflccts of Secah comutum and its ' 
various constituents,— the ]ihysiologicaI effects of the following 
preparations in particular, which are known in commerce and 
have been introduced into practical medicine, were the subject 
of investigation ; these were Extract um Sccalis comuti, Ergot in 
from various sources, Krgolinin, and Sclerotinic acid. All the 
j physiological actions, those upon the uterus as well ns those 
upon the regularity of the heart-beat, upon the blood-pres.surc, 
and the hocmostatic effects were investigated, in some cases indi- 
vidually, in others collectively, on dogs .and rabbits. The Ex- 
tractum Secalis comuti first r.aiscd the blood-pressure, which 
afterwards sank to below the nomial, and afterwards gradually 
rose again to the normal height or to a little above it. The 
presumption that a complex preparation caused the mixed action 
was verified in subsequent experiments. For the ergotin pro- 
<luced in different degrees, according to the purity and goodness 
of the preparation, a more or less marked increase of the blood- 
pressure, which was followed by a sinking to the normal level ; 
whereas sclerotinic acid always produced a fall of the blood- 
pressure, followed by a rise to the normal pressure. I'he pulse 
showed slowings after the exhibition of ergotin, interrupted by 
successions of accelerated pulsations, giving rise to the impres- 
sion that ibis drug elicited a periodic stimulation of the vagus. 
This phenomenon did not occur after section of the vagi, and 
WM jMCuliar to this preparation. Satisfactory evidence of the 
ei^tence of haemostatic properties in ergotin could not be ob- 
tained, though these were present in .an eminent degree in 
sclerotinic acid ; the amount of blood that flowed out of a cut 
artery in a unit of time after the exhibition of ergotin actually 
incrouied to an insignifleont extent, whereas it decreased very 
considerably after exhibition of sclerotinic acid. Upon the con- 
traction of the uterus the preparations secale extract, ergotin, 
and sclerotinic acid have alike a decided effect, but ergotinin, 
which occurs in commerce in the form of a solution, was in this 
respect, as well as in the other respects previousl^f investigated, 
sometimes inoperative and at other times uncertain. Rules for 


the therapeutical use of the preparations can easily be deduced 
from the physiological aaions above described, but it is tq be 
remarked that sclcrotibic acid is very painful as a sulx:utaneous 
injection. is not the case with a solution of eigotin. The 

results of the investigations were illustrated by Prof, Kronecker 
by means of numerous diagrams of curves. 

Vienna 

Imperial Academy of Sciences, May 23.— L. Karpelles, 
on gall-mites (Phytoptus, Dug,).— L. Doederlein, contribution$« 
to a knowledge of the Japanese fishes.— R. Wegseheider, on 
isobutyl-naphthalene. — E. Spiegler, on an acetamine of the fat- 
senes of high molecular constitution. 

May 29. — Anniversary Meeting.— The meeting was opened 
in presence of the Crown Prince Rudolf by the Curator of the 
Academy, Archduke Rainer. — The Reports of the past year 
were reacl by the (jeneral Secretary, Prof. Siegel, and the 
Secretary of the Mathematical and Natural Science Class, Prof. 
Stefan.— Obituary Notes were read by the Secretaries on the 
members deceased — Prof. T. W. Gintl (Prague), Sir Edwanl 
Sabine, Jean Baptiste Dumas, Joachim Barrande, Julius Schmidt 
(Athens), Adolphe Wurtz. — The Reports were also read on the 
work done by the Prehistoric Commission and the Central In- 
stitute of Meteorology by Prof. Stefan. It was stated in this 
Report that the meteorological stations increased in number 
during 1883, ten stations being added during this year, and that 
a registering anemometer had been set up on the summit of 
the Obir Mountain (2147 m.), which works regularly,— Prof. 
Emil Weyr of Vienna University gave an address on the geo- 
metry of the ancient Egyptians, dealing with the contents of the 
papyrus, Rhind. 
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CHOLERA AT TOULON 

T he doubt which existed as to whether the outbreak 
in and about Toulon was true cholera or only the 
sporadic type of the disease must be regarded as set at 
rest ; indeed, from the date when the details of the out- 
break first became public, it is probable that those who 
declared the afiection to be only of a local and sporadic 
character were mainly influenced by political motives. 
Dr. Fauvel apparently now stands alone in the determi- 
nation not to admit that the epidemic is the same as that 
which is known as Asiatic in type, and the fact that the 
source of the infection cannot by any chance be attributed 
to England is almost enough of itself to mould the views 1 
of this able physician. The onset of the disease, the | 
sudden outbursts during its subsequent course, its diffusion j 
to other towns and places, and notably to Marseilles, and 
the fatality attending it, all prove that we have not to do 
with the disease which in this country goes by the name 
of English cholera, and which when occurring in hotter 
climates and under favouring conditions of filth is known 
as sporadic, but with true cholera, such as was imported 
into the south of France and into England from 
Alexandria in 1865 and 1866. 

Of the future course of the epidemic it is at this stage 
almost impossible to speak with any authority, but it is 
very certain that occasional lulls in the number of attacks 
— occurrences which are immediately reported as indi- 
cating a subsidence in the outbreak — cannot be regarded 
as having much significance in this respect ; for it is one 
of the essential characteristics of cholera, especially in the 
early stage of an epidemic, to exhibit periodic fluctuations 
both in the number and in the intensity of attacks. So, 
also, the hold which cholera acquires in any town or 
district is largely dependent on the sanitary circum- 
stances of the locality, and it is well known that in Toulon 
the conditions of filth which so especially favour the 
spread of that disease are exceptional in point of general 
prevalence and intensity. Marseilles stands much higher 
in this respect, but French towns which are regarded as 
ranking among the most advanced in so far as their 
sanitary circumstances are concerned stand but low in 
the sc^e when compared with the healthy towns of 
England. 

Another circumstance has rendered it well-nigh im- 
possible to foretell events, and that is the flight of panic- 
stricken persons to all parts of the country. Instead of 
dealing with the outbreak in its early stage, the French 
authorities made a secret of the matter, and by the time 
that the Government which takes precedence of all others 
in extolling the virtues of cordons sanitaires were prepared 
to act, they found that their secret had oozed out, and 
that thousands had fled beyond all cordons ; and so once 
again the fear of restrictive measures such as quarantine 
and its allied practices has defeated the very objects 
which the advocates of that system so unhesitatingly 
claim for them. 

Bringing the lesson of the epidemic home to ourselves, 
it must be admitted that, with the constant communica- 
VbL, XXX.— No. 766 


'tion which exists between the various French and English 
ports, we are not free from the risk of having cholera im- 
ported. To prevent importation by imposing a lengthened 
quarantine on the almost numb^less vessels arriving in 
England from the various French ports would be an im- 
possibility ; and our Government, fortified by the decision 
of the last European Conference held at Vienna, will un- 
questionably trust, as heretofore, to a combined system of 
inspection and isolation. For this purpose all the Orders 
and Regulations which were re-issued during the preva- 
lence of cholera in Egypt last autumn remain in force, as 
also does the special provision that persons removed to 
the hospitals of the Metropolitan Asylums Board are not 
to be regarded as having become pauperised in conse- 
quence of such removal. At our various ports vessels 
arriving from infected places will be inspected, first by 
the Customs Officers, and then by the Sanitary Officers 
of the ports ; all cases of cholera or choleraic diarrhcea 
will be at once removed to such hospitals as have been 
provided for the purpose ; any doubtful cases will be de- 
tained to undergo a short supervision ; the healthy will 
be allowed to land ; and no detention of the ship or of 
persons on board will exceed forty-eight hours, a period 
regarded as ample in view of the short period of incuba- 
tion in the case of cholera. 

Last year, when the question of the importation of cholera 
from Egypt was so urgent, the Local Government Board 
issued a special Memorandum to port, urban, and rural 
sanitary authorities, urging them to observe the utmost 
cleanliness in relation to all sources whence any pollution 
of water drunk or of air breathed could possibly emanate, 
and a vast amount of valuable sanitary work was carried 
out with the object of preserving water-sources from con- 
tamination, of excluding sewer and drain air from dwell- 
ings, and procuring the rapid and regular removal of all 
sources of nuisance and offensiveness from premises. 
We shall this year profit from so much of that work as 
was of a permanent character ; but since it is essentially 
on cleanliness of all our surroundings that we must rely, the 
work of 1883 should be continued and renewed this year. 
Such work is never wasted. Even should cholera die out 
in the south of France, and never come nearer to us than 
it has done already, progress in sanitary work will be 
amply remunerative in the prevention of those diseases 
which, in point of origin, so much resemble cholera, and 
it will, in addition, tend to the moral and social improve- 
ment of those who only cling to filthy surroundings 
because the means of cleanliness have never been pro- 
vided for them. 

We are glad to learn that Dr. Koch, the chief of the 
recent German Cholera Commission to Egypt and India, 
has left Berlin for Toulon. His journey is undertaken 
partly at the wish of the French Government, who are 
anxious to know more of the methods of investigating and 
suppressing cholera which that gentleman has pursued 
with such signal success. Dr. Koch is going to France 
alone, although he had full permission to take with him 
any of his recent colleagues in Egypt and India. 
Moreover, the German Imperial Cholera Commission 
has concluded its deliberations. The result has now 
been submitted to the Government, and will be imme- 
diately published. The Commission holds that the sani- 
tary condition of Germany in general is not favourable 
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te the outbrea'c of the epidemic. Further to lessen 
tfcc danger, every separate household is to be requested 
immediately to carry out scrupulously the precautions 
and orders in reference to disinfection which are to be 
issued by the Government. 


THE EARTH AS A GLOBE 
Dir Erde ah Weltkorper^ ihre Atmospkare und Hydro- 
sphdre^ Astronomische Geographies Meteorologie und 
Oceanographic, Von Dr. Julius Hann. Pp. 209. 
(Prag ; F. Tempsky ; Berlin ; G. Freytag. 1884.) 

I T sometimes happens that the leading words in the 
title of a book give a very inadequate impression of 
its contents. Such, to an English reader at least, might 
be the case as regards the work before us. We should 
have rather anticipated a discussion of the relation of our 
globe to the surrounding universe, or at any rate its 
position as a member of the great family dependent on 
the same central source of light and warmth. A com- 
patriot of the writer, it is but fair to suppose, would have 
formed a juster anticipation of what the title-page ex- 
presses and the contents explain, that we have here a 
description of the earth as an isolated globe. The first 
section sets before us its form, dimensions, density, 
seasons, magnetism in its several aspects, and auroral 
illumination. The following one discusses the various 
conditions of our atmosphere with regard to temperature, 
pressure, humidity, rainfall, winds, cyclones, and all that 
English people express by the brief and usually not com- 
plimentary phrase, *^the weather.” The third section 
relates to the ^‘hydrosphere,” or fluid envelope, com- 
prising its extent, colour, saltness, temperature, currents, 
wares, and tides. This programme is carried out not 
only with a great deal of industry', and care, and judg- 
ment, but with a clearness and facility of expression which 
are not always remarkable in scientific treatises. Wc arc 
very favourably impressed by it as a whole, and look upon 
it as a very valuable addition to the branch of science 
which it undertakes to elucidate. At the same time there 
are a few respects in which improvement might be desir- 
able. We should have preferred, for instance, some ex- 
planation of the comparative imperfection of the longitude- 
measures obtained from Jupiter's satellites, as well as 
from lunar distances ; the al^ronautic details might have 
borne expansion with advantage ; and we arc a little dis- 
appointed in the very scanty notice of atmospheric elec- 
tricity. Of this it may indeed be said that its investigation 
is peculiarly difficult, and that many of its modifications 
hitherto defy explanation ; but it would have been, m'c 
venture to think, a preferable course, especially as so 
much pains have been taken with magnetism, if more 
explicit reference had been made to an influence of so 
ptowerful, yet so occult and mysterious a nature. 

We may add, though we are treading on uncertain 
grtMind, that our author’s descriptions of the English 
climate, or rather of what he considers that it ought to 
be, with regard to dryness or the reverse, are not alto- 
gether in agreement with our own experience. The 
character of our month of February, as expressed in the 
very ancient and still surviving epithet, “ fill-dyke ” (or 
"fill-ditch”), or in an old rhyme of the seventeenth 
century — 


“ Foul weather is no news, bail, rain, and snow 
Are now expected and esteem’d no woe,” — 

does not tally well with our author’s estimate of January 
as the most rainy of months, at least in West England; 
and his description of October as having a full maximum 
of rain in East and a secondary maximum in West 
England matches as little with the traditional remark of 
half a century ago, that eighteen fine days always occur 
in that month. Nor again is the April of West England, 
as he asserts, characterised by dryness, which used to be 
predicated of March, together with, in our grandsires^'; 
remembrance, a degree of heat which caused the unyokin^^ 
of the weary ox during the noontide hours ; so that we 
find in these instances the anticipation or postponement 
of a month. Our ground however is, as we have said, 
somewhat insecure ; and we are obliged to admit that our , 
old-world remembrances are often as far out of keeping 
with our present experience as the theoretical deductions 
of Dr. Hann. The October of late years has certainly 
not maintained its reputation for fineness, and we mi5% 
the regularit}' as well as the intensity of the equinoctial^J 
gales. There is an element of uncertainty and instability 
not only in the daily or monthly condition of the weathef 
but in its annual recurrence, at least as far as our 
climate is concerned ; and it has presumably a mucH^. 
wider extent : a similar remark is not unknovm in- 
Switzerland, and was confirmed as to North Italy by the 
disappointing experience of that most accurate astro-^ 
nomer, Baron Dembowski, who in his latter years had, 
as he informed the writer of these lines, to contend with 
an unwonted amount of unfavourable skies. Such varia* 
lions may possibly be very slowly periodical, and, if so, 
their recurrence might well be the subject of a careful- 
examination. The weather-lore of modern days is un- 
doubtedly far in advance of the imperfect forecasts of a' 
century ago, and the pages before us have done well in,? 
aid of its further progress ; but experience shows that the^ 
science of meteorology requires to be set upon a deeper’ 
and stronger foundation. The neglect of one or more 
imperfectly appreciated factors is probably indicated by 
the uncertainty or inconsistency of the results. One such 
factor may readily be pointed out in electrical agency, 
latent on every side, but awakened from time to time in 
manifestations equally fearful and incomprehensible. How 
to take due account of this all-pervading influence is a 
problem for future generations. 

In closing our brief notice of this valuable work we 
would especially allude to the especial clearness — with 
few exceptions— of the very satisfactory as well as 
numerous diagrams which illustrate it. So far as we have 
obser\'ed, the faults of the book are very few ; the greatest, 
as far as English students are concerned, is one that may 
easily be rectified, and we trust soon will be its appear- 
ance in a foreign tongue. 


PRACTICAL BOTANY 

Das botanische Practicum, Von Dr. Eduard Strasburger. 
(Jena; Gustav Fischer, 1884.) 

T he production of a series of important works in' 
rapid succession has pointed out Prof. Stras- 
aurger as one of the most prominent figures among^ 
^^nists of the present century. It will be readiljr 
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seen from the character of his researches, which deal for 
the most part with questions of minute structure and 
'development, that he combines unusual power of close 
observation with originality of treatment and \\4de know- 
ledge of methods. These qualities, together with a clear 
st>de of exposition, are those most needful for the produc- 
tion of a handbook for the guidance of students in the 
botanical laboratory ; and the result does not disappoint 
the expectations of those who have been awaiting the 
appearance of Prof. Strasburgeris volume. 

The 600 pages of which the book consists are printed 
partly in large, partly in small, type, the former being in- 
tended for the beginner, the latter for the use of more 
advanced students. The whole is divided into thirty-four 
lessonsf corresponding to the number of practical demon- 
strations habitually given in the course of one semester 
in a German University. But, as the author freely admits 
in his preface, it is not assumed that a detailed study of 
the objects named in one lesson could be made in the 
time during which one demonstration lasts ; it is, however, 
stated that the time would usually suflficc to give the 
student a general idea of the most important points. 
With due deference to Prof. Strasburger, in this admission 
lies the weak point in the book ; if such a system as this 
be adopted with students on their first entrance into the 
botanical laboratory, and if the work be so presented to 
them that it should appear to them desirable rather to 
hurr>* through the study of a number of objects than to 
pay closer attention to a few, the result would naturally ' 
be the encouragement of a superficial style of observa- 
tion ; this method is not at all consistent with that usually 
adopted by German professors, and our experience as 
teachers on this side of the Channel docs not lead us to 
approve of it. If, however, the student be not limited in 
respect of time, he would by carefully and successfully 
working through the course, both of large and small type, 
laid down for him, find himself at the end of it an accom- 
plished laborator>^ botanist, well fitted to strike out a line 
of research for himself. 

After giving a short introductory description of the 
microscope itself, and a list of makers and prices, Prof 
Strasburger leads the student on by gradual steps, from 
the observation of starch-grains and their reactions, to 
the more complete study of the cell, with its included 
bodies, special attention being paid to the plastids and 
their various modifications. Having thus become ac- 
quainted with the general morphology of the cell, he is 
introduced to the study of tissues, the epidermis with its 
appendages being taken first, and subsequently the vas- 
cular bundles and surrounding tissues, as seen succes- 
sively in the axis, root, and leaf ; the constituent elements 
of these several tissues in the mature condition are made 
the subject of detailed observation. It is to be remarked, 
however, that little attention is paid to the comparative 
study of the course of the vascular bundles in the shoot, 
and the methods of its investigation ; it is true that on 
pp. 282-303 this subject is dealt with in small type, but 
even there the treatment is almost entirely confined to 
the modifications of arrangement at the point of transition 
from stem to root ; thus the student who works through 
the large type only will gain a very complete knowledge 
of the details of structure of the vascular bundle in various 


of the whole bundle-systems in those plants may be very 
limited. 

This course of study of the tissues of the vascular 
plants in the mature condition having occupied eighteen 
chapters, the 19th and 20th are devoted to a comparative 
investigation of the structure of growing points of stems 
and roots, and the development of tissues, while later 
chapters deal successively with the structure of the vege- 
tative organs of the Mosses and of various forms among 
the Thallophytes. In Chapters XXIV.-XXXIl. Prof. 
Strasburger treads upon ground which is peculiarly his 
own, and brings before the student in succession various 
examples illustrating the reproductive processes in plants, 
starting from the lower forms, and proceeding to those of 
higher organisation. In the concluding chapter he illus- 
trates the processes of nuclear- and cell-division by means 
of examples already familiar to those who have followed 
his brilliant researches in this quarter. 

The whole book thus forms a compendious and, in- 
cluding the small tyi>e, a very complete course of 
instruction for the student in the botanical laboratory. 
Througlu)iit the text ample information is given as to 
methods of treatment, and the use of reagents ; and this 
inforiualion is drawn together and made accessible by 
means of a special index (No. 111.). Of the other indices, 
which form a most valuable addition to the work, the first 
refers to the names of the plants investigated, and the 
second to the instruments used, while, finally, No, IV. is a 
general index to names, reagents, and apparatus. 

Prof. Strasburger has treated the question as to the 
n(l\ ibahility of placing drawings of the objects under in- 
\estigation before the student in the laboratory in a truly 
characteristic manner. He has illustrated his book by 
1S2 woodcuts, all of which have been specially prepared 
fi»r tins w(wk, W'hatevcr may be our views as to the 
etVect of the use of such figures on the student, these, 
being drawn in Prof. Strasburger’s well-known style, con- 
siiuiic in themselves a most welcome addition to the 
tigures hitherto published. 

There can be no doubt that among senior students and 
teachers this book will be appreciated as its great merits 
dcscr\ e ; and that it will henceforward be an indispensable 
item in the furniture of the botanical laboratory. But, as 
may be gathered from what has been said above, it is no 
book for the cramming student ; time must be allowed, 
and even more time than its author seems to realise, if 
full advantage is to be reaped from the course laid down. 
For this reason it is to be feared that it will not be so 
po})iilar among our junior students as with those who are 
in a position to judge better of its value. F. O. B. 

LETTERS TO THE EDITOR 

[ Tht Editor does not hold himselj responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuseripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so groat 
that it is impossible otherwise to insure the appearance men 
of communications containing interesting and novel facts , 1 

Chalk and the ** Origin and Distribution of Deep-Sea 
Deposits 

In a letter of Mr. Starkie Gardner's in ihelast number of 
Nature (p. 192), he stated that my opinion as to the Chalk 
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having Isecn a shallow-water deposit was “based exclusively on 
the present habits of the very few genera of Mollusca that 
have survived from the Chalk period, and seems quite m contra- 
<Uction to the far more important groups, the Sponges, Echino- 
der^ta, and the minute organisms of which the formation is 
so largely compo ed, while no opinion has yet found its way into 
the hands of geologists regarding the depth of water indicated 
by the Crustacea and the fishes of the Chalk.” Mr, Gardner 
appears to have overlooked that passage in my Address to the 
ffiological Section of the British Association (to which he refers 
in his letter), wh rein I added, “ Mr. Woodward tells me that 
the Chalk Crustacea are shall >w-water forms.” Dr. Wood- 
ward is certainly no mean authority on fossil Crustacea. As to 
the surviving genera of Chalk Mollusca being “very few” in 
number, I would refer him and my readers to the long list 
of genera given in my Address, which was furnished by^ our 
great paleontologist, Mr. Etheridge, and to the exclusively 
Rttoral habits of some of those genera. And with respect to 
the Sponges, Echincxlermata, and minute organisms being “ far 
more important groups” than the Mollusca, I must leave that 
question to naturalists in general. Sponges (silicious as uell as 
homy or ceratose), and Ewinoderms are notoriously not restricted 
to deep water. Quite the contrary. 'J'hey live at every depth 
from the shore between tide-marks to the abyssal and bcnthal 
/x>nes. I'he “minute organisms ” which enter so largely into the 
composition of the Chalk, for the most part, if not entirely, 
inhabit the surface of the sea. J. fJvvYN Jeffreys 

June 30 

ProtoplaBxnic Continuity in Plants 

In Jhe very interesting article on “ The Continuity of the Pro- 
toplasm through the walls of Vegetable Cells,” which appeared 
in Nature of June 19 (p. 182), reference is made to the doubt 
which still exists as to “whether the continuity is maintained 
from the earliest stages, or is established later.” 'rhis point is so 
important in its physiological bearin;^s, as the article goes on to 
show, that I may, perhatis, be allowed to state that, with regard 
to one group of plants, the question appears to be already settled. 
I allude to the Red Sea-weeds or the Fiotitfver, 'fhe writer of 
the article makes no mention of these plants, but, as J have 
described elsewhere {^ee Briiish Association Neport, 1883, p. 547, 
and Journal 0/ Botany, February and March 1884), many of 
them exhibit a very notable system of intercellular connections, 
which, extending over the whole thallus, renders the jirotoplasm 
practically continuous from the base of the frond to the extremities 
of its furthest ramifications. Now in these cases the continuity 
is certainly maintained from the first, and is due to the mode of 
cell division by which the thallus is built up. Into the details of 
this there is no need to enter further than to say that, when the 
protoplasmic body of a cell divides into two or more portions, 
these d > not become completely se]>aratcd from one another, but 
remain connected inter se by strands of ])roto))lasmic material, 
which grow in thickness with the growth of the cells, and thus 
maintain the continuity from the earliest stages onward. So far, 
then, as concerns the Flondar, I venture to think thejihysiological 
import of the phenomena of continuity may be safely discussed 
on the assumption of its existence ah initw. What that im}->ort 
may be I do not propose to consider, my object being simply to 
point to the Floridea os throwing valuable light on the whole 
subject, and giving some support to the view that “ the entire 
plant or organ is practicallv one whole— one mass of protoplasm 
cut up into chamTOrs which communicate with one another, and 
bounded by a membrane on the exterior.” Thomas Hick 


Aseiamatic Tables for Mitigating Earthquake Shocks 

With respect to Mr. C. A, Stevenson's letter in your last 
issue (p. 193), I may state that my information was obtained 
from Mr, R. H. Bnmton’s paper on “The Japan Lights” in 
Free, JnJ, Civ, Eng,, vol. xlvii., pp. 6*8, 35, and from the 
communication by Messrs. Stevenson in the “Discussion” on 
that paper (pp, 20-29). I'he results referred to by Mr. Steven- 
son have, perhara, been oblai cd since this paper was read 
(November 14, 1876). Topley 

28, Jermyn Street, London, June 27 


Black Rain 

A REMARKABLE shower of black rain fell here and In the 
neighbourhood last Sunday, the 22nd inst. The forenoon had 


been fine, though somewhat hazy, but about 3.^ heavy 
cumuli formed to north and noxih-west Gimouafly a dense 
mass of cloud and haze came from the northward, presenting a 
lurid, threatening aspect, and it become so dark tlmt one cewd 
not read a book indoors. At 4.30 rain began to fall, at 
first a few drops, and soon after a heavy downpour. When 
this commenced 1 noticed a number of blaclc objects floating in 
the air, which I at first took to be flies or wing^ ants, but they 
rapidly increased in number, and on looking at them more 
closely 1 found them to be particles of soot, on an average about 
the size of the common fly. Their number was so mat that, 
it appeared for ten minutes to be snowing black, the descent of 
the olacks being slow, like that of snowflakes. After it had 
rained heavily for fifteen minutes, these “blacks” ceased and 
the air became lighter, but the rain continued for another hour, 
and altogether 1 measured *30 inches in my gauge. I find on 
inquiry that this black rain was noticed in the whole neighbour- 
hood — at least four miles to the north-east and two miles to 
westward, hence it cannot have been due to local chimn^. As 
far as 1 can ascertain, the shower was entirely local ; it seems 
to have followed a narrow course from north to south only a few 
miles wide, and did not extend to cither Eastbourne or Hastings. 

Flctching, Sussex, June 24 W. J. Treutler 


A Cannibal Snake 

Rather a strange occurrence came recently before my notice, 
and thinking i>erhaps you might care to insert it in your columns, 
I send you the facts of the circumstance. A few days since, 
towards evening, I killed a snake* just close behind my house ; it 
measured about a yard and a half in length, was one of the most 
deadly of the numerous kinds of snakes found in Java, and ^ars 
the name of “Oelar belang.” On examining it later I found 
what 1 thought to be the tail of another small snake protruding 
from its mouth, but on nulling it out I was greatly surprised to 
discover that it was really a snake of the same species, and of 
almost the same length. There was certainly not more than 
three inches’ difierence in the length of the two snakes, and at 
the time I killed the outside snake only about an inch and a 
half or two inches of the tail of the one he had swallowed pro- 
truded from his mouth. The outside snake was of course con- 
siderably the thicker of the two, but this may be attributed to 
his having swollen after, or rather during, his tremendous meal. 
The natives here say that the two snakes must have been fighting, 
the victor afterwards swallowing his opponent. I should be 
leased to know whether such an instance has ever before been 
rought before your notice, or whether it is really an uncommon 
case. Edwin H, Evans 

Soemedang, Java, May 20 

Peronospora infestans 

On the 22nd inst. I observed that this fungus had appeared 
on the haulm of the potato crop in one or two places in my 
garden in this ci^. ( )n examining to-day a potato crop in another 
garden a mile distant from mine, 1 perceived that that crop was 
likewise affected. Considering the dryness of the spi^jg weather, 
the appearance of the disease is remarkable. Accordi^ to my 
observation, the attack of the mould is a month earaer than 
usual. It may be added that hereabouts, this season, blight oi 
all kinds is prevalent, while last year was blight free. Inclosed 
is a specimen of diseased haulm. J. Ll. Bozward 

Worcester, June 24 


KEPHIR 

I N No. 10 of Journal of the Berlin Chemical Society 

for June 23 is a communication on this substance by 
M. Struve of Tiflis, continued from a previous note in 
the same journal of Februar>' 25. 

Kephir is a form of fermented milk which has been 
prepared and in use amongst the inhabitants of the 
Northern Caucasus for a great length of time, and occupies 
with them a similar position as an article of diet and 
medicine to that of kumis in the south-eastern steppes of 
Russia. 

Kumis was first brought into notice in 1784, and has 
since then l^en pretty fully investigated and taken a 
definite position, but kephir has only been generally 
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known even '^in Russia for about two years, although 
several notices of its medicinal properties have been con- 
tributed to the Caucasian Medical Society. The know- 
ledge and spreading use of this new drink in Russia dates 
apparently from an investigation and paper read on this 
new ferment product by £. Kem at the Moscow meeting 
of the Imperial Naturalists’ Society in 1881. 

Kephir is prepared by fermenting milk, either sheep’s, 
goats , or cows’ milk, with what are termed kephir-grains, 
the process taking place in leather bottles 
These grains are the ferment proper, the leather bottle 
not being supposed to be absoiumy necessary. During 
the fermentation the milk becomes very much changed, 
and at the same time there is a reproduction of the 
ferment substance or kephir-grains, which is removed 
after a certain stage of fermentation has been reached, 
and after drying in the sun may be prcserx ed, and serves 
again to enect the fermentation process. Nothing is 
known of the origin of this peculiar ferment. An analysis 
of the grains dried at 100® C. gave : — 


Water 

II‘21 

Fats 

3*99 

Soluble peptone substances 

... 10*98 

Proteids soluble in ammonia 

10‘32 

„ „ potash 

30*39 

Insoluble 

33 *u 


The insoluble residue exhibited under the microscope 
an intimate mixture of yeast-cells, and the Bacterium 
dispora caucasica with a few Leptothrix and Oidium lactis 
possibly as accidental. This 33‘ii per cent, of insoluble 
matter seems to be the only active part of the kephir 
grains. On preparing some kephir in bottles with this, 
the product became slightly effervescent after twenty-four 
hours, and contained a small amount of alcohol. After 
three days the amount of alcohol and carbonic acid was 
much increased. On making an examination of the fer- 
mented liquid after one, two, and three days respectively, 
the quantity of casein found was practically the same in 
each case. But on treating the casein so obtained with 
dilute ammonia and then dilute potash solution, in no 
case was there a complete solution. An amount of 
insoluble residue was obtained from the third-day ex- 
periment of *22 per cent, of the casein, and which con- 
sisted entirely of yeast-cells. From this is concluded 
that the fermentation of the milk is entirely due to 
Saccharomyccs fnycoderma, the Bacterium dispora cau- 
casica not taking any part in the fermentation, and this 
seems to be further supported by the fact that the 
"finished” drinkable kephir will start fermentation in 
fresh milk in the same manner as the kephir-grains. 

The Bacterium " dispora*^ which Kem noticed, and to 
the action of which he ascribed the peculiar properties 
of kephir, probably results, in quite a secondary manner, 
from the employment by the people in the Caucasus of 
the old leather of the bottles in which kephir has been 
fermented. In this process in leather bottles the yeast- 
cells are in contact with the leather, and to some extent 
possibly grow or extend into it, so that they become modi- 
fied physically, and the rapidity of fermentation is much 
lessened. Any animal tissue which has become, as it 
were, saturated or penetrated by yeast-cells is capable of 
causing sugar solutions and also milk to ferment, and can 
therefore be used in place of these kephir-grains for the 
preparation of kephir. 


HENRY WATTS, E,R,S. 

regret to announce the death of Mr, Henry Watts, 
F.RS., the well-known chemist ; he died on June 
30, of syncope from failure of the heart’s action, after a 
very short illness. 

Henry Watts was bom in London on January 20, 
1815. He was educated first at a private school in 


London, and subsequently attended lectures at the Uni- 
versity College, London. In 1841 he graduated as 
Bachelor of Arts in the University of London. In 1846 
he entered the Birkbeck Laboratory of Chemistry, then 
recently established at University College, as assistant to 
his highly valued friend, the late Prof. Fownes, and in 
that capacity was engaged in directing the work of the 
students till the death of Prof. Fownes in 1849, after- 
wards till 1857 under Prof. Williamson. In 1848 he was 
engaged by the Cavendish Society to prepare a transla- 
tion, with additions, of the great " Handbuen der Chemie ” 
of Leopold Gmelin, a work which extended to eighteen 
volumes, and occupied a large portion of his time for 
more than twenty years, the last volume and the index 
having been published in 1872. 

In 1858 he began to prepare a new edition of " Ure’s 
Dictionary of Chemistry and Mineralogy”; but finding 
that this book, the last edition of which appeared in 1831, 
had fallen too much behind the existing state of chemistry 
to be made the groundwork of a dictionary adapted to the 
requirements of the time, he undertook, with the consent 
of the publishers, and the assistance of a staff of con- 
tributors distinguished for their attainments in different 
branches of physics and chemistr>’, the compilation of a 
new " Dictionary of Chemistry and the Allied Branches 
of other Sciences.*’ This work, in five large octavo 
volumes, was completed in 1868; but as additions were 
required to keep it abreast of the continual advances of 
science, a supplementary volume was published in 1872, 
a second supplement in 1875, and a third (in two parts) in 
1879 and 1881. 

Mr. Watts brought out three editions of " Fownes’s 
Manual of Chemistry,” viz. the tenth, published in 1868, 
the eleventh in 1872, and the twelfth in 1877, and also 
part i of a thirteenth, in 1883. 

He held for many years the appointments of editor of 
the Journal, and librarian, to the Chemical Society, 
having been appointed to the former in 1850. and to the 
latter in 1861. He was elected a Fellow of tne Chemical 
Society in 1847, a Fellow of the Royal Society in 1866, 
and a member of the Physical Society in 1879. was 
also an Honorar>' Member of the Pharmaceutical Society, 
and a Life (Governor of University College. 

He was engaged at the time of his death in writing a 
new and abridged edition of the " Dictionary of Che- 
mistry ” ; he was also editing, in conjunction with Mr. C. 
K. Groves, a rc-issiie of " Knapp’s Technology,” and the 
thirteenth edition of “ Fownes’s Manual of Chemistry,” 
of which the second volume is left in manuscript. 


GEOLOGY AT THE BRITISH ASSOCIATION 

arrangements for the Geological Section of the 
^ British Association are now well advanced, and 
some idea may be formed of the amount of work likely 
to be done. Several meetings of the Organising Com- 
mittee have been held in London, at some of which 
Principal Dawson has been present. From the list of 
members of the Association to whom vouchers for the 
meeting have been issued we learn that English geology 
will be represented at Montreal by six professors— those 
of Edinburgh ; Trinity College, Dublin ; University Col- 
lege, London ; Victoria University, Manchester ; and Uni- 
versity College, Nottingham ; and by Prof. T. R. Jones. 
The Geological Society sends sixty of its Fellows, includ- 
ing the President, Secretary, and six other Members of 
Council. Many of the leading geologists of Canada also 
are Fellows of that Society. The Geological Survey 
sends six of its members, and six or more who have at 
one time been on the staff. 

The President of the Section is Mr. W. T, Blanford, 
Secretary of the Geological Society, who will afters ards 
represent that Society at the Philadelphia meeting of the 
American Association ; the Vice-Presidents are Prof. T. 
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R. Jones end Mr. A. K Selwyn ; the Secretaries are Dr- 
G. 1 ^ DawtiMi, Messrs. F. Adams, W. Topley (Recorder), 
ajid W. Whitaker. 

The International Geological Congress meets at Berlin 
in September, and this will prevent many Continental 
geologists from going to Montreal ; Dr. Richthofen, how- 
ever, wiH probably be present, and will communicate a 
paper on some comparisons between the geology of China 
and North America. It is hoped that others may also 
arrange to come. 

Meeting in the typical Laurentian country, it is only to 
be expected that tne Archaean rocks will receive much 
attention. Amongst the papers sent or promised are the 
following : — Prof. Bonney, on the Lithological Characters 
of the Archaean Rocks in Canada and Elsewhere ; Mr. 
Frank Adams, on the Occurrence of the Norwegian 
“ Apatitbringer ” in Canada, with a few Notes on the 
Microscopic Characters of some Laurentian Amphibo- 
lites ; Dr, T. Sterry Hunt, on the Eozoic Rocks of North 
America. 

On Pala?ozoic Geoloey and Palaeontology generally the 
following are cxpectea L. W. Baily, on the Acadian 
Basin in American Geology ; E. W. Claypole, the Oldest 
Known Vertebrates — an Account of some Fossils recently 
discovered in the Silurian Rocks of Pennsylvani.a ; Mr. 
J. H. Panton, of Winnipeg, Geological Gleanings from 
the Outcrops of Silurian Strata in the Red River Valley, 
Manitoba. 

Principal Dawson will give a Comparison of the PaUuo- 
zoic Floras of North America and Europe, whilst Mr. J. 

S. Gardner will deal with the same subject as regards the 
Cretaceo-Tcrtiary Floras. 

Other papers are : — G. F. Matthews, on the Cfcological 
Age of the Acadian Fauna, and on the Primitive Cono- 
coryphean ; E. Wcthcred, the Structure of English and 
American Coals. 

After the Azoic and Pahnozoic rocks of Canada, the 
Drift Deposits are of great interest. The following papers 
bear on thi.s subject Mr. A. R. Selwyn, on a Theory of 
Ice Action in the Formation of Lake Basins and in the 
Distribution of Boulders in Northern Latitudes ; the 
Rev. E. Hill, on Theories of Glaciation ; F. Drew, on the 
Thickness of Ice in the Himalayan Valleys during the 
Glacial Period. 

Amongst other papers of interest are : —Prof. Hull, on 
the Geology of Palestine, giving an account of his recent 
explorations ; Prof. T. R. Jones, on the Geology of South 
Africa ; W. Whitaker, on the Economic Value of Geolo- 
gical Maps, with especial reference to water-supply, 
illustrated by the Survey Maps of the Chalk area in 
England. 

Papers are also promised by Mr. Arch. Geikic, Dr, G. 
M. Dawson, Prof. V. Ball, Prof. W. Boyd Dawkins, Dr. 
C. Le Ne\^ Foster, W. Carruthers, H. Bauerman, E. 
Gilpin of Halifax, N.S., and others. 

Other papers will be sent by American and Canadian 
geologists, particulars of which have not yet been received. 
Prof. James D. Dana and Dr. James Hall, if not present 
in person, will probably send one or more communi- 
cations. 

Several Reports will be submitted by Committees, or by- 
persons appointed for tliis purpose at the last meeting of 
the Association (the name mentioned is that of the Secretary 
to the Committee, or the Reporter) Prof. J. Milne, Earth- 
quakes in Japa.n; W. Cash, Fossil Plants of Halifax; 
G. R. Vine, British Fossil Polyzoa ; Dr. H. W. Crosskey, 
Erratic Blocks of England, Wales, and Ireland ; Prof. 

T. R. Jones, Fossil Phyllopoda of the Palaeozoic Rocks ; 
C* E, De Ranee, Under^ound Waters ; J. W, Davis, 
RaypU Fissure, Yorkshire; C. E. De Ranee and W. 
Topley, Erosion of Sea-Coasts of England and Wales ; 
F. Drew and Prof. A. H. Green, the Present State of 
l^owledge respecting the Interior of the Earth ; W. 
Whitaker, Geological Record ; W. Topley, National Geo- 


logical Surveys ; and Progress of the International Geo- 
logical Map of Europe. 

With several sections of the Association the worlc is- 
mainly conhned to the meeting room. Geologists are 
more fortunate, their most pleasant memories of these 
meetings are with the hills, rocks, and streams of the 
district. At and near Montreal there is much to be seen. 
Mount Royal rises steeply behind the city, a mass of 
eruptive rock intruded through the Silurian beds. From 
the summit a grand view is obtained over the Laurentian 
Mountain on the north, and over the hills and rolling 
plains of Silurian rocks on the south and east. From 
among't these latter rise the more sharply defined trap 
hills of Montarville, Beloil, and Rougemont. The excur- 
sions are of especial geological interest. Niagara is only 
a short run of 300 miles away ; the Rocky Mountains- 
will be reached by a special train over the Canadian and 
Pacific Railway. 

The Local Committee at Montreal is preparing a guide- 
book to the city and neighbourhood, which will contain 
a geological map. A general Geological Guide to the 
Dominion will be prepared by the Geological Survey of 
Canada. 


PRIMAIi V EDUCA TION A T THE HEALTH 
EXHIBITION 

^pHE recent opening of the City and Guilds of London 
^ Institute by the Prince of Wales, and the simul- 
taneous issue of a special catalogue of the educational 
exhibits at the Health Exhibition, which are for the most 
part housed in that Institute, has been the means of drawing 
much public attention to this most interesting and valuable 
collection, and renders some account of it opportune. It is 
probably not too much to say that no such elaborate and ex- 
tensive collection of educational appliances, methods, and 
results, has ever been brought together before, notwith- 
standing the fact that, the primary object of the whole Ex- 
hibition being to elucidate the conditions of health, it was 
considered expedient to attach to the principal display 
mainly such objects and appliances as had a special rela- 
tion to healthfiil school life. This limitation, however,, 
has been interpreted somewhat liberally, and the result is 
a collection in which can be studied and compared the 
educational systems in primary, general, and technical 
education as practised in the British Islands, France, and 
Belgium, and to a less extent in Germany, Sweden, 
Switzerland, the United States, and Canada. It is 
earnestly to be hoped that such an opportunity for com- 
paring their own systems, practice, and results with those 
of others, whether English or foreign, will not be allowed 
to pass by our schoolmasters and schoolmistresses, as 
well as by members of School Boards, and indeed by all 
interested in this vast subject. We hear with pleasure 
that it is intended to organise visits there by parties of 
London masters and mistresses, and we hope that arrange- 
ments will be made enabling provincial educationalists 
to avail themselves of the advantages offered by this 
temporary display at South Kensington, which will not be 
prolonged beyond the middle of October. 

Two foreign Governments, those of P'rance and Bel- 
gium, haA’e organised elaborate collective exhibitions, 
showing the methods and results both of primary and 
secondary education in those countries, and the catalogue 
of the French exhibit is prefaced by ten closely printed 
pages containing an admirable summar}- of the present 
position of education in France, which has of late made 
most rapid advances. The money which neither the 
Liberals of the Restoration, nor those of the Monarchy of 
July, nor the Cor^s Lkgislaiif of the Second Empire, had 
been able or willing to find for popular education, the 
Parliament of the Third Republic, definitely consolidated 
in 1877, has not feared to demand of the State, notwith- 
standing the pressure of tayes resulting from the foreign* 
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and civil war of 187a In 1882-83 there were 5432,151 
pupils, and 129,657 public teachers (of whom only 21,781 
were uncertificated) in the elementary primary schools 
of France, and the general outlay of the State for primary 
education amounted in the same year to 94,881, 942 francs, 
or about 3,825,000/. 

While cordially recognising the very great trouble that 
the Ministers of Public Instruction in France and 
Belgium have taken to illustrate their respective systems, 
we must not foiget that our Education Department occu- 
pies a different and wholly unique position, and hence 
that the English Government, as a Government, is unable 
to make a similar display. Our Education Department 



and it then confines itself to the estimation of results and 
to the distribution of funds provided by Parliament in 
aid of the local efforts ; in a word, its control is indirect 
rather than authoritative. The intelligent foreigner there- 
fore has to search through the collective exhibits of the 
STesLt voluntary societies which have so long and so 
largely influenced English primary education, and also of 
several of the municipal bodies called into existence by 
the Education Act of 1870, in order to become conversant 
with the methods and results of English schools. In the 
special catalogue for education, each of these bodies which 
exhibits has taken the opportunity to place on record an 
account of its aims and history, ana of the scope and 
character of its present work. Such additions to this 
catalogue, occupying many closely printed pages, render 
it a ver>' admirable hand-book to the whole subject of 
education, and add immensely to its value. Among the 
most interesting and valuable statements of this kind 
are those issued by (to use the shorter titles) the National 
Society, the British and Foreign School Society, the 
Wesleyan Education Committee, the Sunday School and 
the Ragged School Unions, and the School Boards of 
London, Birmingham, Glasgow, and Edinburgh. 

There is one Society, however, which merits more than 
A passing notice, since its collective exhibit is not merely 
one of the most remarkable and interesting in the whole 
Educational Exhibition, but is also one from which a 
great deal is to be learnt. It is cosmopolitan in its aims, 
and exhibits the results of its schools in Belgium, France, 
England, the United States, Canada, Egypt, and India, 
although its head-quarters are in I’aris. The Institute of 
the Brothers of the Christian Schools was founded in 
1680 by the Venerable Dr. J. B. De La Salle, who was 
the first to establish primary education in France, and also 
training colleges for teachers. At present the Institute 
has nearly 12,000 Brothers, distributed over thirteen 
countries, directing 1 200 schools, with an attendance of 
about 330)000 pupils, who, we regret to say, are all boys, 
the Brothers not concerning themselves in any way with 
the education of girls. The Brothers everywhere follow 
the same general methods of teaching, while they modify 
the details according to the custom of the country in 
which they are, varying their programmes also to meet 
local requirements and the wants of the times ; for ex- 
ample, in their United States schools, where all the boys 
stay dll about sixteen, every boy in the first class learns 
(i) shorthand writing, (2) the use of the type-writer, (3) 
the Morse alphabet, since without these acquirements 
^6 Brothers arc unable to get situations for their pupils. 
Tnc rooms in the Technical Institute, as well as the space 
Belgian and French Courts devoted to the results 
of their work^ will well repay very careful examination, 
sm^ only their most leading features can be here indi- 
cated. Foremost among these, and bearing distinctly 
upon a subject recently discussed both in this journal and 
m the Sfiectaior, is their system of models, maps, and 
for the sciaitific teachii^ of geography, which are 
exhibited by Brother Alexis. 'Aese maps were the first 


hypsometrical maps published in French, and, we believe 
the first of the kind published anywhere for school use, 
and are intended to give, by a suitable arrangement of 
colours, clear notions of the real configuration of the 
earth’s surface. An introduction to their study is afforded 
by a glass tank, with a very uneven bottom, upon which 
contour lines are marked ; when this is filled to various 
depths with water, the effects of changes in the relative 
level of land and sea are clearly and effectively demon- 
strated. This demonstrative or objective method is the 
keynote to the system of instruction adopted by the 
Brothers, and its effect is seen in many instances, notably 
in the splendid school museums of Annecy (Savoy), 
Beauvais, Rome, and Marseilles, in which the specimens 
are all collected by the pupils, and classified by the 
masters ; in the apparatus employed in scientific and 
handiwork teaching ; and in their system of teaching 
drawing, the results of which, as ^illustrated by an 
enormous scries of designs, entirely the work of pupils, 
arc almost incredible. The lithographed notes of science 
lessons distributed to the pupils, and the extcnsii'c series 
of science and other text-books, written in various lan- 
guages by the Brothers, all desen^e close inspection. 

The Ministry of Public Instruction in Brussels illus- 
trates most fully the Belgian educational methods, and 
here again one of the most prominent points is the teach- 
ing of geography, which is most completely systematised 
and thoroughly scientific ; the minutely detailed maps of 
the War Department form the basis of much of this, 
dealing thoroughly with the physical and geological con- 
ditions of the country, which are gradually shown, one 
thing at a time, in a progressive scries of maps. The 
technological and other school museums (notably that at 
X'erviers) collected by the pupils, deserve special notice, 
as does the whole apparatus for handicraft teaching, such, 
for example, as the pasteboard models made by the 
pupils for the demonstration of problems in solid geo- 
metry, and of algebraical formula? treated geometrically. 
The city of Antwerp furnishes a vcr>' interesting collective 
cxliibil, further illustrating these points, and in this con- 
nection may also be mentioned the single exhibitors, D. 
Windcls, whose zoological models of animals to scale are 
admirable, and J. B. Ciocliet, who shows a complete 
course of geogra])h\'. 

In the French .Section the method and good gradation 
of all the school work and the way in wliicli these points 
arc illustrated in tlie exhibit are very remarkable. Here 
again we find great prominence given to the objective 
method of teaching in almost every subject; the results 
of the handicraft teaching of children from ten to thirteen 
in the Ddpartement du Nord are almost incredibly good, 
while the method of it in the Prevot Orphanage is excel- 
lent. The excellent choice of books for school libraries, 
the system of instruction in rhetoric and in the duties of 
citizenship, the results of the Ecole Normale de Travail 
Manuel, and the programme of instruction for 1882, are 
particularly noticeable. 

Of the English system, as illustrated by the Societies 
and the School Boards, the exigencies of space allow us 
to say but little. The publications of several of those 
enumerated above are well known, as are also their school 
appliances. For the methods and results of school 
work, the exhibits of the School Hoards must be con- 
sulted. Here we are at once struck with the comparative 
absence of the apparatus for, and the results of, that 
objective system of teaching which stands out so pro- 
minently in the Continental systems. A praiseworthy 
exception to this, however, is to be found in the room 
devoted to the Birmingham School Board, where Mr. 
Jerome Harrison exhibits the apparatus and results of the 
itinerant system of teaching science to every child above 
Standard IV, in the Board schools of that town. The 
systematic arrangement of every subject of instruction, 
and especially of the needle-work, is particularly notice- 
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able here. More space is occupied by the London School 
Board, whose lending libraries for schools and reference 
libraries for pujjil teachers are well selected. The geo- 
graphical teaching cannot, of course, be conipared with 
t^t on the Continent, though some of the district maps arc 
good. Fair provision is made for teaching science to pupil 
teachers, but there is a lamentable deficiency in the ap- 
paratus for this and for the whole system of object-lessons, 
when the needs of the scholars themselves are considered. 
The School Hoards of Edinburgh and Glasgow show 
some excellent models, photographs, and plans of school 
buildings of the newest type, and some remarkable speci- 
mens of drawing. The Wesleyan Education Committee 
show some excellent results of the scientific and handicraft 
training of boys, and some very simple yet remarkably 
effective appliances for elementary geographical instruc- 
tion. 

Although these collective displays by public bodies are 
the most interesting feature of tnis portion of the Exhibi- 
tion, there is much that will repay examination in the 
various objects shown by many single exhibitors of the 
great variety of school desks and furniture ; some of the 
desks of G. M. Hammer, G. E. Hawes, and H. Simon 
and Co., deserve more than a passing notice, as do also 
the revolving partitions of Hodkinson and Clarke. 
Among maps and charts the collection of Mr. E. Stan- 
ford stands out prominently^ and is specially noticeable 
for the five scries of physical and cirographical maps, i 
some of which in frames are on continuous sheets and 
rollers. Mr. Hacon’s maps are singularly clear and good 
for school use, and his picture-lessons in geography are a 
step in the right direction. The apparatus for leaching 
music, exhibited by J. Curwen and Sons, is perhaps not 
approached by any similar exhibit. The science charts 
and diagrams produced by M. Emile Dcynillc are of an 
extremely high degree of excellence, and deserve to be 
made widely known. The educational publications of 
such firms as Messrs. Cassell and Co., Messrs. Gill and 
Sons, the Messrs. Johnston, Messrs. Griffith and Farran, 
Messrs. Jlcmrosc and Sons, and Messrs. William Collins, 
Sons, and Co., who are all well represented, are too well 
known to need more than a reference. 

In a second article vve hope to deal in a similar way 
with the exhibits of apparatus and results of scientific 
and technical teaching carried to a higher degree than in 
mere primary schools, and also, briefly and by way of in- 
troduction, with that range of subjects which may be 
shortly described as comprising the technical education 
of children and girls. It may perhaps be permitted to 
the writer to say, as the result of a very close examina- 
tion (extending over more than a week continuously) of 
the exhibits relating to primary education in various 
countries, that one important lesson to be learnt from the 
comparison of Continental methods with our own is the 
freat advantage afforded by the objective system of teach- 
ing, and by the adoption of that systematic order and 
method in all subjects of instruction, literaiy or other- 
wise, to which the name scientific, in the highest and best 
sense of the term, is applicable. 

WiM. Lant Carpknter 


MACH/NES^ 

T JNDER this title a. little brochure has recently ai>- 
^ peared from the pen of the Rev. F. J. Smith, B.A., 
of Taunton, in which work-measuring dynamometers, or 
ergomeiers^ as the author terms them, of various fomis 
are described. Amongst these machines there are many 
devised by the author himself, and some of these are of 
considerable interest and much originality. The trans- 
mission ergometers of the type originally invented by 
General Morin deserve notice in particular. The follow- 
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ing is the general principle involved in transmission eigo" 
meters : — 

Let it be supposed that a belt passes over from the 
driving wheel of a prime-mover such as a steam-engine to 
the pulley of a dynamo which is being driven. One half 
of the belt is subjected to a strong pull, the other is rela- 
tively slack. Then if we could introduce spring balances 
into the two parts of the belt, and if we could read the 
difference of the tensions T and T', and if we multiplied 
this T - 1 ', expressed in pounds, by the velocity of the 
belt in feet per second, we should then have the ** foot- 
pounds per second ” spent in driving the dynamo. From 
this we can calculate the horse-power by dividing it by 
550, since 550 foot-pounds per second is one horse-power. 
This we may write algebraically : — 

550 

where 7/ denotes the velocity of the belt in feet per second. 

Now since such an arrangement as this cannot be 
easily carried out, the usual method is to place between 
the engine and the dynamo some instrument capable of 
showing the tension of the belt in pounds, and the velocity 
of the belt, and in certain cases these instruments can 
even give a continuous record of the work done. The 
ergometer devised by Mr. Smith is an admirable in- 
stance of such a combination, and it undoubtedly pos- 
sesses points of superiority over all transmission dynamo- 
meters hitherto invented. A view of the machine (see 
figure) shows how the ergometer is arranged. The central 
shaft, of Whitworth steel, which is tubular at each end 
and link-shaped between, carries two pulleys. One is 
keyed to the shaft and carries two bevel-wheels, these 
engage with another bevel-wheel which forms part of the 
second pulley, which is loose on the shaft. 

To each of the two bevel-wheels, as shown in the 
diagram, there is fitted a cylindrical drum, on these either 
gut or steel tape is coiled o\ er three-fourths of their faces, 
and the gut or tape is attached to a cross-head. The 
latter is in turn attached to a cylindrical steel spring 
placed within the link, and from the cross-head a rod of 
steel, passing through one end of the link, actuates the 
pointer of a dial, whereby the pull on the spring attached 
to the end of the link is shown. This instrument re- 
sembles therefore the earlier dynamometer of Morin in 
having two pulleys ; the angular advance of one of them 
being regulated by a spring. But in Morin*s form the 
spring was simply an extended piece of steel. In the more 
recent modification by Profs. Ayrton and Perry, coiled 
steel springs are also used ; but in that instrument the 
springs are liable to fly out by centrifugal force, and the 
arrangement for observing the angular advance is an 
optical one, requiring an observation of a silvered bead 
by a reading-telescope. In Mr. Smith’s ergometer there 
is no such tendency of the spring to fly, and the tension 
is read direct on a dial. The speed indicator is shown 
just below. If a continuous record of work is required, 
the steel rod is either attached to a recording drum or to 
an integrating apparatus. 

The instrument having been placed between a prime 
mover and a machine to be tested, the belt from the 
prime-mover drives the loose pulley, and another belt from 
the fixed pulley drives the machine to be tested. The 
tension on the driving side of the belt causes the spring 
to be extended by means of the bevel-wheels, and differ- 
ence of the tensions is indicated by the pointer of the 
dial. The instrument is calibrated by hanging known 
weights from strong thin cords or catgut strings passing 
round the pulleys, and marking the dial in accordance 
with the weights. 

The springs used by Mr. Smith are made by Messrs. 
Salter and Co., they are of four sizes, capable of being 
extended 2 inches by 50, loo, 150, and 200 lbs. respec- 
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out of them quite unaltered. However, so as to leave no runnine in its usual condition. When testing a dynamo 
doubt as to me accuracy of the reading^ of the ei^gometer, care should be taken that the speed indicator well 
the instrument is finally calibrated by another method, attached to the shaft the velocity of which it is measurine. 
which is new ; it is as follows A piece of coiled spring, such as is used in a dentisrs 

Let a prime-mover (a water-wheel appears to be the lathe, answm well to connect it to the machine, 
most steady) drive the transmission ei^gometer, and let The leading feature of this instrument is the position of 
the eimmeter drive a pulley on a shaft embraced by a the spring in it. The axis of the spring* ^d of the shaft 
suitable friction ergometer, such as a Prony brake or an coincide; the result of this is that it is hardly at all 
Appold’s brake, and let the work done against friction be affected by centrifugal force. When springs of slight pull 
calculated. This should agree with the results of the are used and the ergometer is driven at a great velocity, 
transmission machine. If it does, we may conclude that the deformation is considerable, and would introduce 
it has been correctly calibrated. The advantage of this considerable error into the result. 

method is that the transmission machine is tested while ^ The deformation of the spring has been fully appre- 
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dated by Schuckert, and therefore he has placed the 
spiral springs of his ergometer in cylindrical cases. 

When the spring is placed with its axis coincidental 
with that of the machine, no such error can be introduced, 
and the friction of a spring against a case is avoided. 

When a continuous record of work is required, a cylinder, 
not shown in the figure, is placed at the dial end of the 
instrument, and is driven at a speed proportional to the 
spe^ of driving. It carries a band of paper which 
receives a continuous trace from three self-feeding ink- 
pens : one pen is attached to the lever which is moved by 
the extension of the spring, and it uTites ordinates directly 

NOTES 

We are authorised to state that there is no truth in the rumour 
that Mr. Oscar Dickson intends to equip an Antarctic Expedition 
under the command of Baron Nordenskjold. 

The Rev. Dr. Salmon, Regius Professor of Divinity in Trinity 
College, Dublin, has been selected by the Institute of France to 
fill its vacant foreign membership. 

Acceding to the constant practice of the French Academy 
of Sdences, the seat occupied by M. Jamin in the Section of 
Physics is considered as vacant, and a new election will take 
place. 


proportional to the amount of extension of the spring at 
any instant ; the second pen, attached to the lever of an 
electro-magnet magnetised by a current controlled by a 
seconds pendulum, describes a V-shaped mark at each 
i second ; the third pen traces a datum line to which the 
j ordinates are perpendicular. The area traced out is of 
course the product of the two variables, and is propor- 
tional to the total work transmitted. The recording dnim 
may be made to revolve at any convenient ratio to the 
revolutions of the belt wheels. We are indebted to Mr. 
Smith for the loan of the figure which illustrates this 
notice. 

A MEETING was i:ecently held in the Hall of the Institution of 
Civil Engineers, Great George Street, Westminster, to consider 
what steps should be taken to raise an Engineers’ Memorial to 
the late .Sir William Siemens. Sir Joseph Bazalgette, as Presi- 
dent of the Institution, was asked to preside. The Chairman 
pointed out that a general desire had been expressed among 
engineers that some memorial should be raised as a recognition 
of the great merits and important services rendered to engineer- 
ing by Sir WUliam Siemens. It has been ascertained that it 
would be agreeable to the authorities of W estminster Abbey that 
a window should be placed in that building to the memory of the 
deceased. Possibly the cost of such a window might amount to 
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between 700/. and 800/. The meeting agreed that it would be 
very desirable to commemorate the distinguished character and 
attainments of the late Sir William Siemens by erecting to his 
memory a window in Westminster Abbey/^ It was determined 
to limit the subscription in the first instance to one guinea. A 
committee was appointed to carry out the project. 

The ceremony of laying the foundation-stone of the building 
which is to be erected, under the name of Alexandra House, at 
the charge of Mr. PVancis Cook, as a home for 100 of the female 
students attending classes at the Royal College of Music, the 
South Kensington Museum, and other art and science schools in 
the neighbourhood, was performed on Monday afternoon by the 
Princess of Wales in the presence of a large assemblage of 
gentlemen and ladies. Mr. Cook deserves all credit for his en- 
lightened liberality, and we have no doubt the home which he 
has founded will be a valuable aid both to the South Kensington 
classes and the College of Music. At the same time we may 
remind our readers that a similar institution has txicn success- 
fully at work for a considerable time in Byng Place for female 
students attending University College and other institutions for 
the higher education of women. 

We hope to be able in an early number to consider at length 
the report of the City Companies Commission. Meantime, 
among other suggestions of the Commission, wc may note their 
recommendation to appoint by Act of Parliament a Commissum 
to undertake (1) the application of a portion of the corporate 
incomes of the Companies respectively to ol)jccts of acknowledged 
public utility ; (2) the lietter application of the trust incomes of 
the Companies ; (3) should it prove practicable, the reorganisa- 
tion of the Constitution of the Companies. The Commission 
moreover recommend that by the terms of such Act “objects 
of acknowledged public utility ” be defined as scholastic and 
scientific objects, i.e. elementary education, secondary education, 
classical education, scientific research. 

The International Forestry Exhibition was ojiened on Tues- 
day afternoon at Edinburgh by the Manjiiess of Lothian, in 
the presence of a large company. Many foreign (jovernments 
were represented, and the Lord Provost and magistrates of Edin- 
burgh attended in their official capacity. 'I'he Marquess of 
Lothian, in opening the Exhibition, said that a special object 
was the better forestry education of the country. The United 
Kingdom had more property in the world than any other nation ; 
but in this particular it was behind other nations. We were the 
only country that had not a school of forestry, and we had to 
send our young men abroad to gain the necessary knowledge. 
That, surely, was not right, and he hoped that out of that Exhi- 
bition there would come a school for forestry which might jios- 
sibly be located in Edinburgh. They had every possible ad- 
vantage there ; they had the Botanic Gardens, the Arboretum, 
the University, and the Highland Society. All these bodies 
took an interest in the matter, and it only required that oppor- 
tunity should be given for the pmctical part of the work. It was 
not too much to hope that before long, if the money were got, 
they might see a school of forestry in Scotland. He appealed 
to the public to make the enterprise a success, and, amid hearty 
cheers, declared the Exhibition open. 

Th£ Anniversary Meeting of the Sanitary Institute of Great 
Britain will be held in the Theatre of the Royal Institution, 
Albemarle Street, on Thursday, July 10, at 3 p.m. The chair 
will be taken by the Right Hon. Earl Fcrtescue, and an address 
will be delivered by H. C. Bartlett, Ph.D., F.C.S., entitled 
“ Some of the Present Aspects df Practical Sanitation,’’ and the 
Medals and Certificates awarded to the succe sful exhibitors at 
the Exhibition at Glasgow, in 1883, will be presented. 


The Society of Chemical Industry will hold its animal meetiz^ 
at Newcastle-on-Tyne on July 9 and following days. The 
meeting at Newcastle is looked forward to with great interest by 
the members of the Society throughout the country, Ibr T3meside 
is associated more closely than any other district with the birth 
and development of the chief of our great chemical manufacturing 
industries, and the committee of the Newcastle aectkm» under 
the chairmanship of Mr. J. C. Stevenson, M»P., are doing 
their utmost to render the visit of the members to Newcastle in 
every way a memorable one. 

Mr. Sidney Lupton, Assistant Master at Harrow School, 
has recently compiled and published some numerical tables and 
constants in elementary science which v e can fairly recommend 
to our readers. It is a little book of about 100 pages, which of 
course possesses no claim to originality, the whole skill of the 
compiler being shown in the selection of materials which he has 
made. The book deals with numbers and measures, heat, light, 
sound, electricity, chemistry, and physiography ; the latter divi- 
sion being wide enough to include taldes of logarithms. 

We have received from the Bureau des Longitudes their 
“ Annuaire ” for the present year, which seems thicker and more 
complete than any of its predecessors, well worth the money it 
costs (ij. 3^'.) even to the English reader, on account of the 
very valuable tables which it contains touching astronomical and 
geographical subjects. We notice in the present edition a very 
complete table of the different comets, which alone would make 
it a necessity in any astronomical establishment. The semi- 
popular article published in the “ Annuaire for this year is 
entitled “ Siir les Grands Fleaux de la Nature”; it is by M. 
Faye, and is well worth reading. 

M. MoNTitiNY has recently published a pami>hlet on the 
influence of the atmosphere in the apparition of colours seen 
in the scintillation of stars. In it he draws attention to the 
possibility of there being some connection between the^^^e colours 
and the coming weather. He has previously noticed that there 
is a great predominance of blue in the scintillating colour when 
rain is approaching, and he is now so convinced of the accuracy 
of this forecast that it is included among others in the Bulletin 
J\fcU^orologi]ue published by the Observatory of Brussels. He 
gives the following forecast for the coming years : — “ Wc may 
hope that we are happily quit of the period of wet years which 
commenced in 1876, and that wc have already entered a series 
of fine years, or rather of more regular years as far as rain is 
concerneil.” Nous verrons ce que nous vet-rons. 

Our botanical readers maybe interested to know that Herr 
F. SoAcha t>f the Burghschule, Dcutschbrod, Bohemia, is pre- 
paring for publication a Flora of Austria-Hungary, which will 
contain specimens of the plants described. Those desiring to 
know the terms of subscription should communicate with Herr 
Sodcha. 

The following arc some of the special questions which have 
been arranged for discussion at the next Social Science Congress, 
which is to be held at Birmingham on September 17-24 : — How 
far arc the requirements of the country for well-trained teachers 
in elementary schools met by the pupil-teacher system and the 
existing training colleges ? In testing the efficiency of schools 
should processes or “results” be chiefly regarded ? Health— 
I, What is the best method of dealing with {a) town sewage, {b) 
the products of house and street scavenging, and (c) the products 
of combustion? 2. What are the best means, legisUtive or 
other, of securing those improvements in the dwellings of the 
poor which are essential to the welfare of the community? 3. 
How far may the average death-rate of a population be considered 
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an efficient test of its sanitary condition ; and by what means can 
the high death-rate of children be reduced ? 

The Pa^ovsk Observatory has been, since 1882, in possession 
. of two subterranean lines, each one kilometre long, and situated, 
one of them in the direction of the magnetic meridian, and the 
. other perpendicular to it ; and Dr. Wild communicates to the St. 
Petersbu^ Academy of Sciences [BulUtin, vol. xxix. No. 2) 
the following interesting results of his observations on terrestrial 
currents (the method of observation has already been described 
in tlie Memoirs of the Academy, vol. xxxi.) : — The terrestrial 
current altogether does not manifest itself as a current which 
would flow for a time in one direction and then would slowly 
change it, but in the shape of more or less strong alternate cur- 
rents, which rapidly change their direction. The east and west 
* force is generally stronger than that of north and south. The 
obsei^’ations on the regulation days do not show any diurnal 
. periodicity, neither in the force of the current nor in the number 
(»f oscillations ; hut the average of the twenty-four regulation 
days of the year (September 1882 to September 18S3) disclose 
such a periodicity, however feeble, namely, a maximum between 
4 and 5 a.m. and a minimum at 8 p.m. for the meridional line, 
(OS also a maximum at 8 a.m. and a minimum at i p.m. for the, 
other line. As soon as the force of the terrestrial current is on 
the increase, the magnetical instruments display perturbations 
which usually increase with the force of the terrestrial currents, 
without being, howexer, ])roportionatc to them. If, according 
to Sir G. B. Airy, the north and south current l>c compared with 
the variations of declination, and the other current with horiijontal 
intensity, both i")erturbations arc often very equal, but those of 
the currents precede those of the terrestrial magnetism by 
at least five minutes, 'riiis retardation may explain the want of 
projwrtion between tlie variations of the current an<l those 
•of the terrestrial magnetism, which proportion is the more 
wanting as the variations of the current are frequent and alter- 
nate. From these alternations Dr. Wild concludes that “ter- 
restrial currents are always the primary cause of magnetic per- 
turbations, but not of periodical variations of the magnetic 
elements.” 

Some forty years ago Dr. Joule raised the question whether 
a body that is magnetised undergoes any change in its tempera- 
ture ; but the question has not yet received a definite solution, 
the rise of temperature which accompanies magnetisation being 
ascril^ed by some to induction currents, and not directly to mag- 
netism. While recognising the influence of the former, Mr. 
Borgman has tried to show that there is also a change of tem- 
j>erature due to magnetisation and demagnetisation, and that the 
amount of heat thus disengaged is proportionate to the squares 
of the temporary magnetism. M. Bachmetieflf, having made, at 
the University of Zurich, an extensive series of experiments, the 
first part of which is now published in the Joumai of the Russian 
Chemical Society (vol. xvi, fa.se. 3), arrives at the conclusion that 
magnetism, by itself produces variations of temperature in mag- 
netised bodies, and that this ** magnetic heat ** is equal to the 
product of the magnetic moment by the magnetising force 
multiplied by a constant ; it increases also, within a certain 
limit, with the frequency of the interruptions of the magnetising 
current, and increases still more when the direction of the current 
is alternately changed. Its amount is not equal throughout the 
le^h erf an iron cylinder, reaching its maximum about its 
middle and decreasing towards its ends. Its cause must be 
searched for in purely mechanical forces, and it depends upon 
the speed of rotation of the molecular magnets. 

About the middle of June the inhabitants of Moscow were 
puzzl^ ^ 9ec immense masses of insects, taken at first for 
; ociis^ ymg east in thick douds over the dty. It appears 
^ now that the insecU were dragon-flies {LibeiMa quadHmaculata 


and Z. rufa) belonging to the rapacious species which live on other 
insects. 

Count Uvaroff continues his archaeological explorations in 
the Government of Smolensk, and recently he has found very 
interesting remains of rude pots containing ashes and bones 
which are supposed to be burial remains of the Krivitchi, who 
had the custom, according to the Nestorian annals, of thus burying 
their dead. 

Dr. Chavanne, who is travelling on the Congo for the 
Brussels National Institute of Geography, has established a 
meteorological observatory at Bona. Mr. Stanley has tran.s- 
ferred the site of his station of Vivi to a table-land some 1500 
metres to the north ; and a railway from the new station to the 
Congo is in course of construction. A new station, called 
Sette-Cana, has also been established at the mouth of the small 
River Sette. Numerous .small wooden houses are being made in 
Belgium to he transported to the new Vivi, A sanatorium has 
been constructed at Boma. 

A TELEGRAM from Krasnovodsk gives the true history of the 
Uzboi, the ancient bed of the Amu Darin. For 250 versts, 
from Sarykamish to Bola Ishem, there is no stream, this locality 
presenting a series of desiccated marshes and lake.s. At Akkal 
there is no channel. 'J'his part of the Uzboi, which evidently 
formed an estuary of the Caspian and partially fed the Saryka- 
mish lake, has l>een silted up from the sea. The project for 
uniting the Amu Daria with the Caspian requires several hundred 
versts of canals. 

M. Jaubert has organised in the Great Tower of the Troca- 
dcro Palace a repetition of the experiments tried by Pascal in 
the 'rour Saint Jacques, on the diminution of barometric pressure 
with increase of altitude. He is also arranging a Foucault pen- 
dulum which will oscillate in the same condition as in the 
Pantheon, with a contrivance for making its vibration perpetual. 

The additions to the Zoological Society’s Gardens during the 
pa.st week include an Indian Wild Dog (Cants primari>us) from 
India, presented by Mr. 7 '. A. Bulkeley ; a Brirsh-tailed Kan- 
garoo (IWjVifale pcnicilla*a S ) from New South Wales, presented 
by .Mr. J. Ahrah.ims ; a White-collared Mangahey (Cercocebus 
collaris d) from West Africa, presented by Mrs. Du Hcaume } 
a Black -eared Marmoset (flapale penicillata 9 ) from South-East 
Brazil, presented by Mrs. C. S])encer Stanhope ; a Guianan 
Tree Porcupine (Sphini^*us insidiosus)^ a Rough Fox (Cams 
rudis) from British Guiana, presented by Mr. G. H. Hawtayne, 
C.M.Z.S. ; a Lavtghing Kingfisher (Dacelo p’ffanteuj) from 
Australia, presented by Mrs. W. Moir ; two Chaplain Crows 
(CorvHS capeilanus) from Persia, presented by Mr. B. T. Ffinch ; 
a European Pond Tortoise (Emys ettropaa)^ two Spotted Sala- 
manders (Salamandra maculosa)^ European, presented by Mr. 
J. Satcherd ; tw'o Algerian Tropidosaurcs (Tropidosaurq al^ira)^ 
three Rapid Spine-foot Lizards (Acanthodactylus vulgaris) from 
North Africa, presented by Mr. W. C. Tait, C.M.Z.S. ; an 
Adorned Ceratophyrs (Ceratophyrs ornata) from South America, 
presented by Capt. Hairby ; an Orange-winged Amazon (Chry- 
sods amaaotiica) from South America, a St. Thomas’s Conure 
(Conurus xantholcemus) from St. lEomas, W.L, a Yellow 
Conure (Conurus solstitialis) from Guiana, two Passerine Parrots 
(Psittacula passerina) from British Guiana, deposited ; a Bengal 
Vulture (Gyps bengalmsis) from India, two Coscoroba Swans 
(Cygntts CO coroba) from Chili, three Turquoisine Parrakeets 
(Euphema pulcheUa) from New South Wales, purchased ; two 
Black Guillemots {Uria grylle) from Ireland, received in ex- 
change ; a Hog Deer (Cenms portinus 9 ), four Himalayan 
Monauls (Lophophorus impeyanus)^ five ChUian Pintaib 
spinicauda), five Summer Ducks (CEx sponsa)^ bred in ^e 
Gardens. 
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THE COMPOSITION OF CHLOROPHYLL 
A MONO recent papers on chlorouhyll those of Hansen, 
“ assistant to Prof. Sachs, are worthy of notice.' 

Dr. Hansen has applied the saponification method, found so 
useful by Prof. Kiihne ^ in his researches on the chromophanes, to 
the study of chlorophyll, and has been Jed to some very im- 
portant conclusions. It may be remembered that Frem^ tried 
to show that the green chlorophyll colouring matter consists of 
a blue and a yellow constituent. He mixed an ethereal chloro- 
phyll solution with hydrochloric acid, when two layers formed — a 
lower blue layer and an uj^peyrellow ethereal layer. The blue 
colouring matter was named by Fremy phyllotyanin and the yellow 
tkvlh'Xanthin. 


The saponifying was carried out as follows ; — The leaf-extract 
(alcoholic), after concentration, was treated with caustic soda solu- 
tion in not too peat amount, but the amount to be added has 
to be determined by the quantity of chlorophyll present. As a 
general rule Hansen usm 40-50 c.c. (of a iNaHO to SH^O 
solution) to 2i c.c. chlorophjdl solution obtained by rancentra- 
tion of 16-20 c.c. alcohol extract. When the alcoholic solution 
boils, the caustic soda is added drop ^ drop, the liquid being 
stirr^. After the alcohol is driven off; water is poured in, and 
the heating continued. After the evaporation of a gr^t pi^ of 
the water, alcohol is added once more, and the saponification is 
ended. When the alcohol has evaporated, the soap lees is 
diluted with water and an excess of emoride of sodium added to 
I separate the soap, which precipitates in a granular form. It is 


Hansen shows that this is not due to a splitting up of the in a separating funnel with petroleum ether, which 

chlorophyll green into a blue and a yellow component, hut only assumes a dark yellow colour, since it removes only the yellow 
an incomplete separation of the chlorophyll green from the ? tViis is n^n^ated as lomr as the netroleum 


an incomplete separation of the chlorophyll green ***0® constituent ; this extraction is repeated as long as the petroleum 

chlorophyll yellow, the former becoming changed to blue by the jg coloured. On evaporation of the latter, the yei/m con- 

hydrochlonc acid, and he further shows that an ethereal solution of is left.' 

pure chlorophyll green treated with hydiwhloric acid does »<?/ The soap is now treated with ether, which removes various 
furnish any yellow constituent, the ethereal ayer remaining colour- impurities, and a little colouring matter, and then with ether 
less. Fremy himself, however, abandoned the view that ,.,.‘t,ininE alcohol, which removes the green constituent from 
chlorophyll consists of two colouring matters. gQ^^p 

The views of Kraus are so well known that it is hardly Hansen asserts, and gives his reasons for the sissertion, that 
necessary to recapitulate them here, but I may tie pennitted to mkes place in the pigments by the above treatment, 

recall to mind that he supposed he had decomposed chlorophyll The yeffmti constituent crystallises in dark yellow needles ouf 


recall to mind that he supposed he had decompo 
green into a blue green and a yellow component. He mixed an 
ordinary alcohol chloroiihyll solution with benzol, and obtained 

. . ^ ' _ -.-11 _ 1 -_ 1 -_ 1 I .. 1 ^ 1 


jkIs, chlorophyll is merely a of these colouring „„amity of chlorophyll is erroneous, as he has obtained out of 

[1 think It necessary here to give tonrad s view, viz. » „ much as three to four grams 


two layers, an underlying yellow alcoholic layer and an upper 
iilue-green layer. The blue-green Kraus named eyanophyll^ the 
yellow xanthophylU^ Hansen shows, however, that Kraus is 
wrong in supposing that a decompoHlion of the green colouring 
matter into a blue-green and a yellow has taken place, as it is 
only an incomphU separation of the chlorophyll green from die 
chlorophyll yellow. Kraus’s cyanophyll therefore is nothing 
more than an ordinary chlorophyll solution out of which a part 
of the yellow colouring matter nas been removed. Both Fremy and 
Kraus were correct in assuming that a yellow and a green con- 
stituent were present, hut incorrect in supposing they existed f#f 
combination ; the correct view now is that they exist side by side. 
In other words, chlorophyll is merely a mixture oi these colouring 
matters.* [1 think it necessary here to give Conrad’s view, viz. 
that Kraus had effected n decomnosition of the chlorophyll by the 
use of water, as Kraus used wealc alcohol. Conrad showed that 
liy using strong alcohol no yellow pigment could be got into 
solution by means of benzol. Cf. Sachs’ “Botany,” 2nd 
KngUsh cd. p, 760.] In the preparation of pure chlorophyll 
Hansen used young plants of wheat at the time of 
their growth when the fourth leaf is formed. Then the plant 
contains only protoplasm, chlorophyll, and cellulose. The 
spectra of the solutions were observed as in the experiments of 
Kiihne,® on the pigments of vertebrate eyes, and of Kruken- 
berg ® on those of various animals, by means of sunlight thrown 
into the slit by a hclioslat, a large chemical spectroscope having 
been usecl. 1 

The leaves of the plants arc first boiled to remove extractives, 
the water poured off, and the material washed with water until 
the wash water is quite clear. It is then cjuickly dried at a low 
temperature, and afterwards extracted with alcohol. Hansen 
states that the boiling does not alter the chlorophyll, since the 
plant residue, after boiling, gives the same bands as the living 
leaf. For the alcoholic extraction 96 per cent, alcohol was used, 
and it wjte carried on in a dark room to avoid decomposition of 
the chlorophyll by light. A second extraction was also carried 
out, and tne alcohol left in contact with the residue until the 
former assumed a dark green colour. 

The united alcoholic solutions were then concentrated and saponi- 


of the petroleum ether, and gives all the reactions of a lipo- 
chrome, both as regards sjiectrum and chemical characters. 

The green constituent can be obtained out of the ether-alcohol 
solution after occasional filtering and evaporation of the ether, and 
any yellow colouring matter adhering to it can lie removed with 
petroleum ether. For the usual reactions this pigment answers 
very well, but for further study it has to be purified from water, 
&c., which is done by further treatment with cther-alcohol 
solution. Finally the pigment crystallises out in spherical 
crystals, which show a beautifully-marked cross with crossed 
Nicols. Even a drop of the solution allowed to evaporate on a 
microscopic slide allows the crystals to be seen, thousands of 
small “ sphserocrystals ” appearing on the evaporation of the ether. 
Hansen shows that the idea that plants contain but a small 


450 grams dried wheat leaves as much as three to four grams 
solid colouring matter. 

Chlorophyll green is opaque in the solid state, and appears of 
a black-green colour, and in that state possesses no fluorescence, 
but in solution possesses the usual red fluorescence. Its various 
chemical characters arc given at length in the original paper, 
and it is shown that some of the changes with acids described by 
authors arc not due to their action on pure chlorophyll green, 
tint on other unknown bodies. It is free from sulphur and from 


]>ut on other unknown bodies. It is free from sulpn 
iron. The elementary analyses agree very closely, 
lated for the ash-free substance are the following 


and calcu- 


C. 67 ’26 per cent. 
H. 10*63 ,, 

O. i6*97 „ 

N. 5*12 »i 


II. 

67*94 per cent. 
10*36 „ 


lemperaiurc, anu uiicrwarua vAiiu%;icu wim aiviM.wi. oo’OT 

states that the boiling does not alter the chlorophyll, since the 99 9 ° vy 

plant residue, after tailing, gives the same bands as the living amount of carbon is i per cent, too low in both cases, 

feafi For the alcoholic extraction 96 per cent, alcohol was used, Chlorophyll yellow occurs in small quantity as compared with 

and it wais carried on in a dark room to avoid decomposition of chlorophyll green, in the proportion of about i to lOO. Its solu- 
the chlorophyll by light. A second extraction was also carried tions snow no fluorescence, and statements to the contrary have 
out, and tne alcohol left in contact with the residue until the ^cen based upon deductions drawn from imperfect methods of 
former assumed a dark green colour. ^ separation. It possesses the reactions of Krukenber^ s hpo- 

Thc united alcoholic solutions were then concentrated and chromesy^ in the solid state, namely a blue coloration with sul- 

fied. Hansen had previously found that he could separate out, in the phuric acid, the same with nitric acid, and a green-blue with a 
case of the colouring matter of blossoms, liy means of saponifi- mixture of iodine in potassium iodide. It shows thrw 


case of the colouring matter of blossoms, hy means of saponifi- 
cation, the yellow colouring matters from the fats in combination 
with them, as Kiihne had previously done in the case of the 
ehromophones and other pigments, and not only did he get the 
pigments fat-free, but also in a crystalline state. 

« “D«r Chlorophyllfiurbstoff,” von Dr. Adolph Hansen, ArbeiUn dfs 
boiuH. iHttitnU XU Wartburg. Bd. iii. Heft i ; and /ST 

phYsikal.~mediciH. GesetUchafi. Wuntburg, 188^ Die 

%r Bimhenund F9eicht€.yerkmmdlungen derphystkahKk-medtcimschtn 

GeseUichnft MU tVurwburgt N.F., Band xviu. Na 7i *884, tr . j / 

■ KOhne, Untertuch. a. d. p^^ologtKken InttUxU der Untr. Metdfl- 
be^. Band i. Heft 4, 1878, ana Jfcd iv. Heft 3i *88a, 

Zur Kenntniss der ^lorophyllfarbstoffc, Stut^art, 1872 , 

4 Ibid. 5 Loc. tit. 

® Krukenberg, “ Vergleichend physiol. Studien,” x88o*8a. 


the blue hdf of the spectrum, but no absorption of red, and 
agrees in spectrum with the yellow colouring matter of etiolated 
leaves {etioim), which is incorrectly represented by some w pos- 
sessing bands in the red part of the spectrum. Chlorophyll green 
possesses four bands in the red half of the spectrum ; they agree 
with the four bands of the ordinary chlorophyll solutions. 

With regard to Tschirsch’s ” pure chlorophyll,” which, it maybe 
remembered, was described in the Journal of the Chemical Society 
February 1884, with the remark that the writer “reserved to 

* Compare Kahne, lite. eit^ Band iv. Heft 3i i88a. . , . 1 - 

» Knikenberg, lot. eit., “ Zur Kenntnios der Verbreitung der Upochrome 
im TyMeiche, Zweite Keihe, 3 te Abth. x88a. 


July 3 , 1884 ] 


NATURE 


22 $ 


himftlf **the right of examining it further,” Hansen observes 
that *Mt possesses all the reactions of the usual chlorophyll 
sauce.” ^ 

In a second paper* Hansen figures the spectra of chlorophyll 
p^n and chlorophyll yellow. His researches will, no doubt, 
be found useful by students of vegetable chromatoloc 
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RECENT MORPHOLOGICAL SPECULATIONS^ 

II. — The Origin of VerUbrales 

T 7 IFTEEN or sixteen years ago Kowalevsky’s researches on 
the development of Amphioxus and of Ascidians seemed 
to be solving tne question of the^ origin of Vertebrates. The 
discovery of the larval notochord in Ascidians, and the recog- 
nition of the homology of their pharyngeal clefts with the gill- 


nition of the homology of their pharyngeal cietts with the gill- 
slits of Vertebrates, made it necessary to acknowledge the close 
relationship of the two, as had been already foreshadowed by 
Herbert Spencer ; while the yet undisputed affinity of Ascidians 
to Mollusks brought Vertebrates and Invertebrates together in 
an unbroken line. But as new knowledge brought Ascidians 
closer to Vertebrates, it undermined their claims to molluscan 
affinities ; and as the doctrine of degeneration grew up, in 
the hands of Dohm and Lankester, it taught that Ascidians, 
and Amphioxus too for that matter, were not really anustors of 
the higher Vertebrata, but only degenerate descendants of such 
ancestors, poor cousins, as it were, of the higher Vertebrates. 
The lines by which Vertebrates hatl sprung from Invertebrates, | 
the common ancestor of Ascidians, Amphioxus, and the higher 
Vertebrates, had still to l>e sought for, 

^ Two leadii^ theories have been formulated, and are still under 
discussion. The first, identified with the names of Semper and 
Dohrn, maintains that the nearest allies of the Vertebrates must 
be looked for among the Chsetopod worms, the dorsal surface 
and spinal cord of the former corresponding morphologically 
with tne ventral surface of the latter, and its gangliated nerve- 
cord. On the second view, with which we may associate the 
names of Balfour and Hubrecht, we must take the ancestor of 
the Vertebrates to have been some segmented worm, descended 
from the same unsegmented types as the Chajtopods, but in which 
the two nerve-cords, at first lateral like those of Nemertines, 
had coalesced dorsally instead of ventrally, to form a median 
nervous system. 

Our discussion of the first of these theories may be 
made clearer if we use the words “neural” and “haimal” 
instep of “dorsal ” and “ventral,” for the gist of the theory is 
that in the two groups neural and fucmal surfaces remain con- 
stant, but what IS dorsal in the one is ventral in the other. 

In the Chstopods, say the advocates of this theory, we have 
a group of regularly segmented animals, not so far specialised 
but that we might well conceive ancestors like them to have 
developed into Vertebrates ; they point to the relations of the 
nervous, vascular, and alimentary systems, and to the develop- 
ment of the mesoblast, as being closely parallel in the two 
groups ; and they try to find traces or representatives in Chroto- 
pods of such typically Vertebrate possessions as notochord, gill- 
clefts, and swimming-bladder. 

At the very outset a difficulty arises which is perhaps the 
greatest the theory encounters. The mouth of Chietopods 
IS neurally placed, and surrounded by a nerve-ring ; in Verte- 
brates it is heemal, and it does not pierce any part of the nervous 
axis. Dohrn has attempted to overcome this objection. The 
present mouth of Vertebrates, he says, is not identical with the 
Invertebrate mouth ; it is a distinct and secondary structure ; it 
arises late in development, whereas in other classes the “ stomo- 
d«um ” or primitive oral invagination appears very early. More- 
over, in the majority of Vertebrates the mouth does not persist 
in the position it first appears in ; it arises some way off from the 
anterior end of the body, and in Elasmobranchs, some Ganoids, 
and Myxinoids it remains there, but in all other Vertebrates it 
bec<^es terminid. If we assume, then, that the mouth in exist- 
is secondary, there must have been a time when 
when its functions were performed by another 

^ possibiy, a remnwTt oiflbis 

P”®ai7 mouth. The hjmophysis cerebri appears first as an 
rmic involution, usually arising from the stomodeeum ; but 




in the lamprey, Gotte, Scott, and Dohm have shown that it 
arises from the ectoderm which li^ anterior to the mouth. It is 
here, in fact, a little pit of ectoderm, placed between those other 
two ectodermic pits, which are to become the nose and the 
mouth. 

If this involution ever pierced the brain and opened upon the 
neural surface, the fore-brain would then be evidently homolo- 
gous with the supra-oesophageal ganglion of Invertebrates, or 
ganglion of the prm-oral lobe. A great deal may be wid for thus 
reg^ing the fore-brain as distinct from the remaining nervous 
system ; it resembles the supra-oesophageal ganglion of the In- 
vertebrata in its close connection with the optic and olfactory 
organs, and in supplying only organs of sense. There is evidence 
to show that the third nerve belongs to the cranio-spinal series 
of segmental nerves, and that the olfactory and optic nerves have 
a different nature. If this t>e so, the mid-brain, giving origin 
to the third nerve, would appear not to have part in the ganglion 
of the prae-oral lobe. The termination of the notochord directly 
behind the fore-brain is an additional argument in favour of the 
morpholc^cal distinctness of the latter structure. 

Thus if we follow back the genealo^pcal record of the Verte- 
brates, we find that at one period their ancestors had a mouth 
upon the neural surface ; later, two openings into the alimentary 
canal appear, one on the neural and one on the haemal surface ; 
still later the latter gains the ascendancy, and alone remains to 
the present time. 'I'his secondary moutli must have arisen from 
some pre-existing structure ; it could not have originated as a 
simple depression of the outer skin which deepened and ulti- 
mately fused with the alimentary canal ; and the only pre-existing 
organs which could furnish such a passage from the exterior into 
the alimentary tract arc the gill-slits. We must conceive this 
Vertebrate ancestor as an animal with an intestine which opened 
anteriorly by a median mouth on its neural surface, and laterally 
by a series of segmentally situated gill-slits. The mouth took in 
water, which flowed out over the gill-arches just as it does still 
in the lower Vertebrates. If from any reason, such as the animal 
lying like the modern Annelids on its neural surface, it obtained 
a purer supply of water by taking it in through some of the gill- 
slits, it is conceivable that a pair of these slits assumed that 
office, and that by the exercise of this power the gill-slits became 
gradually larger, and ultimately fused in the middle line. The 
suctorial power thus acquired to take in water for the purposes 
of respiration was also of use in obtaining food, and thus a 
median hiemal suctorial mouth arose, such as the Myxinoids now 
possess. There is much evidence to show that the ancestral 
Vertebrate possessed a suctorial mouth which subsequently became 
modified for biting, and was carried forward to the front of the 
head, h'mbryology supplies the following arguments in favour 
of regarding the mouth as formed from the coalescence of a pair 
of gill-slits. It lies close against the gill-slits, it is separated 
from them by a gill-arch, it arises about the same time in the 
embryo, it opens into the alimentary canal ; finally, in some 
Tcleosteans, Belone^ Hippocampus y and GohiuSy the mouth first 
appears as two lateral openings, which afterwards fuse in the 
middle line. 

Admitting that the mouth is formed of two gill -slits, we have 
to see from what structures in an Annelid such gill-slits could be 
derived. In many Chrotopods no part of the body is set apart to 
perform the function of respiration. Where there are no gills 
the blood is commonly aerated in the walls of the alimentary 
canal, water being taken in at either end, and when charged 
with the waste products of respiration, it is expelled through the 
same ojjcning. In some cases, as in Hesioncy the surface with 
which the water comes in contact is increased by a pair of lateral 
sacs or diverticula. It is obvious that^ with such a respiratory 
apparatus it would be advantageous if there was an exit for 
the respired water distinct from its entrance, so that the blooci 
should always be in contact with pure water. Such an exit 
would be formed by fusion of the respiratory diverticula with the 
body-wall and subsequent rupture of the latter at the points ot 
fusion. And the apertures in the tentacles of Actini«and the w- 
forated liver-divcrticula of Eolis are adduced as analogous in- 
stances of such perforation, , ^ lu.. .i,^ 

Another suggestion which has been niade to 
origin of ^1-slits is that the inner ends 

organs gained an entrance into the alimentary tract, and, c ang ng 
their function, gave rise to gill-slits. 

By these steps a Vertebrate has been reduced to w Annelid 
stnirture, but certain questions which have X 

ment of this theory remain to be answered. One is whether the 
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mondi is formed from the most anterior pair of gill-slits. If the 
trabecube cranii are ^l-arches, the mouth is not the first. Some 
authorities consider the nasal sacs as modified gill-slits ; they are 
primitively double, and where we 6nd them single, as in Amphi- 
oms and Cyclostomes, it is due to secondary processes. 

In his ** Monograph on the IJevelopment ot the Elasmobranch 
Fishes,” Balfour has pointed out that the histological structure 
of the spinal cord in Vertebrates is exactly what would be found 
if, by mechanical folding, the two lateral halves of the nerve-cord 
of an Annelid became bent toward one another, whilst the external 
skin was pushed into the groove between them. If this folding 
were completed, so that the external epithelium formed a canm 
surrounded by nervous tissues, the white and gray matter would 
assume the same relative position that they possess in the spinal 
cord of Vertebrates. I'he nerves would then arise not laterally, 
but from the extreme ventral summit, and would thus correspond 
with the posterior roots of the Vertebrate spinal cord, whicn, as 
Balfour has shown, grow out from the extreme dorsal summit of 
the neural canal, a jx)sition comparable with the ventral summit 
of the Annelid nervous system. In Amphibia the primitive 
medtUlary plate (or modified area of dorsal e])ib]ast which is to 
fold in and form the medullary groove), although elsewhere 
single, shows signs of being formed of tw<j symmetrical halves, 
and in lioth embryo and adult the neural tulie has a structure 
which points to its origin from the coalescence of two lateral 
cords. 

I’he direction of the blood current, which flows from behind 
forwards on the haemal, and from before backwards on the neural, 
surface, agrees in Chaetopcids and Vertebrates if the surfaces be 
reversed, and the hyjiothcsis of reversal presents no great diffi- 
culties in the case of a cylindrical animal swimming in the sea. 

In connection with this theory it is interesting to note that 
Eisig has instituted a comparison between the lateral sense-organs 
in the Capitellidse (a family of Chaetopods) and the lateral line of 
fishes, and he further comjmres tne “siphon” of the same 
Chaetopods with that obscure rod of tissue sjflit off from the 
olimentaiy tract of fishes and Amjihibia, the sub-notochordal rod. 

The notochord is one of the most cliaiactcristic Vertebrate 
structures, and if the theory j)roj)ounded above be true, we should 
expect to find very distinct rudiments of such a structure amongst 
the Chaeto})ods, but although numerous organs have been inter- 
preted as such, Balfour states that none of these interpretations 
will bear examination. Quite recently N ussbaum lias found in 
the cockroach a longitudinal string of cells lying upon the nerve- 
chain, which in its development bears a striking resemblance to 
the notochord of Vertebrates, and Vejdovsky has described a 
similar structure in 01igocha;ta, developed, however, from the 
mesoderm, under the name of ncurochord. 

The supporters of the second theory, which we have connected 
with the names of Balfour and Hubrecht, claim that they have 
found an organ in one class of the Invertebraia which is com- 
parable to the notochord of Vertebrata. 

Balfour in the “Elasmobranch Fishes,” whilst combating the 
Chaetopod origin of Vertebrates, suggested that Vertebrates have 
descended from the same unsegmented stock as the Chailopods, 
but through some other line which has entirely disappeared. 
They^ have thus acquired similar segmental and other organs. 
In this line of ancestors he imagines that the primitive lateral 
nerve cords have tended to coalesce dorsally instead of ventrally. 
In his “Comparative Embryology” he repeats these views, and 
adds that their probability has been increased by the researches 
of Hubrecht, wno has shown that in some Nemertines the nerve- 
TOrds approach each other very closely in the median dorsal 
line. Hubrecht has quite recently amplified these views by 
tugpestii^ that “the prolioscis of Nemertines, which arises as 
an invipnable structure, and which passes through a part of the 
cerebraT ganglion, is homologous with that rudimentary organ 
which is found in the whole series of Vertebrates without excep- 
tion— <he hypophysis cerebri. The proboscidian sheath of the 
Nemertines is comparable in situation (and development ?) with 
the notochord of Vertebrates.” 

The first of these two positions is supported by the facts of 
development. Although the details of the ontogenetic origin of 
the Nemertine probos^ are still wanting, the broad fact riiat it 
arises, like the hypophysis cerebri, as an mvagination of the epi- 
blast, has been establisned, 

'Hiese organs further resemble each other in the shifting of 
ttieir extemd opening, whidi is in some cases on the outer sur- 
in others on the dorsal wall of the alimentary canal just 
within the mouth. 


In this comparison between the proboscis of Nemertines and the 
hypophysis cerebri, the connection of the latter with the bmin and 
its relation to the anterior end of the notochord, must be especially 
borne in mind. The proboscis passes backward, between the anterior 
thickenings which form the brain, the two lateral halves of whidk 
are connect^ by a thick nerve commissure ventral to the proboscis, 
and by a thin strand dorsal to it. Thus the proboscis pierces a 
ring of nervous tissue, and the proboscis sheath reaches forward 
to the level of this nervous commissure. This region, then, 
would correspond to that part of the vertebrate brain to which 
the hypophysis cerebri is attached and close behind which the 
notochord terminates, and would thus separate off the fore-brain 
from the remaining nervous system. In connection with this it 
Is a very significant fact that the superior lobes of the Nemcrtine 
brain ^ve rise to the nerves which supply the sense organs, 
while the strong nerve which supplies the anterior region of the 
resophagiis originates in the inferior lobes. The one pair of 
these lobes may thus have been perpetuated as the fore-brain, 
and the other as the rest of the nervous system. 

The sheath of the proboscis corresponds very accurately in its 
position to the notochord, but unfortunately the knowledge we 
possess of its development is not great. Barrois and Salensky 
nave attributed a mesoblastic origin to it, the latter, however, 
noting a connection between the first origin of the oesophagus 
and proboscis. Hoffman has st.ated that part of the proboscis 
is split off the dorsal surface of the alimentary canal, whilst the 
muscular proboscis sheath is mesoblastic in origin. Hubrecht 
suggests that possibly the formation of the inner part of the 
proboscis sheath has been mistaken for the probosms. If this 
suggestion prove true, then the proboscis sheath agrees both in 
position and origin with the notochord of Vertebrates. 

The fully-developed notochord is a solid rod, whereas the 
proboscis sheath is a hollow tube. This, however, is no very 
serious objection to their homology ; and recently LieberkUhn 
and Braun have shown that the notochord arises at first as a 
hollow tubiform structure, whilst in old specimens of Cerebra* 
lulus (a Nemertine) the posterior end of the proboscis sheath is 
nearly or quite filled up with continuous cellular tissue. 

We have unfortunately too little knowledge at present to in- 
stitute a comparison between the other organs of Nemertines 
and Vertebrates. Attention should, however, be called to the 
ciliated lateral pits ujxm the head, 'rhese arine from the most 
anterior part of the ncsojiliagus in front of the mouth. They 
bud out from the walls of the (esophagus, and are in this stage 
dir(ictly com])arable to similar diverticula which arise in the same 
region in the larva of Balanoglossus, and which there give rise 
to the first i>air of branchial slits. I’hese diverticula become 
finally cut off from the oesophagus, but enter into connection 
with epiblastic invaginations, and are thus placed in communica- 
tion with the sea-water. In Schizonemertincs their inner end is 
in connection with the hrain ; the latter contains haemoglobin, 
and so they subserve respiration. In Hoplonemcrtines, how- 
ever, although their development is similar, they apparently are 
modified for a sensory, possibly an olfactory, function. In con- 
nection with these structures, Hubrecht calls attention to some 
of the results of Hatschek’s recent researches on the develop- 
ment of Amphioxiis. In this animal there are two lateral hyjxj- 
blastic diverticula growing out from the anterior part of the 
oesophagus in front of the mouth. These differ Ixith in their 
nature and development from the nrchcnteric diverticula, or from 
the branchial outgrowths. They are at first symmetrical, but 
have a different fate. They are both constricted off from the 
hypoblast : the left one communicates with the exterior by a 
ciliated opening which api^cars in the cpi blast ; the right one 
forms an epithelial lining to the prreoral txxly region. The left 
one has liccn looked upon as a special sense organ of the larva. 

Finally it is impossible to overlook the bsaring of Balano- 
glossus on our subject, although we are not yet in possession of 
dl the facts that Mr. Bateson^ No. xciv. April 18S4) 

recent researches seem to have elicited. The phar}mgeal slits of 
Balanoglossus have long been recognised as wonderfully like the 
gill-slits of Vertebrates, and on the other hand as toteuly unlike 
any structures possessed by animals outside the Chordata. But 
Bateson’s researches have mready shown that the developmental 
features of the nervous system and of the mesoblast are not less 
suggestive of the same kinship. For the mesoblast is developed 
from an anterior archenteric pouch with two posterior homa 
(eiuu^y comparable with that described in the last paragraph aa 
existing in Amphioxus) and two pairs of posterior poudies instead 
of the UnHj^umber that Amphioxus {xissesses. And the fate 
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of the anterior jpoiioh is almost^ i^ntical in the two forms, for in 
Balano^ossns its left-hand division becomes lined by 
opens to the eaterior, whereas its right-hand half clcgeoerates 
mto coimective tissue. And as regards the nervous system (wbi^ 
in Baknogiossi^ contains no mesenteric as that ^ Amphi- 
oxus does) ** it is only necessary to imagine invagination of the 
dorsal nerve-cord to have bron extended along the back (instead 

being confined to the region of the collar) in order to reproduce 
the condition which is found in Amphioxus.’* But however much 
we may be struck by these relations of Balanoglossus, its own 
isolated position and the extreme difficulty of allying it to any 
other Invertebrate groups prevent it from throwing much light 
upon the Vertebrate pedigree. The claims of the two theories 
discussed above may be unaffected, however dose the corre- 
spondence between Amphioxus and Balanoglossus may be shown 
to be ; and as yet Balanoglossus seems to do little more than 
remind us of how remote a relative of the Vertebrates Amphioxus 
itself is, Amphioxus occupies such an outlying branch, so far 
from the main stem of the genealogical tree of Vertebrates, that 
the demonstration of its likeness to an isolated Invertebrate like 
Balanoglossus may, like its obvious relationship with the Tuni- 
cates, be of little use to us. 

It is perhaps premature to judge between these two theories 
detailed above, pr to accept cither of them definitely as an indi- 
cation of the origin of Vertebrates, But we must point out that 
the Chsetopod theory lies under the great disadvantage of 
assumifig as far distant ancestor of V ertebrates a class of animals 
that seem really to occupy an apical jH)sition in a certain line of 
development. The Chaito]H)ds seem to be so highly specialised, 
that we must be suspicious of taking them to he the origin of 
another great groiij), but rather consider them as the ultimate 
result of evolution in a particular direction. In general it must 
always, a prioi f, be unsafe to attempt to make the ai^iex of one 
group the base of the next ; and in all cases it must be better, 
and more consonant with the principles of evolution, to search 
for the closest relations of one group among the simpler and less 
specialised members of another. A. K, S. 


TNE ROVAL SOCIETY OF CANADA 

'T'HE annual meeting of this Society was held at Ottawa, 
May 21-24, under the presidency of the Hon. P. J. (). 
Chauveau, LL.D,, D.-is-L, 

The following papers were read in Section HI. (Mathemati- 
cal, Physical, and Chemical Sciences) : — Electrical induction in 
underground and aerial metallic conductors, by F. N. (risborne, 
I'he author proposed, in order to get rid of induction 
phenomena in telephone circuits, to connect sending and receiving 
telephones by means of pairs of twisted and insulated wires. He 
described experiments made with a section of cable alxiut 3000 
feet in length and laid underground between two of the Dc])art- 
mental Buildings at (>ttawa. The cable contained twenty indif- 
ferently insulated wares, which were divided into j^airs, two wires 
being twisted together in each case, each jiair constituting a 
metallic circuit, and one wire of each pair being used as a 
** return” instead of the earth ^dates usually employed. 'The 
experiments showed that if one ol these pairs was used as a tele- 
phonic circuit, no induction efiects could be observed in the 
others, 'i'he absence of induction effect he attributed to the 
equidistance of the two wires of a pair from any third wire and 
the equality and opposition of the currents flowing in them. — A 
pajticul^ case of tne hydraulic ram or water hammer, by C. 
^llarge, C.E. — On the form of the contracted liquid vein 
affiscting the present theory of the science of hydraulics, by R. 
Steckel. Communicated by C. Baillarg^, C.E.— The origin of 
crystalline rocks, by T. Sterry Hunt, LL.D., F.R.S. The 
author began by remarking that the problem of the origin of 
those rocks, both stratified and unstratified, which are made up 
chiefly of crystalline silicates, is essentially a chemical one. He 
t^n proceo^d to review the history of the once famous dispute 
b^ween the vulcanist and the neptunist schools in geology as to 
whether granite and other crystalline rocks were formed by 
*p»eous or by aqueous agencies, and showed from recent writers 
* u *1 is not yet settled. He noticed of the igneous 

both the plutonic and the volcanic hypotheses of the origin 
o^hese rocks, and then considered the so-called metamorphic 
metasomatic hypotheses, which would derive them by sup- 
posed chemi^ changes from materials either of igneous or of 
queoiis ot^n. The hypothesis of V^emer was next discussed, 
nil conceives all such rocks to have been successively deposited 


in a ctTstidiiDe ftmn from a chaotic watery liquid, whk^ sur- 
rounded the primitive earth, and at an early time held in solutkm 
the whole of the materials of these rocks. The inadequacy of 
all of these hjqxitheses was pointed out, though it wouhi appear 
that Werner’s was the one nearest the truth. The author con- 
ceives that the crystalline rocks were formed by deposition from 
waters which successively dissolved and brought from subter- 
ranean sources the miners elements. Their formation is illus- 
trated by that of granitic veins, and that of zeolites — processes 
regarded as survivals of that which produced the earlier rocks. 
The true zeolites are but hydrated feldspars, while the minerals 
of the pectolitic group correspond to the protoxyd-silicates of the 
ancient rocks. The source of the elements in these rocks, 
according to the new hypothesis here proposed, was in the super- 
ficial layer which was tne last-congealed i>ortion of an igneous 
globe consolidating from the centre. In this primitive stratum, 
porous from contraction and impregnated with water, resting 
upon a heated anhydrous nucleus, and cooled by radiation, an 
aqueous circulation would be set up, giving rise to mineral 
springs. The waters of these dissolved and brought to the 
surface, there to be deposited, the quartz, the feldspars, and 
other mineral silicates, which, through successive ages, built up 
the great groups of crystalline stratified rocks, often so markedly 
concretionary in aspect. Exposed portions of the primitive sili- 
cated material would be subject to atmospheric decay and disin- 
tegration, giving rise to sediments of superficial origin, which 
would becnme intercalated with the deposits from subterranean 
sources. I'he reactions l)etween the mineral solutions from below 
and the superficial materials were important in this connection, 
j>robably giving rise to certain ctimmon micaceous minerals ; 
while dissolved silicates allied to pect elite, by their reaction with 
the magnesian salts, which then passed into the ocean waters, 
generated species like serpentine and pyroxene. 'This process of 
continued upward lixiviation of the i>rimitive chaotic stratum 
would result in the production of a great overlying bcxly of strati- 
fied acidic rocks, leaving below a basic residual and much 
diminished portion, the natural contraction of which would cause 
corrugations of the superincumbent stratified mass, such as are 
everywhere seen in these ancient rocks. 'The source of volcanic 
rocks is partly in this lower and more or less exhausted stratum 
of comparatively insoluble and basic ferriferous silicates, whence 
come melaphyrcs and basalts ; partly in tlic secondary or acidic 
mass, which, softened by the combined agency of water and heat, 
may give rise to granitic and trachytic rocks ; and jiartly also, it 
is conceived, in later aqueous deposits of sui)erficial origin, which 
also may be brouglit within the influence of the central heat. 
This attempt to cx]>lain the genesis of crystalline rocks by the 
continued solvent action of subterranean waters on a primitive 
stratum of igneous origin the author designates the crenitic 
hypothesis, from tlie (ireek /on*, A preliminary state- 

ment of it was made by him to the National Academy of Sciences 
at Washington, A)>ril 15, 1884, and api)cai-s in tne Afuirican 
Naturalist for June. — f)n the density and thermal expansion of 
aqueous solutions of copper sulphate, by T*rof. J. (1. MacGregor, 
I). Sc. The author gaye the results of extended observations of 
the density of solutions of different concentration and at different 
temperatures. They show that the rate of variation of density 
with temperature incrt:ases with the temperature and with the 
percentage of salt in solution ; that the density of any solution at 
low temperatures (below 20^^ C.) diminishes, as the temperature 
increases at a greater rate than that of water ; that the ratio of 
the density of a solution to the density of water at the same tem- 
perature diminishes as the temperature increases ; and certainly 
for many solutions, probably for all, attains a constant value 
within the temperature limits of the experiments (below 35®* 50®) ; 
that, therefore, at about 40*^ C. the thermal expansion of solutions 
is the same as that of water at the same temperature. The expe- 
riments also substantiated a result formerly reached by Prof. 
Ewing and the author that very weak solutions of this salt have 
a smaller volume than the water used in making them. If then 
these solutions are made by the addition of anhydrous salt to 
water contraction must occur. The experiments show that the 
greatest contraction occurs in the case of a solution containing 
1*34 per cent, of anhydrous salt, in which case the contraction is 
0*0048. The solution containing 5 *95 per cent, of anhydrous 
salt has the same volume as the water reouired to make it.— 
Blowpipe reactions in plaster of Paris tablets, by Prof. E. 
Haanel, Ph. D. I’his paper was a continuation of that presented 
to the Society last year. The author described the result of the 
treatment of copper with hydroliromic acid, and of iron and 
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celenuie of mercuiy with hydriodic aeid. He held the range of 
coatings per se for those tablets to be ^eater than for any other 
support used in blowpipe analysis, and described these coatii^ 
for selenium, tiemannite, arsenic, silver, alloys of bisnnuth, 
antimony, and lead with silver, galena, orpiment, reug[ar, 
mercury, tellurium, carbon, cadmium, and gold. — Descnption 
of an apparatus for distinguishing flame-colouring constituents 
when occurring together in an assay, by Prof. E. Ila^el, 
Ph.D. The apparatus consists of a spectacle frame furnished 
for the left eye with plain colourless glass, and for the right eye 
with four glasses — red, green, violet, and blue. These glasses 
revolve on an axis, and can be brought either separately or in any 
combination before the eye of the operator. — ** Essai sur la Con- 
stitution atomique de la Mati^re,” by the Very Rev. T. E. Hamel, 
D.D. — The algebraical development of certain functions, by 
Prof. N. F. Dupuis, M.A. — Contributions to our knowledge of 
the iron ores of Ontario, by Prof. E. J. Chapman, Ph.D., LL.D. 
The paper contained a senes of analyses of magnetic and other 
iron ores from sanmles obtained personally by the author from 
various parts of Ontario. The geological conditions of the 
deposits are also briefly given, — **Note sur unc fait mctcoro- 
logique parliculier k Quebec,” by Rev, Prof. J. C. K. Laflamme, 
D.D. 

Section; IV. (Geological and Biological Sciences). — The fol- 
lowing papers were read ; — Note of observations in 1883 on the 
geology of a part of the north shore of Lake Superior, by A. R. 
C. Selwyn, LL. 1 )., F.R.S. In these observations the author 
considered he was able to show that the great masses of columnar 
trap which form the summit of 'J'hunder Cape, Pic Island, and 
McKay’s Mountain were not jiart of a ** crowning overflow,” as 
they have been described to be, and newer than the Keweenian 
series, but that they are contemporaneous with the black slaty 
shales of the Animikie series, which immediately and conform- 
ably underlie them. — Revision of the Canadian Kanunculaccaj, 
by Profl George Lawson, Vh,D. LL.D. (Halifax, N.S.). The 
author referred to his ** Monograph of Ranunculacese,” published 
in 1870, to the extensive collections that had l>een subsequently 
made, and to works published upon the North American flora, 
all of which enabled a fuller atxl more accurate dcscrijition of 
Canadian ranunculaceous plants to be given now than was 
possible when the jirevious paper was prepared. The greater 
precision given to recent observation had also enabled the geo- 
graphicid range of these plants to be stated more fully. The 
strilcing diversity of modification in the form, number, and 
arrangement of the several j'larts of the flower and of the fruit in 
the several genera was pointed out. T he number of Canadian 
^^ecies is 78 and of varieties 18 : viz. Clematis 4, Anemone 14, 
Thalictrum 6, Ranunculus 29, Myosurus 2, Paeonia i, Caltha 
3, Trollius I, Coptis 2, Aquilegia 2, Dcljihinium 5, Aconitum 
2, Hydrastis 1, Actsea 2, Cimicifuga i, Trautvetteria i. — 
Geology and geological work in the Old World in their relation 
to Canada, by Principal Dawson, C.M.G., LL.D., F.R.S. — 
The Taconic question in geology, part 2, by T. Sterry Hunt, 
LL.D., F.R.S. 'Hie writer having given in the 7'ravisadions oK 
the Royal Society of Canada for 1883 the first part of this jmper, 
it remains in the second and last part to show, in the first place, 
more fully than has yet been done, the relations of the faco- 
nian or Lower Taconic series of stratified rocks to the succeeding 
Cambrian or Upper Taconic, which some geoU)gists have con- 
founded with the Taconian. In this connection is given a 
critical discussion of the studies of Perry, Marcou, and others, 
and the opinions of Dana as regards the Cambrian of the Appa- 
lachian region of North America. In the second place is con- 
sidered the probable equivalence of the Taconian to the Itaco- 
lumite series of Brazil and to similar rocks elsewhere in South 
America and the West Ind^ Islands, as well as in Hindostan 
and Southern Europe. Air of these comparative studies, it is 
said, tend to establish the distinctness of the Taconian as a great 
and widely-spread series of crystalline stratified rocks occupying 
a horizon between the Cambrian and Montalban or youn^r 
gneiss series of Europe and North America. — Note on the 
occurrence of certain outterflies in Canada, by W. Saundeia, 
London, Ontario. PapUio cresphonteSf once a rare butterfly in 
Ontario, is now widely disseminated throughout that province. 
In the Southern United States its larvae feed on the leaves of the 
orange and lemon, but in Canada they appear to thrive upon 
the loliage of such memlx^rs of the Ruttueee as Xantkoxy- 
hn, Pielea, Ruta, and Diciamnns, Papilic phUenyr is also 
extremdy rare in Canada, but a large flock of this species was 
observed by the Rev. C. J. S. Bethune near Woodstock, Ontario, 


in 1858. The writer also recorded the capture of Terias mexi^ 
cana and Theda smilads at Point Pel^, Ontario, in 1882, and 
concluded by remarking that twenty-three ye&rs ago he had 
taken two specimens of a new sp^es of Theda at London, 
Ontario, which has since been described by Mr. W. H. Edwards 
as T lata» — On some deposits of titaniferous iron ore in the coun- 
ties of Haliburton and Hastings, Ontario, by Prof. E. J. Chapman, 
Ph.D. This paper, after referring to the occurrence of numerous 
deposits of magnetic iron ore in certain zones or belts of country 
in the counties^ of Victoria, Haliburton, Peterborough, and 
Hastings, describes their conditions of occurrence as those of 
large isolated masses or ** stocks,” forming in some cases 
“ sheathed stocks,” or Stockscheidtrs and Skolars of German and 
Swedish miners, as in the great iron ore zone of Arendal in Nor- 
way. Whilst these stock-masses of iron ore are for the grater 
part quite free from titanium, one of vast size in the township of 
Glamorgan, and another equally large mass in Tudor, are sho^ 
to contmn a considerable amount of titanium. Detailed d^crip* 
tions of these are given, with analysis of the ore by the writer. — 
On mimetism in inorganic nature, by Prof. E. J. Chapman, 
Ph.D. Mimetism — as recognised in organic nature — ^has been 
regarded on the one hand as the direct result of a protecting 
Providence, and, on the other, as originating in imnute ap- 
proaches towards the imitated object, these becoming intensified 
in successive generations until the imitation becomes complete 
or reaches its extreme limit. In this paper the writer attempts 
to show that neither hypothesis may be absolutely correct,^ but 
that the peculiarity may be due to some occult law of “localism ” 
by which associated forms often become impressed with mutual 
resemblances. In support of this view he refers to several 
curious cases in which certain minerals, normally and generally 
of very dissimilar aspect, become closely mimetic under certain 
local conditions, as seen in examples of quartz and zircon, 
pyroxene and apatite, &c., in the phosphate deposits of the 
Ottawa region. — A monograph of Canadian ferns, by Dr. T. 
W. Burgess and Prof. J. Maconn, M.A., F.L.S, Prof, 
aconn stated that twenty years ago the total number of ferns 
known to occur in Canada was forty-six, while at the present 
time it had increased to sixty-three. In illustrating the range of 
iht more interesting species, he particularly noticed the occur- 
rence of Phegoptef is calcarea in Anticosti, where he had found it 
in 1882, and remarked that the same plant has recently been 
collected by Dr. G. M. Dawson and R. Bell in the country 
around and to the east of the I-ake of the Woods. — On geological 
contacts and ancient erosion in the province of New Brunswick, 
by Prof. L. W. Bailey, M.A., Ph.D. This paper summarises 
the more important and well-established lines of physical con- 
tact between the geological formations of New Brunswick, as 
bearing upon the relative age of the latter and the disturbances 
to which they have been subjected. Three well-marked breaks 
separating groups of widely diverse character were recognised 
among pre-Cambrian strata, — the supposed equivalents of 
Laurentian, Huronian, and possibly Montaiban horizons, — a very 
marked one at the base of tne Cambrian, and others successively 
between later formations to the base of the Trias. The evidence 
of such breaks was shown to be of various character, including 
discordance of dip and strike, overlap, igneous extravasations, 
and intermediate erosion, and the bearing of the facts deter- 
mined on the ]>hysical and geological history of North-Eastern 
America, was briefly discussed. 'I'he granites, which constitute 
so marked a feature in the geology of the Acadian Provinces, 
were described as intrusive, and as the cause of the extensive 
alteration exhibited by the formation, which they have invaded. 
The erosion which accompanied or followed upon the disturb- 
ances descril)ed was shown to have been enormous. — Illustra- 
tions of the fauna of the St. John group. Part III. Cono- 
coryphidse, with notes on the Paradoxidse, by G. F. Matthew. 
The species of Corocor^phe referred to and illustrated are C. 
warthewi, Ilartt, with three varieties ; C. ele^ans, Hartt ; C. 
bai/eyi, Hartt, with two varieties, and a new form which the 
author describes as C. walcoUi, Critical remarks are also made 
upon Paradoxides lamellatust Hartt, and P, acadicus, — The 
Glacial deposits in the neighbourhoc^ of the Bow and Belly 
Rivers, by Dr. G. M. Dawson, A.R.S.M.— On the geology and 
economic minerals of Hudson’s Bay and Northern Canada, 
by Robert Bell, M.D., LL.D., Assistant Director of the Geo- 
logical Survey of Canada. By Northern Canada the author 
meant the whole of the Dominion northward of the organised 
Provinces and Districts, as far as knovm. His information was 
derived from his own observations around Hudson’s Bay and in 
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the North* West Territories, and from the reports and maps of 
the scientific men who had accompanied the various Arctic 
expeditions by sea and land. Specimens and interesting notes 
on the geolo^ of Great Slave l^ke had been received from 
Capt. H. P. Dawson, R.A., who had spent last year there in 
charge of the Canadian Station of the Circumpolar Commission. 
The distribution of the various formations from the oldest to the 
newest was illustrated by a laige geologically-coloured map of 
the whole Dominion. Referring firet to the Laurentian system. 
Prof. Bell showed that it forms the surface-rock over an 
enormous area of circular form on the main continent, and that 
the central part is occupied by the waters of Hudson’s Bay, 
which are surrounded by a border of Palceozoic rocks. If we 
included the Laurentian rocks of Greenland and the Atlantic 
coast from Newfoundland to Georgia, it would be observed that 
their general outline corresponds with that of the continent, 
which has been built up around this ancient nucleus. The 
Huronian strata, which constitute the principal metalliferous 
series in Canada, were closely associated with the Laurentian, 
and appeared to be always conformable with them. The largest 
and best-known areas were between Lake Huron and James’s 
Bay, but Dr. Bell had found four belts of them on the east coast 
of Hudson’s Bay, and others had been recognised in the primitive 
region to the west of it. Indeed wherever the older crys- 
talline rocks had been explored in Canada, belts having 
the character of the Huronian series had been met with. 
Limestones, slates, and quartzites, interstratified with amygda 
loids, basalts, &c., corresponding with the Nipigon formation of 
Lakes Superior and Nipigon were largely developed on the 
Eastmain coast and adjacent islands of Hudson’s Bay, and appa- 
rently also on the Co]>pcrmine River and to the westward of it. 
But a set of hard reef siliceous conglomerates and sandstones 
W'ere seen to come between the Huronian and the Nipigon series 
at Richmond Gulf on the Eastmain coast, which m^jieared to be 
unconformable to both. Mr. Cochrane and Dr. Bell had found 
similar rocks on Athabasca Lake, Capt. Dawson, K.A., on 
Great Slave Lake, and Sir John Richardson to the north-east of 
Great Bear Lake. The conglomerates, slates, and gray argil- 
laceous quartzites of Churchill and the white fine-grained 
quartzite of Marble Island were probably of this horizon. 
Silurian rocks were well known to be widely spread on some of 
the largest of the Arctic islands, and along the most northern 
chann^s of the Polar Sea. I'hey formctl an irregular and inter- 
rupted border on the western side of Hudson’s and James’s Bays. 
A large basin of Devonian strata, containing gypsum and clay- 
ironstone, extended southward from James’s Bay, West of the 
great Laurentian area, Devonian rocks could l)e traced here and 
there all the way from Minnesota to the mouth of the Mackenzie 
River. They were not, however, so widely distributed as had 
been supposed by the tdder travellers, who had passed rapidly 
through the country in the early part of the century, when the 
whole subject of American gcolo^ was in its infancy. I’hc so- I 
called bituminous shale of Sir John Richardson and others, so 

e evalent along the Athabasca and Mackenzie Rivers, was found 
’ Prof. Bell to consist of soft Cretaceous strata, saturated and 
ackened by the petroleum rising out of the underlying Devonian 
rocks, which here, as in Ontario, Ohio, and Pennsylvania, are 
rich in this substance. The principal features and the geogra- 
phical distribution of the Carboniferous, Liassic, Cretaceous, and 
Tertiary rocks of the northern regions were next described. 
Among other points of interest in reference to the jiost-Tertiary 
period, Dr. Bell mentioned that the remains of both the mastodon 
and mammoth had been found on Hudson’s Bay, and tliat there 
were reports of the occurrence of elephants’ tusks on an island in 
its northern part. Isolated discoveries of elephantine remains 
had been made in the North-West Territories and several on the 
Rat River, a tributary of the Youkon, near thelxirdei’s of Alaska. 
In referring to the economic minerals. Prof. Bell said that even 
the coarser ones, such as granite, limestone, cement-stone, slate, 
flagstones, gypsum, clays, marls, ochres, sand for glass-making, 
moulding, &c., would yet have their value in different parts of 
the great region under consideration. Soapstone, mica, plum- 
bago, asbestos, chromic iron, phosphate of lime, salt, pyrites, 
&c., had been noted in different locmities. Among ornamental 
stones known to occur, might be mentioned the rare and beauti- 
ful mineral lazulite discovered by Dr. Bell at Churchill, also 
malaclute, jade, agate, cornelian, chrysoprase, &c. Lignites 
of various qualities, some being very good, were found in many 
mac^ throughout the great tract occupied by the Cretaceous and 
Tertiary rocks of the Alhabasca-Mackenzie Valley and on the 


coasts and islands of the Arctic Sea ; also in Tertiaty strata at 
I Cumberland B^ and in Greenland, on the opposite side of 
Davis’ Strait. *rhe lignites found by Dr. Bell on the Albany 
and Moore Rivers were of ix>st-Tertiary a^. Anthracite of fine 
quality had been found on Ix>ng Island in Hudson’s Bay. True 
bituminous coal had been reported to occur on Banks’ Land,. 
Melville, and Bathurst Islands. Petroleum, which proceeded 
from Devonian strata as elsewhere in North America, was very 
abundant along the Athabasca and Mackenzie Rivers, and vast 
quantities of asphalt resulting from the drying up of the exuding 
petroleum were found on the Athabasca, around Great Slave 
Lake, and at various places in the interior. In reference to the 
metals, the ores of iron were abundant. Inexhaustible quan- 
tities of rich man^aniferous carbonate of iron existed on the 
islands of the Mamtounik chain. It lay in beds upon the sur- 
face over hundreds of square miles, and was broken up by the 
frost into pieces of convenient sizes for shipping. Valuable de- 
posits of magnetic iron had been found on Athabasca and Knee 
Lakes, and a great bed of pure clay-ironstone on the Mattogomi 
River. Capt. Dawson had found a vein of specular iron on 
Great Slave Lake. Copper ore had been met with on Hudson’s 
Bay and near Lake Mistassini, and large quantities of the 
native metal were known to occur on the Coppermine River. A 
band of limestone, running from Little Whale River to Rich- 
mond Gulf, was rich in galena. Zinc, moIyMenum, and man- 
ganese had been found on Hudson’s Bay, and antimony in the 
north. Both gold and silver had been detected in veins on the 
Eastmain coast, and alluvial gold had l)ecn washed out of the 
gravel and sand of the streams among the mountains in the tract 
to the west of the lower part of the Mackenzie River, which 
Dr. Bell thought might yet become the great gold and silver 
region of the north, cor resj bonding with Colorado and Nevada 
to the south. I'hc fine gold-dust found in the drift in one section 
of the N orlh Saskatchewan may have been derived, during the 
Glacial period, from the upper valleys of the Liard, on one of which 
the famous Cassiar gold district is situated ; although Dr. Bell 
had some years ago originated the theory that this gold might have 
come from Huronian rocks in the district to the north-eastward 
of Edmonton. — **Note sur certains depots auriffcres de I’a 
Beauce,” by the Rev. Prof. Laflammc, D.D. — ** Decouverte 
dc I’emeraude au Saguenay,” by the same, — Description 
of a supjioscd new Ammonite from the Upper Cretaceous 
rocks of Fort St. John on the Peace River, by Prof. J. F. 
Whiten ves, K.G.S,,’ &c. ; On a new DccniJod Crustacean from 
the Pierre Shales of llighwoocl River, N.W.T., by the same, 
I'he Ammonite referred to in the first of these communications- 
appears to ho a previously 11 nd escribed species of riHonocyelus^ 
closely allied to the type of that genus, the Ammonites woolgari 
of Sow'crhy, but with mucli more closely coiled volutions. It 
occurs in flattened nodules, in shales which art* believed to be 
the equivalents of the Fort Benton group of the Upper Missouri 
section. I'hc Deca)>od Crustacean from High wood River, a* 
tributary of the Bow, is doubtfully referred to the genus Hoplo- 
par. a of McCoy. — Notes on the manganese ores of Nova Scotia, 
by E. Giljdn, M.A., F.G.S. — A revision of the geology of Anti- 
gonish County, Nova Scotia, by the Rev. I). Honcyman, D.C.L. 
~ Notes sur la constitution geologique dc TApatite Cana- 
dienne,” by S. Obalski. 


THE EAINS AND THE RECENT VOLCANIC 
ERUPTIONS^ 

^ HE rains this year have been more persistent than usual. At 
Perpignan they have been extraordinary. Is it necessary 
to see any relation between this circumstance and the recent vol- 
canic eruptions ? The beautiful d^epuscular colorations of the 
past autumn and winter have been attributed to these eruptions 
ought we also to attribute to them the extraordinary spring 
rains ? I should be inclined to believe it. It is acknowledged 
that the presence in the atmosphere of solid particles facilitates 
the condensation of vapour. This would be in conformity 
with the position maintained by Mr. Aitken in his 
on Dust, Fog, and Clouds (volume for 1880-81, Trans. R,S,E»)i 
He concludes thus : — ** In an atmosphere saturated with vapour, 
but free from dust, there is formed neither cloud nor fog ; when- 
ever the vapour of water is condensed in the atmosphere, it is- 
owing to the presence of those solid particles, each of whichi 
becomes, so to speak, a centre of condensation, or the nudeus- 
of a small crystd of ice. ” 

* Paper read at the Paris Academy of Sciences by M. Gay, June 83. 
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Vei^ often direct observation has shown the existence of these 
^uats m drops of ndn« and this is what has happened in all 
puts of the world since the crepuscular colorations of 1883-84. 
The dttsto o(^ected have a composition which usually indicates 
a volcanic origin. It has been shown that other volcanic erup- 
tions have been followed by red glows in the sky ; it appears to 
me that it may also be shown that they have been followed by 
-abundant rains. The eruptions which have been referred to 
are those of the Skaptar Toekull, in Iceland, in the beginning of 
May 1783 ; of a new volcano, since disappeared, in the Sicilian 
Sea wly in July 1831 ; Cotopaxi, in America, in 1856 ; 
Vesuvius in 1802. 'I'hese eruptions were followed by colora- 
tions ; I add that they were followed by rains which exceeded 
the mean. The following, in millimetres, are the monthly heights 
of rain collected on the terrace of the Paris Observatory ; the 
second line is the monthly mean of from twenty to thirty 
yearn i— 



May 

June 

July 

Aug. 

.Sept. 


1783 ... 

62 

86 

43 

75 

51 


Means ... 

.. 47 

49 

86 

47 

42 



Ocu 

Nov. 

Dec. 

Jan. 18 

32 


1831 

... 52 

76 

36 

35 



Means ... 

■ 41 

47 

34 

34 




April 

May 

June 

July 

Aug« 

Sept, 

1856 ... . 

.. 51 

117 

49 

54 

54 

60 

Means ... . 

•. 37 

53 

54 

55 

45 

48 


Aug. 

.Sept. 

Oct 

Nov. 

Dec. 


1862 ... . 

52 

51 

73 

17 

42 


Means ... 

•• 45 

48 

SI 

36 

35 



EXPERIMENTS ON THE PASSAGE OF ELEO 
TRICITY THROUGH GASESSKETCH OF 
A THEORY^ 

'T'HE passage of electricity through gases has of late years 
^ become a very favourite subject for experimental investiga- 
tion,^ A large number of facts have thus been accumulated, 
and it becomes of importance to sec whether these facts throw 
any light on the theoretical notions which we have based on 
•other branches of electrical inquiry. 

If we have two bodies at a diircrciit electrical potential sepa- 
rated by a layer of air, we might imagine the air in contact with 
-the bodie.s to become electritied, tlien move on, impelled by the 
electric forces, and re-establish equilibrium by giving up their 
charges. The passage of clectrieiiy through gases would then be 
similar to the diffusion of heat. Hut, however natural such a 
view would be, it is impossilde to maintain it in the face of ex- 
perimental facts, 'rhe experiments which I shall bring before 
you to-day seem to me to support, on the contrary, the ulca that 
the passa,ge of electricity through a gas resembles the phenome- 
non studied by Helmholtz under the name of electrolytic con- 
vection. 

I shall avoid as much as possible all sujipositions and hypo- 
theses which cannot be put to the lest of experiment ; but it 
seems necessary to start witli some assum])tion in order to avoid 
too great a vagueness in the subsecpieiit explanations. The 
assumption which I shall make is this ; In a gas the passage of 
•electricity from one molecule to another is always accompanied 
by an interchange of the atoms composing the molecule. I 
shall also to prove that many facts are easily explained by 
the assumption that the molecules are broken up at the negative 
pole. 

If, in a vacuum-tube of the ordinary form, the discharge is 
passed at a pressure of alx)ut one millimetre, a luminosity is seen 
round the negative pole which is called the negative glow. A 
luminous tongue projects from the end of the positive pole, 
'which I shall call the positive part of the discharge, without 
sneaning to imply that it is charged with positive electricity. 
The positive part of the discharge and the negative glow arc 
separated by a non-luminous space, which I shall call ‘'the 
<lark interval.'* The glow itself is divided into three layers, the 
thickness of which increases with decreasing density. Closely 
surrounding the electrode itself, we have in • the first place a 
luminous layer, which on new electrodes is of a golden colour. 
The s^troscope shows the presence of sodium and hydrogen ; 
the sodium is due to foreign matter deposited on the electrode, 
«ad the hydrogen is expelled by the action of the heat out of the 

' Abstract of the BakerUn JLecture. R«ad before the Royal Society, 
June 19, ,884, by Arthur Schuster, Ph.D., F.R S. 


electrode by which it had been absorbed. When the electrodes 
have been m use for some time, the golden colour disappears, 
and the spectrum belonging to the gas used is seen. The second 
layer is known by the name of the dark space. The third layer 
is the glow proper. 

The theoiT which I shall endeavour to establish is this : That 
within the first layer the gaseous molecules are decompos^ 
that their native parts are projected with great velocity 
through the dark space, that this velocity is gradually reduced 
by impacts within the glow, and that in the positive part of 
discharge the discharge takes place by diffusion except when 
stratifications appear. 

According to the kinetic theory of gases, the molecule of 
mercury vapour consists of a single atom, which is incapable of 
vibration. Mercury has a very brilliant spectrum, which proves 
that the theory is incomplete in some important point. It is 
well known, on the other hand, that the theoretical conclusion 
receives support from the fact that the vapour-density of mercury 
vapour is anomalous. If, as is generally supposed, the molecule 
of the majority of gases contains two atoms, that of mercury can 
only contain one. If an essential part of the glow discharge 
is due to the breaking up of the molecules, we might expect 
mercury vapour to present other and much simpler phenomena 
than the gases with which we are generally accustomed to work, 
ThiSy indeetiy is tJie case ; for 1 find tkaty if the mtrcvry vapour is 
sufficiently free from airy the discharge through it shows no nega^ 
ttve giotify no darksfiiCiSy and no stratifications. At the ordinary 
temperature the spark does not pass through mercury vapour ; 
but if a tube free of air, but containing mercury vapour, is 
heatcfl, the discharge passes always in a continuous stream of 
light. It is not always quite symmetrical with respect to the two 
poles ; and a vcjy curious tendency of the spark is noticed, to 
pass at the negative pole rather from the glass out of which the 
electrode protrudes than from the metallic electrode itself. A 
brilliant sodium spectrum then appears at the point from which 
the spark sets out. Whenever small traces of air remain, strati- 
fiptions are very apt to appear, as a mixture of air and mercury 
gives fine stratifications, but 1 have never noticed them after 
sufficient removal of the air. 

I now pass to the description of an experiment which seems 
to me tc> be only capable of explanation by the views brought 
forward in this paper, and I should like therefore to consider 
them as crucial experiments, which have to be explained by any 
true theory of the discharge. .As negative electrode, I use an 
aluminium cylinder of 5*5 cm. internal diameter and 8 cm. long. 
A long aluminium wire running parallel to the axis of the cylin- 
der at a distance of about an inch formed the positive electrode. 
On exhaustion, the discharge at first passes as a sp.irk in the 
ordinary way, but as the i)resRure decreases the glow OTadually 
surrounds the whole cylinder, xoith the exception of a dark strip 
about 2 or ^ cm. in 7vidthy dinctly ipposiU the positive wire. The 
positive electrode seems, therefore, to repel the negative glow, 

'J'he following seems to me a plausible explanation of the 
phenomenon which I have just described. I'hc rapid fall of 
potential which is observed on crossing the negative electrode 
suggests at once, independently of any theory that we have to 
deal with, the action of a condenser, for we know that no stati- 
cal charge can ])rocluce a finite diflerence of i>otential at the 
electrode, while a double layer will jjroduce a discontinuity. 
Although it may not be proved that an absolute discontinuity of 
potential exists at the kathode, it is yet certain that a very rapid 
fall occurs at that place. This is all that is necessary for the 
ar^ment. 

We recognise such a double layer in the case of electrolytes, 
but there is an essential difference in the thickness of the layer 
within which we must imagine that condenser action to take 
place. In the liquids that thickness must be very small, as is 
shown by the intensity of the observed polarisation currents. 
The jjositively electrified matter in every case is kept against the 
negative surface by a joint action of electrical and chemical 
forces, for it has been shown by Helmholtz that only thus can 
we explain a difference of potential between two bodies. It is 
the chemical forces which keep the electricities asunder. The 
gaseous molecules or atoms, however subject to their mutual 
encounters, and alwa3r$ having certain velocities, will tend to 
leave the surface. They arc kept near the surface, however, by 
the electrical forces. 

Suppose, now, that a positive electrode is placed near such a 
condenser. The resistance of the gas is so much greater than 
that of the metal electrode that we shall assume the whole clec- 
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trode to be of the same potential. The lines of force will then 
cut the surfaM at right angles, and could we assume the con- 
denser to be infinitely thin, there would only be a normal force 
acting on its pa^es ; but as the lines of force are curved, the 
particles not in immediate contact with the surface are acted on 
by a ta^endal force which will tend to drive them away from 
the positive electrode. As a steady state will only be possible 
when the total force is normal throughout the condenser, we 
arrive at the condition for the steady state that within the con* 
denser the fall of potential must be the same for equal distances 
measured along the normal to the surface. 

Experimental evidence speaks strongly in favour of such a 
conclusion. If, for instance, a thin wire is used as electrode, it is 
well known that the tension at the end of the wire before dis- 
charge is very much larger than anywhere else. At high pres- 
sures the discharge passes indeed from the end of the wire, but 
as^ the exhaustion proceeds, the glow gradually covers the whole 
wire, and the same amount of electricity flows out of equal areas 
situated anywhere on the wire, for the dark space which alters 
its width with the intensity of current is everywhere the same ; 
this implies that the fall of potential jicr unit distance is the same 
all over the wire. 

Hitherto we have only assumed a certain number of particles 
positively electrified in the immediate neighbourhood of the 
negative electrode, and we have left it altogether undecide<! 
what these particles are. Hut if we consider now the fact that 
the glow does not appear opposite the iiositive electrode, that is 
to say, that while the fall of potential is the same all t)ver the 
surface the flow is stronger at some places than at others, we 
are driven to the conclusion that the flow does not altogether 
depend on the fall of potential, and we must again look for an 
explanation in the chemical as well as the electric forces. 
Wherever the fall of jK)tential is chiefly i)roduced by the presence 
of the positively electrified particles, wliich I now assume t() he 
the decomposed molecules of the gas, these will help by their 
chemical action to decompose other molecules. Opposite the 
positive pole the fall of potential is principally due to near- 
ness of that electrode ; chemical forces are absent, and the 
molecules will not be dccomixjsed. This is, I believe, the 
explanation of the dark area. And it brings with it the expla- 
nation of a large quantity of other facts, as, for instance, the one 
which has been so long observed and well established, that once 
a current is set up in the gas it requires a much smaller electro- 
motive force to keep it going. For the discharge, according to 
us, will generally be introduced by a s])ark which must give the 
first supply of decomposed molecules before the continuous glow 
discharge can establish itself. 

I may for the sake of clearness once more mention shortly tin* 
principal points of the argument. 

The rapid fall of i>otential in the neighbourhood of the 
negative electrode renders the presence of positively electrified 
particles in its neigh liourhood necessary. 

If the distance through which the condenser action takes 
place is sensible, the positively electrified particles will be acted 
upon by a neighbouring positive electrode, 

A steady state will be established in which the fall of i 
potential along the normal from the surface will be everywhere 
the same. 

As however the flow is stronger away from the positive elec- 
trode, we must conclude that other forces besides electrical 
forces determine the flow. 

It is natural to assume that these are chemical forces ; that, in 
other words, the positively electrified particles are the decom- 
I^sed molecules, which by their presence assist the decomposi- 
tion of others, and therefore the formation of the current. 

Unless a flaw is detected in this line of argument, I think 
that Ae conclusion must be granted, namely, that the decom- 
position of the molecules at the negative electrode is essential to 
the formation of the glow discharge. This is really all that I 
endeavour to support in this paper. The rest can only be 
settled by further experiments. And amongst the rest I count 
alw theprimaiy cause which originally produces the decompo- 
sition *01 mole^es at one pole rather than at another. It is 
possibly due to an electromotive force of contact between the 
gas and the electrodes which tends to make the gas electro- 
negative. ^ 

The ^seotts molecules, then, according to our theory, are de- 
et the negative pole. Their negative constituents can 
»^w the electric action, and as the fall of potential in the im- 


mediate neighbourhood of the pole is very rapid, the atoms will 
I leave the pole with considerable velocity. That the region of 
, the dark s^ce is filled with matter projected from the negative 
pole follows almost conclusively from the experiments of Gold- 
stein and Crookes, and is also shown in a most striking way by 
I an ex^riment due to Hittorf. If a tube contains two parallel 
wire electrodes at a distance of say a quarter of an inch, the 
discharge will at high pressure pass in the usual way from elec- 
, trode to electrode, but at very low pressures the discharge from. 

the positive pole goes away from the negative. The resmts can 
I be snortly expressed by saying that, as far as the positive pole is 
I concerned, the inner boundary of the dark space forms the 
^ negative electrode. If the dark space is small and does not 
reach to the positive |H)le, the discharge passes from the latter 
towartis the negative pole, but as soon as the dark space extends 
beyond the positive pole, the piwitive part of the discharge goes 
towards the nearest point of the dark space that is straight away 
from the negative pole. 

We have then two closely adjoining, almost overlapping parts, 
in which the discharge is in opposite directions, and this could 
not be unless electricity is carried by matter which can, owing 
to its inertia and high velocity, move against the electric forces. 
To my mind this experiment proves conclusively that the nega- 
tive electricity is hound to matter projected with high velocity 
awtiy from the negative pole. 

Goldstein has shown that when a thin pencil of the negative 
glow belonging to one electrode passes close to another the 
pencil is deflected. According to our view, such a pencil would be 
formed by a succession of negatively charged particles pro- 
jected in nearly the same direction away from the negative 
electrode ; as these particles pass by another kathode, they 
are naturally deflected out of their path by the electric forces. 
Goldstein has shown that if the current is equally divided between 
the two kathodes, the deflection is independent of the intensity 
of the current, the pressure, and the nature of the gas. This 
is exactly what ought to happen according to our theory, for 
strengthening the current at one kathode means, as will presently 
appear, increasing the velocity of the particles. The square of 
the velocity will increase in the same ratio as the total fall of 
|X)tential in tlie neighlxnirhood of the negative pole ; as the 
particles pass the other kathode, the forces from it are increased 
in the same ratio asihestjuare of the velocity with which they are 
moving, and conserpiently the jiath will remain the same. Simi- 
larly all the other experimental facts established by Goldstein 
can he easily explained. 

The most conclusive proof of the view adopted in this paper 
would he found in the demonstration that the amount of elec- 
tricity carried by each ])!iriicle was always the same, whatever 
the current. I propose to test this fact in the following way : — 
It was found by Hittorf that the particles proceeding from the 
negative electrode, and projected at right angles to the lines of 
force in a magnetic field are bent round in a circle. This is as 
it should be, and 1 calculate that the radius of the circle ought to- 
vary as \l Fjt\ where F is the total fall of potential within the 
region in which the particles acquire their velocity, and e w 
the amount of electricity carried by each particle. As the 
current increases, it is shown by Hittorf that A’ increases ; and 
I find that at the same time the diameter of the ring in the mag' 
netic field increases. If this diameter varies as the square root 
of F, it would l)e proved that e must he constant as it is in elec- 
trolysis. At present we can only say that the average amount 
of electricity carried by the particles must increase less rapidly 
than the fill of potential. If e varies at all, we should expect it 
to vary proportionally to the fall of potential in the neighbour- 
hood of the negative electrode, and in that case the diameter ot 
the ring would be independent of the current, which it is not. 

The theory which I advocate involves the existence of a polar- 
isation, and it might be considered a difficulty that no polarisation 
currents have with certainty been observed in gases. I believe 
the difficulty only to be apparent, for the experiments prove that 
the fall of potential near the negative pole, though rapid, is not 
sudden, so that the layer within which the condenser action 
takes place is very much thicker in gases than in liquids. The 
capacity of the condenser is therefore smaller, and though the 
total fall of potential in the gas may even be stronger than in 
the liquid, the polarisation currents might escape observation. 

With regard to the positive part of the discharge it will be 
sufficient here to mention that stratifications ore principally ob- 
served in mixtures of gases or in compound gases, and tnat in. 
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the intervals ibetween two stratifications the disclmrge is very 
likely carried as through the dark space at the ne^tive electrode, 
while in the stratifications recombination of the decomposed 
atom^ takes place. 

An interesting law has been proved by Hittorf and E. Wiede- 
mann in the case of the iinstratified discharge. Hittorf shows 
that the fall* of potential i.s the same in the positive part for the 
same tube whatever the current. This means that the energy 
dissipated is proportional to the current, and not to the square of 
the current as in a liquid. In the latter form the proposition 
had previously been proved by E. Wiedemann, who has shown 
that the total quantity of heat generated is proportional to the 
total quantity of electricity which has passed through the tube, 
whether in a few strong sparks or many weaker ones. 

These experiments seem to point to the fact that once t he 
original velocity of the particles at the regular pole has been 
recced the velocity becomes independent of the stren gth of the 
current, that is to say, that in the positive part of the current 
greater intensity only means a greater number of particles 
taking place in the discharge. 

The paper also contains spectroscopic evidence a.s to the state 
of dissociation in a vaouiini tube, especially in the negative 
glow. 

The question as to how the electricity passes from the elec- 
trode to the ga.s is not di.sciissed, nor is it po.s.sible at present to 
decide, should the theory prove true, whether the polarity of the 
atoms in the molecule depends on the way in which these are 
combined, or whether that atom takes positive jiolarity which 
happens to be nearest the negative electrode as the molecule 
approaches it. 

In conclusion some novel influence of the magnet on the 
negative glow is described, and it is shown that two different 
effects have to be clearly distinguished. The first is an effect of the 
magnet on the discharge when that discharge is established, and 
has Deen sufficiently well investigated. But the second eifcct de- 
pends on the question from what part of the negative electrode 
the discharge sets out. With respect to this question we meet 
with many contradictory and inaccurate statements. If at any 
place the magnet tends to throw the glow together the tem- 
perature will be raised, and owinj^' to this fact the current will 
be strengthened, whicli again raises the temperature. It may 
thus happen that a slight cause can induce the current to pass 
almost exclusively from one part of the negative electrode. For 
a detailed description the reader is referred to the paper itself 
and the illustrations accomjmnying it. 
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Mr. Andkkw Gray, M. A., assistant to Sir William Thomson 
in the Natural Philosophy department of the University of 
Glasgow, has been appointed to the Chair of Physics in iNortli 
Wales University College. Ur. J. J. Dobbie, M.A., formerly 
** Clark” Fellow in Natural Science, has been elected to the 
Chair of Chemistry and Geology. 

The following is a list of prizes, scholarships, associatesbips, 
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of Mines, South Kensington, J une 1884; — First Year Scholar- 
ships : Albert G, Hadcock ; Fred. Carrodus ; William C. 
Rowden ; Thomas Rose. Second Year Scholarships : — George 
Oibbens ; Isaac T, Walls. ** Edward Forbes ” Medal and prize of 
books for biology, Thomas Johnson ; “Murchison” Medal and 
prize of books lor geology, Martin F. Woodward ; “Tyndall” 
prize of books for physics, course i, Isaac T, Walls ; “De la 
Beohe” Medal for mining,' Herbert W. Hughes ; “Bessemer” 
Medal, with prize of books from Prof. Chandler Roberts for metal- 
lurgy, (1) Percy Boswortb- Smith, (2) William F. Grace; “Hodg- 
kinson*’ prizes for chemistry, (ist, books, &c.) George T. Hollo- 
•way ; (2nd) Stephen}. Elliott and William P. Wynne. Associate- 
ediips in Normal School of Science ; chemistry, 1st class, George 
T. Holloway, William P. Wynne, and Elizabeth Healey; 
physics, 1st class, Benjamin Illingworth and Alfred Howard ; 
oiolo^, 2nd class, and geology 2nd class, Joseph Lomas. 
Assooateships in Royal Sdiool of Mines : mining, 1st class, 
Herbert W. Hughes ; mining, 2nd class, and metallurgy, ist 
doss, George H. Schroder; metallurgy, 1st class, Percy Bos- 
•worth-Smith, Alfred Sutton, Heniy G. Graves, and Harry J. 
Chaney ; metallurgy, 2nd dass, William F. Fremersdorf and 
Erskine H. B. Stephenson. 
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flowing to tne north or to the south to encroach on their east or 
west banks respectively, by G. K. Gilbert. The author, after 
further study, here Anally adopts the view that this tendency is 
sufficiently accounted for by terrestriad rotation. — Examination 
of Mr. Alfred R. Wallace’s “Modification of the Physical 
Theory of Secular Changes of Climate,” part iL, geological 
and palaeontological facts in relation to Mr. Wallace^ mc^ifi- 
cation of the theory, by Dr. James Croll. — Description of a 
new fossil marsupial from the ^^locene deposits of Chalk Bluffs, 
Colorado, by w. B. Scott. This opossum, which the author 
names Didelphys pygntaa, is intermediate in size between the 
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the fact that the small insectivorous opossums now characteristic 
of South America existed in Miocene times in North America, 
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On a method of obtaining autographic records of the free vibra- 
tions of a tuning-fork, and on the autographic recording of beats 
(five illustrations), by Alfred G. Compton. — Notes on the vol- 
canic rocks of the Great Basin, stretching for over 400 miles 
from the Sierra Nevada eastwards to the western base of the 
Wahsatch Range, by Arnold Hague and Joseph P. Iddings. In 
this region the association of andesites ana trachytes, or trachytes 
and rhyolites, is unknown, and the authors infer that trachytes 
occupy a far more restricted position among volcanic rocks than 
has hitherto Ijcen generally supposed. They also consider that 
the geological independence of rhyolite and trachyte is now 
clearly established. — Transition from the copper-bearing series 
to the Potsdam in the St. Croix River Basin, Wisconsin, by L, 
C. Wooster. — On the expression of electrical resistance in terms 
of a velocity, by Francis R. Nipher. — Lateral astronomical re- 
fraction, by J. M. Schaeberle. The author i>roposes a simple 
remedy for the errors in astronomical observations arising from 
the .assumption that all atmospheric layers of the same density over 
any given locality are parallel to the horizon. — Description of 
a remarkable variety of kaolinite from the National Belle Mine, 
Red Mountain, Ouray County, Colorado (three illustrations), by 
Richard C. Hills. — 'Hie influence of convection on glaciation, 
by Geo. F. Becker. — Description of anew Dinichthys ( A 
from the Portage Group of Western New York (two illustra- 
tions), by Eugene K. S. Ringueberg. 1‘his specimen differs in 
several important respects from the two Ohio species A. Herzeri 
and D. Jcrrelli, Newb. — Mineralogical notes on allanitc, apa- 
tite, and tysonite (two illustrations), by Edward S. Dana. 

Rtvue iVAnthropologh, tome vii. fasc. 2, Paris, 1884. — On 
the weight of the cerebellum and the hemispheres according 
to Broca's mode of registration, by Dr. Pliilii>pe Rey, who has 
been commissioned by M. Topinard to continue the comparative 
tables and determinations which had already served as tne basis 
of the memoir drawn up by the latter on the weight of the brain. 
Bicetre, Sainl-Antoine, La Pitic, and La Salp^tri^re are the 
sources whence Dr. Rey has derived the requisite data for his 
work, and his conclusions must therefore be regarded as haring 
more of a special than a general interest, since they are exclu- 
sively based on observations of the particular classes of persons 
confined in these institutions. — Study of primitive peoples, as 
the Kaffirs, and more especially the Zulus, by Elie Reclus. This 
paper presents little interest or novelty for English readers, as it 
consists almost entirely of extracts from English travellers and 
missionaries, and neither opens up new sources of information 
nor throws any novel light on the ethnography of the nations of 
whom it principally treats. — On the Kalmuks, by M. Deniker. 
In this second part of his memoir the author, after completing 
his description of the anatomical and physiolorical characters of 
the Kalmuk race, which he shows to be generafiy brachycephalic, 
supplies much important information regarding their present social 
and political condition under the influence of Russian domination. 
It would appear that the people have considerable mental capa- 
city, various young Kalmuks having taken good places in the 
examinations of the University of Astrakan, and officiating credit- 
ably as medical practitioners, and as directors of the hospitals 
which the Russians are establishing for the benefit of the tribes. 
The change from a nomadic to a stationary life seems, however, 
to have been productive of decided injury, the census of 1869 
howing a diminution of 22 per cent, in the population since 
1862. According to the author, this diminution principally 
affects while this census presents, moreover, the singular 
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feature that male births arc in excess of those of the opposite 
sex in the proportion of 139 to loo. It is conjectured, however, 
that this estimate ma^ be incorrect, and due to the fact that 
women and female children are regained as of little importance, 
on which account their nun bers may not always be taVen with 
exactitude. There would, on the other hand, appear to be no 
doubt of the fatal influences on the Mogul of the change from 
an easy, inactive, nomad life to that fmlowed in a settled com- 
munity, in which the strug|;1e for existence has to be carried on 
under the pressure of continuous if not hard labour and fixed 
regulations. — On the so-called ‘‘xyphoid” angle, byM. Charpy. 
By this term the author designates the angle comprised between 
the edges of the xyphoid depression of the thorax, while his 
paper is devoted to the consideration of the extent to which its 
general inferiority in women may be due to the pressure exerted 
by corsets, and how far it depends on physiological causes and 
pathological conditions. 

Bulletins de la Sociitid'Anthropologude Pa* is^ tomevli. fasc. 1, 
1884. — This number, as is usual wiUi the first of the series for 
the year, gives the various rules and repoits of the Society, with 
a list of its members and associates, and the presentations made 
to it in the preceding year, together with the opening address of 
the president, M. Hamy. The remaining contents are .* — A 
report, by M. de Mortillct, of the finds at Marcilly-sur-Eure, 
between Dreux and Evreux, where, in a red argillaceous loam, 
laid bare by a railway cutting, a cranium has been discovered of 
the Neanderthal t3rpe. Near the spot arc deposits containing 
elephant, rhinoceros, and other Ixmes, intermingled with 
numerous flint splinters. — On the Celtic cemeteiy of the island 
of Thinie at Portivy, Saint- Pierre-Quileron, by M. Oaillard. In 
14 of the 27 stone cists of various sizes which have escai^d 
the destructive encroachments of the sea numerous remains have 
been found, some containing four bodies laid one above the 
other, and generally in inverse directions, and much bent. Some 
of the lower skeletons are admirably prescn’’ed, and all are re- 
markable for an extraordinary development of the occipital 
region and great flatness of the tibia. Flints and potsherds of 
the Dolmen age occur in large numbers. — On the Quaternary 
Equidse, by M. Andr^ Sanson, who bases his observations on 
the large collection of bones found by M. Chauvet in the 
Charente and Dordogne. — On the supposed flint atclUr of 
Moulin-de-Vent, Charente- Inferieure, by M. Leon Rejou. 
According to M. Rejou, we have here not only the site of a pre- 
historic factory of ordinaiy flint implements, but the spot at which 
was manufactured a special form of these instruments, found here 
in considerable numbers, which he compares to our modem gimlet, 
and of which he has failed to discover any specimens either in the 
neighbouring Robenhausian deposits, or at any of the other 
French flint stations. — On the prehistoric flint lids at Chelles, 
Iw M. D’Acy. The most recent finds include a molar of 
Elephas primigeniusy which thus confirm the hitherto contested 
view that this mammoth form must l>e included in the fauna of 
the Chelles beds, from which M. Gaudry had moreover already 
obtained three similar teeth, — On the so-called “ Viens-Viens^’ 
of St. Domingo, by Dr. Dehoux, who believes that these, and 
other wild tribes 01 the Antilles, are the degraded representatives 
of mixed breeds, and not the descendants of primitive Indians. 
— On a placental anomaly, by Dr. E. Verrier, with illustrations 
of several other analogous abnormalities suggestive of the in- 
flu^ce of atavism in the human subject. — On the races of the 
Philippine Islands, by Dr. Montano, with anthropometric tables. 
The author discovered traces both in ancient and recent skulls of 
the artificial cutting away of parts of the teeth practised in the 
archipelago, but he has not met in the living subject with 
evidence of the maxillary and other lesions, believed, according 
to various authorities, to result from this practice. — On a case of 
scaphocephalus observed in the living subject, by Dr. Delisle, 
with comparative tables. — On the Toltecs and their migrations, 
by M. Chamay. — On the Botocudos and Purys of the iorests of 
Rio Janeiro, by Dr. P. Rey, with a vocabulary of their com- 
monest words. — Contributions towards the ethnography of the 
Fuegians, by Dr. Hyades, member of the Frentm Mission to 
Cape Horn. This paper is supplemented by a vocabulary and 
erramar drawn up by Mr. Bridges of the South American 
Missionary Society, whose papers on the manners and customs 
of the Fuegians from Voice for South America,” vol, xiii. 
1866, is also mven in extenso by the author. — On the use of iron 
m Egypt, by M. Soldi ; and on the antiquity of the knowledge 
and use of this metal by the Egyptians, by M. Beauregard. In 


the former of these papers the author attempts to show that stone 
implements were generally used in the preliminary labour of 
cutting blocks for statuary, and iron tools only for completing 
the final processes of sculpture. M. Beauregard, in his paper, 
deals, cn the other hand, with the chronologic bearings of the 
question, and considers at length the precise meaning of the 
various hieroglyphics supposed to indicate this metal. — On the 
rational and methodic process of deducing proportional means, 
more especially in reference to the genend mortality of France, 
by Dr. Arthur Chervin. ITie author explains the methods 
employed by him for the categorical grouping of diseases as 
shown in his Gcograpliie medicale de la France.” 

Sitzung^berickte der Naturforschenden Gesethchafiy Leipzig, 
1883* — In a paper on the “ Petrographic composition and struc- 
tural relations of the Leipzig Graywacke,” Dr. Saur confirmed 
the previous conclusion of Geinitz, that the rocks cropping out 
in the diluvial of the Leipzig district belong to the North Saxon 
Graywacke system, which api>ears to be partly Cambrian, partly 
l^jwer Silurian,— A comprehensive memoir on the German slugs 
was read by Dr. Simroth, who divided this family into two 
groups : Arion, with three species {hortensisy subfuscusy and 
emptricornm) ; and Limax, with four sulxiivisions {Lifnax 
proper, Z. lavisy Z. apestisy and Amelia). In a second memoir 
the author dealt specially with the question of hermaphroditism 
and differentiation of sex in Limax uwis. — A paper on the deve- 
lopment of the tissues and histological system of tne mammalians, 
by Prof. Rauber, recognises two fundamental types with possible 
transitional forms : (i) the type characterised by invagination of 
the embryoplastic pole of the germ cell (mouse, rat, guinea-pig) ; 
(2) the more general type marked by absence of invagination.— 
In an essay on the northern Silurian erratic boulders of the 
Leipzig district, Dr. Felix traces these rocks ultimately to South 
Sweden, Bornholm, Gotland, and especially Schonen.— A recent 
I visit to the Brunswick Anatomical Museum suggests some inter- 
esting remarks to Dr. Hennig on the subject of malformations 
of the fcnialc pelvis in early life.— A paper by Dr. Rauber, on 
the influence of temperature, atmospheric temperature, and 
various clcmentar;y substances on the development of the animal 
ovum, aims especially at a more exact knowledge of the inner 
properties of the embryo. The subject is treated under two 
heads: (i) the power possessed by germs in various stages of 
resisting outward influences ; {2) their plastic capacity, or ixjwer 
of adapting themselves by changes ancl modifications of all sorts 
to changed outward conditions. In a second paper the author 
reports the results of researches on the influence of increased or 
diminished proportions of saline solutions on Mollusks, Crusta- 
cea, liydroe, and other aquatic fauna. His experiments point 
at the conclusion that the primawol oceanic waters must nave 
always been saline. — In a memoir on the tin ores of the Ei^n- 
stock granitic system and their origin. Dr, Schroder infers that 
the tin ores resting on the turmaline granites of Eibenstock have 
been exposed by the weathering of the associated rocks. The 
same conclusion is arrived at by Dr. Y. Schalch respecting a new 
variety of strontianite discovered at Wildcnau, near Schwarzen- 
berg, in the Erzgebirge, — Some remarks on the traces of glacial 
action on the porphyry rocks of Wildschiitz near Eilenburg,, 
Saxony, were submitted by Dr. Dalmer, who tminted out that 
the stria ran in two different directions, the older and normal 
from north-west to south-east, the more recent exceptionally 
between 60® N. and 80® E. — Dr. A. Sauer presented an exhaus- 
tive analysis of some specimens of the ashes from the Krakatoa 
eruption of last year. The material appeared to be a lava evi- 
dently of the augite-andesite family, closely related in structuw 
to that of Turrialba in Costa Rica.— Dr. R. Sach^ reported 
on a new chlorophyll dye of a yellowish-brown colour, easily 
soluble in alcohol. The formula of this dye, which he names, 
^-phseqchlorophyll, is C^lIgjNg04. f *1 another paper he gave 
a chemical analysis of the feldspar present in the gabbro rocks, 
of Rosswein, Saxony, which appeared to be closely allied in, 
structure to true labradorite. 

La Belgique hortieole for October-December 1883 devotes 
a large portion of its space to a list of ornamental plants 
described or figured in Belgian or foreign journals, or in- 
gardeners’ catalogues, or exhibited in London, in 1882. The 
Rst comprises the large number of 251 species, of which 
are Monocotyledons, and 105 belong to the single order of 
Orchideae. The names are tollowea by very short descrip- 
tions.— There are also in the magazine a number of diort 
notes of interest to floriculturists, the conclusion of an article: 
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on the botanical discoveries of M. Roezl in America, and two 
•fee coloured plates of Cypripedium Spicerianum, and Aphefandra 
Margorita, 


SOCIETIES AND ACADEMIES 

London 

Royal Society, June 19. — **Thc Influence of Stress and 
Strain on the Physical Properties of Matter.” ^ Part I. Moduli 
of Elasticity — continued. Kelations between Moduli of Elasti- 
city, Thermal Capacity, and other Physical Constants. By 
Herbert Tomlinson, B.A. Communicated by Prof. W. Grylls 
Adams, M.A., F.R.S. 

The thermal capacity of each of the wires already used for the 
experiments on moduli of elasticity and electrical conductivity 
descried in Parts I. and II. of this paper ^ was determined. 

Every precaution was taken both with regard to the instru- 
ments themselves and the mode of using them to avoid error, 
and the formulae given below may be received with great con- 
fidence. 


Metal 


Density at 
9o•C^, den- 
sity of 
water at 
4'’C. = T 


Formula! for the num- 
ber of tliemial units 
required to raise the 
temperature of unit 
mass from o" C. to 
T C. 

Thermal capacity of 
water at <j C. = 1 


Thermal rap.acity 
per unit mass 
at /* C< 


Aluminium .. 

Iron 

German -silver 

^inc 

Capper 

Silver 

Tin 

Platinum-silver 
Platinum 
Lwd ... 


2-731 
71 38 

8 851 

1 0- 464 
7264 

ia'6j6 

21-309 

11- 193 


-20700/ -h 
■10601/ + 
■09411/ -h 
•o90o<)/ -I 
'(k^kiR/ -i* 
•05466/ 
*05231/ + 
.4726/ -I- 
•03108/ -h 
-02998/ 4 


-f)001152/“ 

*0000701/“ 

•tXKXK»53/*‘ 

'0*000374/* 

-CKKKl 

'otKKia 1 8 /“ 
■oo«xj36i/‘| 
•(KKK>1 38/'* 

•fviocHi 63 /“ 

•rK)o<*r53/® 


-20700 -h 

-10^*1 -i- 

•c*<;<*t.»9 -h 
*(k/)u 8 "h 

•05231 -1- 
*047«6 + 
•03108 -{- 
•0299S -t 


102304/ 

'000140a/ 

XX >748/ 
v>o 648/ 
KKJ436/ 
Kxt7a2/ 
*0*276/ 

Klli’S/ 

k>3o6/ 


It will be seen tliat ihc thermal capadly of all the melal.s 
examined increased with the teiniieralurc, a result whicli we find 
conflrmed by the oliservations of other investigators. 

The thermal capacities of the alloys platinum-silver and 
-German-silver are, within the limits of error, exactly the same as 
those calculated from the proportions of their components. Ther- 
mal capacity is, therefore, a physical property which is not 
likely to be altered to any appreciable extent by small impuri- 
ties, so that the results obtained by different experimenters agree 
very closely with each other. 

It has been proved® that if « be taken to denote Young’s 
Modulus,” and a the mean dislance between the centres of two 
adjacent molecules, eX is in the case of most metals ap- 
proximately a constant. From this it would follow that the law 
of force proved^ by Maxwell in his exi>erimcnts on the viscosity 
of gases • to exist between the molecules of a gas is approxi- 
mately true for solids, accordingly the force between any two 
adjacent molecules of a solid is approximately as the fifth power 
of the distance between their centres. Now if we denote the 
atomic mass Iw A, the density by A , the thermal capacity per 
unit mass by C,w, and the thermal capacity per unit volume by 
•Cvs we have the following relations : — 

C„/ X A = a constant ; 

Ct* = a X Cw i 
f X — a constant ; 


examined, but also in the case of a great many wbstances for 
which the values of C® and e have &en determined by other 
investigators. 

Still more approximately is it believed that this relation'would 
hold good if for Young^s Modulus ” the bulk-modulus of elas- 
ticity were substituted. Denoting the bulk-modulus by it 
was found that, within the wide limits of error to which de- 
terminations of the value of the bulk-modulus are liable to be 
affected — 

= a constant. 

C^l 

Neither of the above relations can be true for all temperatures, 
inasmuch as, whilst the value of Cv diminishes with rise of tem- 
perature, that of Ct* increases, but at ordinary temperatures it 
seems that the bulk-modulus of elasticity can calculated from 
the thermal capacity per unit volume by the formula — 

Cr = 2071 X 10® C,,!. 

The thermal capacity per unit volume increases with the tem- 
perature, and the researches of Matthiessen, Fizeau, and others 
on the one hand, and of Kohlrausch on the other, have shown 
that there is a like increment in the thermal expansibility and 
torsionability * of metals. A careful comparison was made of 
the various increments above mentioned, and it is shown in the 
j)apcr that whilst the ratio of increase per unit of expansibility 
with rise of temperature to corresponding value in the case of 
torsionability ® is, within the limits of error of observation, unity, 
that in which thennal expansibility and thermal capacity are 
concerned is about two, so that the rale at which thermal expan- 
sibility increases with the temperature is about twice the rate at 
which thermal capacity increases. The rate of increase of both 
thermal expansibility and thermal capacity varies with the nature 
of the metal, being greatest for iron and least for platinum. 

'rhe so-called “ real thermal capacity” of a solid may be found 
by dividing the thennal capacity of hydrogen per unit mass at 
constant volume, namely, 2 ’41 7, by the atomic mass ; and this 
part of the capacity will be independent of the temperature. If 
the ** real capacity ” be subtracted from the total thennal capacity 
wc* obtain that part of the capacity which docs v.ary with the 
tcni])craturc, an<l which has therefore in this paper been desig- 
nated the ** variable thermal capacity.” The following table 
shows that t/ie rate of increase per unit of thermal expansibility 
is at o" C., and thcfr/ore at any temperature^ equal to the increase 
per unit of the ** variable capadly ” .* — 


MeuI 


K.-Ue of increase per ^ Kate of incre.ase per 
unit at o' C. of unit at o" C. of 

‘ variable thermal llienn.'il evpansi- 


capacity ” = C' 


Iron 

■00230 

'I'in ... 

*00216 

Aluminium ... 

•o(*i97 

bead... ... ... 

'00192 

Copper 

‘00127 

y^inc ... ... ... 

*00157 

Silver 

*00135 

Platinum 

*00064 


hility = K 


•00309 

*00250 

*00215 

*00174 

*00196 

*1x3170 

*00155 

*ooo6z 


E 


i’i6 

1*09 

0*91 

*‘54 

1*09 

T*15 

0*93 


(i)' 


Prom these relations we obtain- 




= a constant ; 


-or that the cube of “Young’s Modulus” varies as the seventh 
power of the thermal capacity per unit volume. This relation 
was found to hold approximately not merely for the metak here 

*■ The ori|[inal title of the paper has been altered to the above, as being 
jinw exact in expression ■ Phil, part i^ 1883, p. 1. 

3 Loc. cit, p. 32, 4 Phil. Tmtu. t866, vol. exxvi. part i. 


It is shown in the paper that the thermal capacity fper unit 
mass is nearly two and a half times the “ real capacity,” so that 
only two-fifths of the whole thermal energy which we may im 
part to a mass of metal goes towards raising the temperature, 
the remaining three-fifths being expended in internal ^d ex- 
ternal work. The external work is practically insensible in 
ordinary cases. Of the internal work, that expended against 
bulk-elasticity amounts in the limiting cases from i/i, 000th to 
I /lo, 000th of the whole, and, though greater than the external 
work, is almost insensible ; moreover, there seems to be no re- 
lationship whatever between the whole thermal capacity per 
unit volume and the work done against bulk-elasticity. 

Raoul Pictet has concluded * that the amplitude of the oscil- 
lation of molecules around their positions of equilibrium may be 
taken as corresponding to temperature, and in the case of several 
metals has shown that 

T X /I X a = a constant, 

■ The inverse of “ simple rigidity.** 

copper are the only two metals for which the increase ot torsion 
ability with nse of temperature has been examined. 

8 Nature, 1870, p. 356. 
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where T Is the melting-point temperature reckoned from abso- 
lute zero, 3 the coefhcient of linear expansion, and a propor- 
tional to the distance between the centres of adjacent molecules. 
From the above relation, combined with those already men- 
tioned, we deduce 

T ^ g 

~ = a constant ; 
and 

T V g 

— = a constant. 

The 6rst of these two relations was found to hold good for ten 
out of twelve mettds examined, but for the metals bismuth and 
an^ony the ratio T /9 : Cti is almost exactly one-half of the 
ratio obtained for the other metals. It was concluded that for 
most metals the melting-point temperature may be approximately 
calculated irom the formula — 

T =-02253 X 

Where Cv and $ represent the mean thermal capacity per unit 
volume, and coefficient of expansion respectively between o® C. 
and 100" C. 

The second of the two relations was found also to approxi- 
mately hold good. 

In the paper will be found a full discussion of the experiments 
of Joule ^ and Edlund *•* on the thermal effects jiroduced by 
mechanical stress in metals. 

According to the researches of the latter the obsen^cti thermal 
effects of longitudinal stress on a wire is to be found by dividing 
the ihtoreHcal thermal effects by i*6i, since jiart of the work 
expended on a wire which is stressed longitudinally finds its 
equivalent in molecular effects which are not thermal. This 
view seems to l>e partly supported by some experiments made by 
the author on the viscosity of metals. 

Zoological Society, June 17.— Prof. W. H. Flower, Pre- 
sident, in the chair. — Mr. H. Seebohm exhibite<l and made 
remarks on some specimens of rare Asiatic and European birds, 
and called special attention to examples of a newly-discovercd 
Russian species, Bonasa griseiventris (Menzbicr). — Mr. Sclater 
exhibited the knob of the culmcn of the beak of a Rough -billed 
Pelican (Pelecanus), which had been shed by the bird in the 
Society’s Gardens last autumn ; and called attention to the fact 
that on coming into breeding iilumagc again this summer the 
bird had grown another knob. — Mr. Sclater also called the 
attention of the meeting to a very singular habit of a Vasa 
Parrot {Coracopsis vasa)t as observed in the Society's Gardens. 
— Mr. F. Holmwood gave an account of his oijservations on the 
employment of the Remora by native fishermen of Zanzibar for 
the purpose of catching turtle and large fishes. — Mr. H. Bowdler 
Shaqie read some further notes on the new Corsican Nuthatch 
{iiitta whiteheadi ), in continuation of former communications on 
the same subject. — A communication was read from Dr. G. 
Hartlaub, in which he gave the description of a new species of 
Creeper of the genus Salporni^, discovered in Eastern Equatorial 
Africa by Dr, Emin Bey, The author proposed to name it 
(after its discoverer) Prof. Flower, F.R.S., 

read a note on the names of two genera of Delphinidae, which 
he found it necessary to change. — A communication was read 
from Dr. Camerano, giving a summary of the distribution of the 
native Batrachians in Italy.— Mr. G. A. Boulengcr gave the de- 
scription of a new variety of lizard of the genus Lacerta from 
South Portugal, which he proposed to describe as Lacerta viridis, 
var. iadovh,~^R communication was read from Mr. H. O. 
Forbes, containing remarks on a paper by Dr. A. B, Meyer on 
a collection of birds from the East- Indian Archipelago, with 
special reference to those described by him from the Timor- Laul 
group of islands. — Lieut. -Col. C. Swinhoe read a paper on some 
new and little-known species of butterflies of the genus Teracolus, 
The author referred to and described twenty-two species, sixteen 
of which were new to science, and the others very rare. — A com- 
munication was read from Mr. Francis D^, F.Z.S., on the 
occurrence of LumJ>enus lumpetriformis on the cast coast of 
Scotland. — Mr. Oldfield Thomas read a paper upon the Muridse 
collected by M. Constantin Jelski, near tunin, in Central Peru, 
during the years 1870-73. The collection consisted of ninety- 
two specimens, representing twelve species, mostly belonging to 
the genus Hesjperomys^ the nine sub-genera of wmch were now 

* Phil. Trans, 1859, vol. exUx. p. 91. 

■ Afm, der Phys, und Chemie^ Band cxxvt, p. 539. 


arranmd and re-defined. One species and two varieties were 
described as new under the names of RhtUhrodon pictus^ ffe^er^ 
omys laticefs var. nitidus, and If. bimaculaius var. lepidus , — 
A communication was read from Mr. W. E. Distant describing 
the Rynchota collected by the late Mr. W, A. Forbes on the 
Lower Niger. The collection contained examples of twelve 
species, eleven of which belonged to the Hemiptera and one to 
the Homoptera. Two species appeared to be undescribed. — 
Prof. Mivart, F.R.S., read a paper on the development of the 
individual and of the species as forms of instinctive action. — 
This meeting closes the present Session. The next Session 
(1884-1885) will commence in November next, 

Geological Society, June ii. — Prof, T. G. Bonney^ 
F.R.S., President, in the chair. — Charles Edward Bainbridge, 
John J. Evans, William Frederick Fremersdorff, and Henry de 
Morgan Snell, were elected Fellows of the Society. — llie fol- 
jowing communications were read The range of the Palseozoic 
rocks beneath Northampton, by Henry John Eunson, F.G.S. — 
On some Zaphrentoid corals from British Devonian beds, by A. 
Champernowne, M.A., F.G.S.— On the internal structure of 
Micrahacia coronuta^ Goldf., sp., and its classificatory position, 
by Prof. P. Martin Duncan, M.B. (Lond.), F.R.S., F.G.S. 

Anthropological Inatitute, June 10.— Prof. Flower, F.R.S., 
jiresident, in the chair. — A paper was read on the deme and 
the horde by A. W. Howitt, F.G.S., and the Rev. Lorimer 
Fison, M.A., in which the authors traced a close resemblance 
between the sociial structure of the Attic tribes and that of the 
Australian aborigines. The word horde is used to indicate a 
certain geographical section of an Australian community which 
occupies certain definite hunting-grounds. Its members are of 
different totems ; in fact all the totems of the community may be 
represented in any given horde. Descent being through the 
mother as the general rule, the child is of its mother’s totem, 
not of its father’s, but it belongs to the horde in which it was 
l)orn. So, too, the children of aliens are admitted into the ex- 
clusive organisation by virtue of a right derived from their 
I mothers. In Attica there were also two great organisations — 
j one based originally on loc.ility, and another whose .sole qualifi- 
cation was that of birth — the demotic and phratriac. Both 
included the free-bom citizens, and therefore coincided in the 
demc coincideil with any phratria, or with 
any subdivision of a phratria. The naturalised alien was en- 
rolled in one of the denies, but there could be no admission 
for him into a phratria ; if, however, he married a free-born 
woman his children by her were not excluded, they were en- 
rolled in her father’s phratria, the relationship between a child 
anti its maternal grandfather being looked upon as a very near 
tic of blood. Thus, making all necessary allowance for differ- 
ence of culture in the two peoples, it appears that the phratriac 
is analogous to the social organisation in Australia, while the 
demotic divisions correspond to the Australian hordes.— A 
paper by the Rev. C. A. Gollmcr, on African symbolic 
language, was read, in which the author described the method 
by which the natives of the Yoruba country send messages to 
one another, and communicate their wishes by a variety of 
tangible objects, such as shells, feathers, pepper, stones, coal, 
sticks, &c. 

Edinburgh 

Royal Society, June 16. — Dr. Saug, Vice-President, in the 
chair. — The Astronomer- Royal for Scotland communicated a 
paper on micrometrical measures of gaseous spectra, which was- 
accompanied by several elaborate maps of the spectra examined. 
The instrument used gave a dispersion of 1200 degrees. Among 
several curious results indicated was the fact that the spectrum 
of nitrogen indicates it to be a com]K)und, while oxygen and 
hydrogen acl as if simple substances. Prof. Smyth also gives 
the spectra of carl)on- oxygen and carbon-hydrogen compounds. 

— Dr. Saug read a paper on the computation of recurrii^ 
functions, by the aid of chain-fractions. — Prof. Tait communi- 
cated a note by A. H. Auglin on an extension of Euclid I. 47. 
Mr. Auglin showed how, by regarding equiangular and equi- 
lateral polygons described on the sides of a right-angled triangle 
as lieing composed of equal isoccles triangles the methods of 
Euclid’s First Book might be used to prove the 47th Proposition 
as extended to equiangular and equilateral polygons. — W, £► 
Hoyle gave a paper on the Ophiuroidea of the Faroe Channel. 

Paris 

Academy of Sciences, June 2^.— M. Rolland, President, in 
the chair. — Researches on the ori^n and transformations of the 
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nhimtes univenally present in the vegetable kii^dom, by M. 
Berthdot From his experiments the author infers that the 
nitrates, derived partly from the soil, partly from the atmosphere, 
are found chiefly in the stems of plants, varying from almost 
tnflttite^mal quantities to 15 thousandths in the potato, 28 thou- 
sandths in wheat, and even 1 50 thousandths in certain species of 
Amaranthus. — Report on the documents, published by the 
Minister of Public Works, connected with the mission undertaken 

S f Lieut. -Col. Flatters to the region south of Algeria, by M. 

autu!^. The object of this mission, carried out in the winter 
of x8^8i, was to ascertain the possibility of constructing a 
railway across the Sahara, between the French possessions on 
the Mediterranean and the Atlantic. As far as the Asiu wells, 
the extreme point so far reached, no serious obstacle was met, 
and for over 350 miles to the south of Wargla, the ground was 
found to be so easy that a line might be constructed to this 
point at an outlay of about 4000/. per mile. — Arithmetical com- 
mentary on a formula of Gauss (continued), by M, de Jon- 
qui^res.-r-Report of the Suez Canal International Committee, 
meetings of ^une r6 and 19, communicated by M. dc Lesseps. 
The Committee pronounces in favour of simply widening the 
Canal in preference to constructing another. — Election of 
Dr. Salmon as Corresponding Member for the Section of 
Geometry in place of the late Mr. Spottiswoode. — Report 
on two cases of secondary suture of the central nerve 
attended by rapid restoration of the functions of the nerve 
in the paralysed parts, by M. Tillaux. — Remarks on 
some phenomena of chemical occlusion : occlusion of one 
gas by another, by M. P. Schutzenberger. — On a new method 
of synthesis of nitrous organic compounds ; complete synthesis 
of xanthine and methylxanthinc, by M. Arm. Gautier. — Re- 
searches on the formation and structure of the gray emb^onic 
substance in the spinal marrow of the higher vertebrate animals, 
by M. \V. Vignal. — Description of the Calocoris, an insect of 
the genus Phytocoris, which infests the vine and young grape, 
by M. G. Patrigeon. — Note on a generalisation of the theory of 
reduced quantities, by M. Em. Barbier. — Remarks on the height 
and annular form of the mountains on the planet Venus, by M. 
P. I^mey. From a careful study of a series of designs of the 
planet executed at Grignon during the present year, the author 
infers that a perfectly circular protuberance in the southern 
hemisphere, presumably a volcano, has an elevation of probably 
not less than seventy miles. He argues that this enormous 
height is in no way incompatible with the volcanic nature of the 
planet. — Description of a new mercurial electro-dynamometer, 
Dy M. G, Lippmann. — A study of the spheroidal state of fluids 
and their freezing-point under pressure, by M. J. Luvini, — Note on 
the glyoxalbisulphites of potassa and laaryta, by M. de Forcrand. 
— Researches on ferricopotassic tartrate, feme arseniate, arsc- 
nite of iron, and other colloidal sulphates of iron, by M. E. 
Grimaux, — A comparative study of the alcohols derived from the 
xylenic carburets, by M. A. Colson. — Remarks on the natural 
saltpetres of Chili and Peru, in connection with rubidium, 
caesium, lithium, and boric acid ; practical application to the 
beet-growing districts in the North of France, by M. Diculafait. 
— Distribution of the saline substances of the grist in the various 
products of the corn-mill, by M. Balland. — Note on the poison 
of the Hymenoptera, and anatomical description of their secret- 
ing organs, by M. G. Carlet. 1 ’he author concludes that the 
p(M8on of these insects is always acid ; that it is com])osed of two 
distinct liquids, one extremely acid, the other slightly alkaline ; 
and that tnese two liquids are secreted by two special glands, 
the ooir/ and the alkaline glands, which discharge their contents 
at the base of the gorgeret, or sheath of the sting. — On a new 
type of elastic fibre observed in the larva of Eristalis, by M. H. 
Viallanes. — On the development of the digestive tube of the 
Limacese, by M. S. Jourdain. — Note on the Geological Map of 
FnUice, scale 1 : 500,000, prepared by MM. G. Vasseur and L. 
Carez. This map, the first executed since 1842, will be com- 
pleted in forty-eight sheets early next year. Several of the 
sheets have already gone to press. 


Berlin 

PhyeiologlcAl Society, May 30.— Dr. Falk has, in the 
course of an investigation 6 ( the phenomena of death by drown- 
ing, determined experimentally certain relations of the cutaneous 
nerves to respiraticn for which he claims a manifold practical 
importance, when rabbits are suddenly plunged into c^d water 
of about 5*- 7* C. a cramp of the expiratory muscles occurs, and 
respiration ceases in the position of expiration. This effect of 


cutaneous stimulation occurs even when the superior laryngeal 
nerves have been cut through. The recognised relation of the 
trigeminus to expiration, which manifests itself in the occurrence 
of sneezing upon stimulation of the nasal mucous membrane, was 
also confirmed in these experiments ; when the face only was 
dipped into the cold water the expiratory cramp was very 
violent, whereas the sudden immersion of the hinder extremities 
and of the lower part of the body was inoperative, the effect not 
being produced till the breast and the nedc were stimulated. 
The re^iratory track of the laiynx was the only part of it that 
was affected, when the face was not immersed, Wt the glottis 
closed completely when the trigeminus was stimulated, when 
the cutaneous nerves were more powerfully stimulated so that 
pain occurred, a violent inspiration set in. The methods of 
restoring persons apparently aead and still-bom children to life 
have, according to Dr. Falk, no relation to the effect of cuta- 
neous stimulation upon respiration ; the dashing of cold water 
upon the chest acts upon the heart alone, and the pouring of 
water on the nape of the neck and back of the head acts upon the 
medulla oblongata. — Dr. A. Baginski, who had previously dis- 
covered the occurrence of xanthine bodies in the urine of children 
who were affected with nephritis, has followed up the occurrence 
of these substances, and has determined, by comparative examin- 
ation of healthy and sick children, that xanthine occurs only in 
nephritis ; and that the quantity of it present increases propor- 
tionately with the malignity of the attack. The circumstance 
that methyl xanthine resembles theobromine in its chemical 
composition suggested an examination of the tea, in which con- 
siderable quantities of guanine, xanthine, and hypoxanthine were 
detected. In the pancreas when putrefying the amount of 
xanthine substances were diminished, and of these guanine was 
the one of which, proportionally, most was destroyed by putre- 
faction. Next came xanthine, and hypoxanthine had the greatest 
powers of resisting putrefaction. The presumption that hypo- 
xanthine would not even be destroyed by digestion was not home 
out. After exhibition of hypoxanthine tne quantity that occurred 
in the urine was not above the normal but rather a little below 
it. Its effect upon the heart was a very remarkable one, it 
occasioned much more active and energetic contractions, so that 
hypoxanthine may be regarded as a body which has the power 
of increasing the cardiac activity, and perhaps it is to this that 
the beneficial effect of tea-drinking may be attributed. Dr. 
Baginski intends to follow up the investigation of these interesting 
substances further. 
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THE CHOLERA GERM 

A t the present moment when the Continent has again 
become the battle-field between cholera and the 
human race, all questions concerning the cause, diffusion, 
and prevention of the cholera virus must take a prominent 
place in the deliberations on the best sanitary measures 
to be adopted in combating this insidious foe. Almost 
all practical preventive measures in this country and on 
the Continent as regards cholera and other infectious 
maladies are based on the assumption — supported by a 
good deal of evidence both theoretical and practical— that | 
the virus is particulate, and, as indicated by its self-multipli- 
cation within the affected person, is a living organism. But 
the nature of this supposed organism of cholera has, until 
quite “recently, been altogether mysterious. As is well 
known, Prof. Koch and colleagues, sent out last year by 
the German Government to investigate the cholera in 
Egypt and India, have ascertained that in the rice-watcr 
stools voided by patients suffering from the disease 
there are present, besides micrococci and bacilli common 
to the evacuations of other than cholera patients, pecu- 
liar curved bacteria, so-called “ comma- shaped ” bacilli, 
which Koch has not been able to discover in any 
cases of diarrhoea. These comma-shaped ” bacilli Koch 
has succeeded in isolating by artificial culture. Unfor- 
tunately cholera has hitherto not been found transmissible 
to the lower animals, and therefore the function of these 
** comma-shaped ” bacilli must at present remain unknown. 
All we can therefore say is that Koch has shown that 
in cholera evacuations there exist, besides micrococci and 
straight bacilli, other organisms also characterised by this 
—that they are curved or comma-shaped. Whatever else 
has been said by Koch, his followers, and critics, scientific 
and daily papers, as to these “ comma shaped " bacilli 
being the cause of cholera, is simply and purely a suppo- 
sition, which, as we shall presently show, is wanting in 
the most essential elements. 

First and foremost, Koch has been unable to find 
anything of this ** comma-shaped ” bacillus in the 
blood or tissues in any stage of cholera. Now all ex- 
perience on cholera teaches that, whatever its cause 
may be, the alimentary canal is not the only passage 
through which the cholera-poison enters the system, 
but that its entrance through the respiratory organs 
is also an established fact. For this reason it is neces- 
sary to assume that, as in other infectious diseases, it 
passes in the stage of incubation of the disease through 
the blood and system. The symptoms of cholera, the 
whole nature of the disease, shows that it is not a local 
distemper of the alimentary canal, but that the latter is 
merely a symptom of the malady, as much as in typhoid 
fever the distemper of the ileum and spleen, or in scarla- 
tina that of the sldn, throat, and kidney. Had Koch 
found the " comma-shaped " bacillus in the blood or the 
tissues, the blood-vessels of the alimentary canal, 
mesenteric glands and spleen, the nature of this ^^comma- 
shaped” bacillus would have been as obscure as ever, but 
still there would have been some sure element in the chain 
VoL. XXX.— No. 767 


of surmises. Of course it might be argued, and as a 
matter of fact it is argued by Koch in the reports to his 
Government, that the bacillus, having found entrance into 
the cavity of the intestines, there multiplies, and produces 
some ferment, which, absorbed into the system, sets up 
the whole chain of appearances constituting the symptoms 
of cholera. This is quite possible, and to a certain limited 
extent is borne out by experience, notably in the case of 
putrid or pywmic poisoning, where, owing to the presence 
of putrefaction in a wound, the products of putrefaction — 
the sepsin — absorbed in sufficient quantities into the 
system, create the above disease, often terminating fatally. 
In this case no specific organisms are detected in the 
blood or tissues ; their presence is limited to the wound 
only, and their effect is merely this, that some ferment — 
ptomaine or some other substance — produced by them is 
absorbed into the system. 

That this should also be the case in cholera is, as we 
just said, possible, but it is not probable, for the simple 
reason that the cholera virus in a large percentage of 
cases enters the system by the respiratory organs, and 
therefore it must be assumed in these instances to pass 
into the general circulation, and consequently, if it is 
to be identified, must be identified in the blood or 
tissues. 

The practical consequences of an assumption that the 
cholera-virus passes into the system exclusively by the 
alimentary canal, and that it has its breeding-ground in 
the latter only, are so great, that before acting on such an 
assumption the basis for it ought to be established, which 
it certainly is not. 

Secondly, is it a well-established fact that this “comma- 
shaped” bacillus is present only in cholera evacuations? 
If it should be found that this bacillus is absent from the 
alimentary canal in all other diseases, then we could at 
best recognise it as pathognomonic, but it by no means 
follows that it is also pathogenetic. 

1 have lately had the opportunity of inspecting this 
“comma-shaped” bacillus in specimens prepared by 
Koch, from the rice-water evacuations, and also in artificial 
cultures, and I have fully convinced myself of its reality. 
But 1 possess prepared specimens of evacuations of 
patients suffering from severe diarrhcea (in an epidemic 
outbreak of diarrhcea in adults in Cornwall in the autumn 
of 1883, and investigated by Dr. Ballard, Inspector to the 
Local Government Board), in which specimens, besides 
micrococci and straight bacilli, there are undoubtedly 
present bacteria which, in shape and size and mode of 
staining, so closely resemble the “ comma-shaped ” bacilli 
of cholera that 1 am unable to discover a difference 
between them. I have, however, not made any artificial 
cultivation of them, and therefore cannot say whether 
there exist any differences between the two, notably as 
regards their mode of growth. 

Here is one other point to which we wish to draw 
attention : as Cohn {Beitrdge stur Biologic der Pflan- 
zenj Heft ii.) has shown, and as is now generally 
accepted, a rod bacterium which is characterised by being 
curved is regarded not as a bacillus but as a vibrio; 
and it is not quite clear why, unless for the sake of 
novelty, Koch, generally accepting Cohn’s terminology, 
should in the case of the cholera bacterium have deviated 
from it, and should not rather have spoken of it as a 
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vibrio, because a vibrio, and particularly a Vibrio rugula 
(sp. Cohn), is the organism which he describes as a 
“ comma-shaped bacillus. E. K. 


SULLY^S OUTLINES OF PSYCHOLOGY 
Outlines of Psychology^ with Special Reference to the 

Theory oj Education, By James Sully, M. A, (London: 

Longmans, (Jreen, and Co., 1884.) 

A . T the present time no one is so well qualified as Mr. 

Sully to write in the English language a text-book 
of psychology. Himself not committed to any of the 
systems of philosophy, he is unsurpassed in his knowledge 
of all, while we do not think it is too much to add that 
there is no one in this country who can be said to equal 
him in his acquaintance with the literature of pure 
psychology. Moreover, the weight of his information is 
ably balanced by that of his judgment, and therefore we 
were prepared to expect that in the often difficult task of 
drawing the lines between philosophy and psychology, 
he would furnish in this text-book and in this particular 
a brilliant example of scientific discrimination. After 
having carefully read his work with this consideration 
before our mind, we are glad to allow that our expectation 
has been fully realised, so that in no case can we say that 
we have found a philosophical theory doing duty for a 
psychological fad, or a psychological doctrine unduly 
coloured by the use of any philosophical spectacles. 
And this carefulness of method is the more creditable to 
the author, inasmuch as he nowhere avoids pointing out 
the relations in which this and that truth of psychology 
stands to this and that system of philosophy. 

The work, which runs to about 700 pages, is conve- 
niently arranged in large and small print paragraphs, with 
headings in large type, while copious foot-notes give 
references to all the more important literature on each 
point as it arises. “ Outlines of Psychology ” is thus a 
treatise well adapted to fulfil one of the most important 
functions of a text-book, viz. that of reference. But the 
ritain object which Mr. Sully has in view is that of supply- 
ing a text-book for educational purposes, and in order to 
further its usefulness in this respect he systematically 
travels beyond the “ outlines of psychology ” in seeking, 
as he says in the preface, ** to give a practical turn to the 
exposition by bringing out the bearings of the subject on the 
conduct and cultivation of the mind. With this object 1 
have ventured here and there to encroach on the territory 
of logic, cesthetics, and ethics, that is to say, the practical 
sciences which aim at the regulation of mental processes. 
Further, I have added special sections in a separate type 
dealing with the bearing of the science on education.” 

, It will thus be seen that the work is designed to meet 
the wants of divers classes of readers— teachers as well as 
students, and professed psychologists as well as beginners. 
But, owing to the arrangement of the subject-matter 
and to the employment of different kinds of type, con- 
fusion between the several objects which the writer has 
in view is avoided, while each class of reader can imme- 
diately find what it is intended that he should read. For 
our own part we have found profit in not skipping any- 
thing ; there is advantage to be gained by reviewing even 
the elementary truths of psychology when these are so 
clearly marshalled in logic^ order. 


If we were asked to indicate in what one respect more 
than another the present text-book of psychology differs 
from its predecessors, we should say that it does so in 
giving prominence to the principles of development. 
Without expressly espousing the theory of evolution, Mr. 
Sully carries through his exposition a latent reference to 
it, and clearly shows that he considers one of the most 
important duties of the present-day psychologist to be 
that of tracing on the one hand the probable influences of 
heredity upon mental constitution, and on the other the 
historical order of events in the psychogenesis of the indi- 
vidual. This leads him to assign a prominent place to 
the literature which of late years has joined the philo- 
sopher to the sect of baby-worshippers ; and it is evident, 
from the number of original observations which are 
scattered through the book, that Mr. Sully must himself 
have spent no small amount of time and devotion at the 
shrine. Here is one of his experiences, in which ”a 
little girl of 4J years once drove her mother to one of 
the most difficult problems of philosophy.” On asking why 
a wasp could not hurt a window-pane with its sting, and 
on being told in answer, “ Because the window-pane has 
no nerves and so is not able to feel,” the child perplexed 
the learning of the household by asking—** Why do nerves 
feel.^” We quote this little incident in order to cap it 
with one of a still more embarrassing kind, which we were 
told a short time ago. Another little girl of the same age 
was silently watching her father write his sermon, and 
after protracted obsert ation put to him the somewhat dif- 
ficult question—** Papa, does God tell you what to write 
in a sermon ? ” With some little hesitation our clerical 
friend replied in the affirmative, whereupon he was igno- 
miniously nonplused by the further question — **Then, 
papa, why do you scratch it out again ? ” 

Where so much work has been so well done, the function 
of criticism would be an ungracious one. Nor, indeed, is it 
an easy thing to pick, and still less to find, a hole in Mr. 
Sully ’s armour. The most important of the doctrines 
which we are disposed to question is the one which says, 
*‘ In later life we rarely if ever judge without making a 
verbal statement or proposition externally or internally ” 
(p, 392). This doctrine is no doubt one that is very gene- 
rally accepted, but it appears to us, with as little doubt, 
absolutely untrue. Unless we limit the term Judgment 
to the very act of Predication (in which case the term is 
divested of all its distinctive meaning), it appears to us as 
obvious as anything can be that in order to form a judg- 
ment there is no need to frame a proposition. Thus, for 
instance, to adopt Mr. Sully’s illustrations, whether by an 
immediate act of observation I judge “This rose is 
blighted,” or conclude from certain signs in the sky that 
it is going to rain, in neither case is it necessary for me to 
clothe the judgment in words, ** externally or internally ” 
spoken. The judgment (as distinguished from the state- 
ment of it) is in both cases formed quite independently of 
speech, in the same manner as are the so-called ** practical 
judgments” of infants and animals. But not only so. 
Even with respect to the more elaborated judgments which 
belong to what Lewes called ** the logic of signs,” we do 
not believe that, when once the needful structure of con- 
ception has been erected by the scaffolding of verbal 
signs, it is then always necessan' to revert to this scaffold- 
ing eveiy time that the conceptions are required for the 
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purposes of a judgment. The finished conceptions are 
known to be standing, as it were, already built, and do 
not require to be mentally named, or newly reconstructed, 
in every act of thought. And similarly with respect to 
propositions, although we cannot doubt, from inquiries 
which we have made, that some eminent thinkers habitu- 
ally employ the " verbuni mentale in the mechanism of* 
their thinking much more than others equally eminent, 
yet we do not believe that any man who ever thought was 
in any large measure really dependent upon this %>erbum. 
Indeed it appears evident that in all cases that mental 
seizure of perceived relations, in which an act of judgment as 
such consists, must be prior to the statement of the act, 
whether internally or externally. No doubt the statement 
may serve in many cases to give clearness and precision 
to the judgment after it has been formed ; but even here 
we are convinced that some thinkers are much less de- 
pendent upon this artificial assistance than others. In 
some minds whole trains of conscious reasoning upon 
matters of the most abstruse kind may pass without a 
single act of predication being performed, until the 
necessity arises for considering how these trains of 
reasoning may be expressed to other minds. 

We have dwelt upon this point, because it is one lo 
which we should like to see the attention of our psycho- 
logical readers directed. But we may now conclude by 
saying that every one who desires to have his information 
on psychological matters brought up to date ought to 
procure this excellent text-book. It must have involved 
immense labour on the part of its author, and the result 
is one which deserves the substantial gratitude of the 
public. Georgk J. Romanes 

OUR BOOK SHELF 

Numerical Exercises in Chemistry, By T. Hands, M.A., 

Science Master in Carlisle Grammar School. (London ; 

Sampson Low and Co., 18S4.) 

There are now several of these small books of questions 
in chemical arithmetic before the public, and although 
serving a very useful purpose, the tendency to run into 
purely arithmetical exercises with a flavour of chemical 
connection or application is apparent to a greater or lesser 
degree in all of them. This is to be regretted, as there is 
plenty of room for purely chemico-arithmetical problems i 
and questions. And then again it is not desirable that 
more time than necessary should be taken up by the 
chemical student in solving arithmetical problems, see- 
ing the immense amount of work to be done by the 
chemical student before he attains to a very moderate 
knowledge of the subject. We have an ever-increasing 
number of students who pass elementary and advanced 
examinations but who are completely fixed by problems 1 
in practical or theoretic chemistry whose solution de* I 
mands only a knowledge of the fundamental properties of | 
the elements and the effects of mass or temperature. The | 
questions in this little book are varied and not too nume- 1 
rous in any one section, and should be useful as leading 
up to chemical thinking. 

Ckimie EUntentara. Partea I. Metaloide. By Prof. 

Licherdopol. (Bucharest, 1884.) 

This is a text-book in use in the technical school in 
Bucharest, and for an elementary work contains a very ^ 
large anmunt of matter, and with the usual exception of 
Mvin^ meor^cal considerations in the early part of the 
^ arranged. The present part deals with the 
so-called non-metalhc elements, which arc arrang^ and 


treated in order of valency. At the end of each section 
are questions and problems. The appendix contains 
some good tables for the qualitative testing for acids and 
non-metallic substances and on rational formula;, both for 
mineral and oiganic substances. The work has a de- 
cidedjy practical stamp, and should be well adapted for a 
technical school of a general character. 

Voyages of Discovery in the Arctic and Antarctic Seas 
and Round the World. By Deputy Inspector* General 
R. McCormick, R.N., F.R.C.S. Two vols. (London ; 
Sampson Low and Co , 1 884.) 

It seems rather late in the day for Dr. McCormick to tell 
the stor>' of the various voyages in which he took part, 
in tw^o handsome and richly illustrated volumes. He 
is certainly extremely diffuse, and has evidently no idea of 

S ective and proportion. However, we can pardon 
in a venerable offleer who has done good service, to 
his country and to science in his day, especially since bis 
volumes contain much that is really >'aluable. Dr. McCor- 
mick was w'ith Sir Edward Parry in 1827 in the attempt 
of the latter to reach the Pole from Spitzbergen. But the 
greater portion of the first volume is occupied with the 
journal he kept when serving as surgeon in Ross's Ant- 
arctic Expedition of 1839*43 ; curiously he mentions only 
once or twice the name of Sir Joseph Hooker, whose 
classical Antarctic and other Floras were the result of 
his exertions during the same expedition. 'I'he second 
volume is occupied with the account of a boat voyage 
by Dr. McCormick in search of Sir John Franklin, and 
with his own exceedingly minute autobiography. The 
student of science will find much to interest him in 
these volumes ; the very large-scale illustrations of the 
forms of ice seen during the Antarctic voyage are of 
special value. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to re turn, 
or to correspond with the writers of, rejected manuscripts* 
No notice is taken of anonymous communications, 

[ 77 «/ Editor urgently requests correspondents to keep their tetters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts, ] 

Science and the Sandhurst and Woolwich Examinations 

As one of a class of private tutors who, because they possess 
the secret of successfully preparing lads of moderate ability for 
the al)Ove examinations, are invidiously or ignorantly termed 
“crammers,” I should like to say a few words on the subject of 
your excellent leader in Nature of June 26 (p. 189). 

With the opinions and suggestions therein ])ro])ounded, I most 
cordially agree, and I believe they would be indorsed by every 
true friend of real education throughout the country. One or 
two of the facts connected with the table of percentages admit 
of an explanation founded on considerations besides those ad- 
duced by the writer, the exposition of which will, I think, tend 
to confirm still more the truth of the general conclusions arrived 
at. Thus the high percentage of success in French, both for 
Sandhurst and Woolwich, depends a good deal on the fact that 
it is compulsory for the preliminary examination in each case, 
a candidate naturally pursuing for his “further” examination, 
a subject which he has already partially acquired. It is, besides, 
notorious that this subject is highly marked. 

Again, the percentage in the geography and geology for Sand- 
hurst would not be so high were it not that a non-classical 
Sandhurst candidate generally pitches upon it as offering the 
easiest choice in the way of a fourth subject, because six ques- 
tions in the paper are pure geography, a subject which is a^n 
obligatory for his “ preliminary, '^while the geology, as the writer 
remarks, may perhaps be more readily crammed than any other 
scientific subject. 

In the case of a Woolwich candidate who relies mainly on his 
mathematics^ the necessity of a fourth subject is not so muds 
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felt, and, besides, his mathematical tastes would naturally incline 
him, of the two, to take up electricity rather than geol(^. 

It is lamentable to think that this radical change, by which 
science is virtually shelved, is solely due, as the Duke of Cam- 
bridge said, to a desire on the part of the authorities to eliminate 
the ‘‘crammers,” and get boys passed into Sandhurst and Wool- 
wich direct from the public schools. 

Now, however desirable the approximation to such an ideal 
may be to the authorities, or even the public schools, it is very 
questionable whether it will prove equally desirable for the service, 
unless indeed means are taken to insure that the schools will do 
their work more efficiently than heretofore. This is scarcely 
likely to be accomplished by cutting science or even English 
literature out of the scheme, under the pretence that such sub- 
jects admit of beinp “crammed.” The truth is that in these 
points the authorities have simply pandered to the present 
inability of the schools to teach these subjects successfully. Nor 
is it likely that the schools will be any more successful in the 
teaching of French and German up to the new standard, than 
they have been up to the old. In this, as in everything else, the 
tutors by the new scheme are really left masters of the situation. 

Why do not the authorities accept what the Marquess of Salis- 
bury maintained was inevitable so long as competitive examina- 
tions existed, and instead of attempting the impossible task of 
uprooting the tutor, nlace him on a recognised official footing, 
give him in place 01 the prestige which efficiently insures the 
maintenance of discipline at the large public schools, the pro- 
tecting aegis of a few simple nilcs wnicn every tutor would be 
obliged to enforce, and the breach of which would render the 
offender liable to be denied entrance into the service? This 
would correct the evils which are prevalent at some of our larger 
army “ coaching ” establishments, and then there need be no reason 
for the pretence under which a candidate is supposed to be 
belter fitted for life by a total ignorance of science and the litera- 
ture of his own country, in lieu of which, like a parrot, he has 
been taught to chatter one or two foreign languages. 

Timbndge Wells, July 1 E. Douglas Archihald 


Animal Intelligence 

Han'ing noticed some time ago a number of letters in 
Nature on the aliove sul»jcct, I venture to publish an instance, 
whidi came under my own observation last month, of extra- 
ordinary intelligence in a rat. I was standing in the doorway of 
a large shed, the further end of which had been partitioned off 
with bars to form a fowl-house, when I was attracted by a 
gnawing and scraping noise ; turning round I saw a rat run from 
a large dog-biscuit which was lying on the floor, and pass 
through the bars. Being curious to watch if he would return, I 
kei>i quiet, and presently saw a well-grown specimen of the 
* ‘ common brown rat ” ( Mus decumanus) come cautiously for- 
ward, and after nibbling for a short time at the biscuit, drag it 
town d the bars, which are only two inches apart, and would not 
allow the biscuit to pass. After several unsuccessful attempts he 
left it, and in aliout five minutes returned with another rat, rather 
smaller than himself. He then came through the bars, and, 
pushing his nose under the biscuit, gradually tipped it on edge, 
rat number two pulling vigorously from the other side ; by this 
means they finally succeeded in getting a four-inch biscuit 
through a two-inch aperture. Not feeling pleased that' my 
dog’s biscuits should be used as food for rats, I threw a hammer 
at them and picked up the biscuit. 

I think the conduct of these animals showed a wonderful 
amount of intelligence ; it was evident that the first rat saw that 
to get the biscuit through the bars it was necessary that it should 
be on its edge, and, not being able to tip it and pull at the same 
time, he gained the assistance of a frienci. 

The short space of time during which he was absent, and the 
concerted ac ion, show also that they must have some wonder- 
fully facile means of communicating ideas. T. W. Kirk 

Colonial Museum, Wellington, New Zealand, May 


About twenty miles from this, in the town of l.ame, there 
resides a gentleman in the possession of a cat, which is so great 
a favourite that every day a plate and chair are placed for her 
beside her master, whose repast she shares with supreme 
epntent. 

One da^ for some reason the dinner was postponed, but the 
cal came m at the usual hour. She was evidently much discon- 


certed at seeing nothing going on, walked once or twice discon* 
solately round the table, then disappeared. Shortly afterwards 
she returned with a mouse, which she laid on her master’s plate, 
then going away, she came back a second time with a mouse, 
which she put on her own plate. She postponed further pro- 
ceedings until her master returned, when she immediately b^;an 
to purr and rub herself against his legs, as much as to say, 
“ Sec how nicely I have provided for you.” 

Between this town and the village of Holywood there is a 
country house which happened to take fire last week. The cat 
of the house, which haa access to the servant-maid’s apartments, 
ran up and pawed the young woman’s face. Being very drowsy, 
the girl turned to sleep afresh. The cat, however, after some 
interval returned, and proceeded to scratch the girl’s face to 
such purpose that she rose, and, smelling the fire, wakened the 
other members of the household, and the flames were extin- 
guished. 

A nephew of mine who is fond of cats generally keeps tluee 
or four, and by dint of pains and kindness teaches them a variety 
of tricks. I saw one of them sipping cream from a teaspoon, 
which it held between its two forepaws. I might relate quite a 
number of other particulars about cats, but do not like to tres- 
pass further on your space. The foregoing, along with the 
other details which I have already furnished, are perhaps not 
unworthy to be placed beside the interesting particulars narrated 
by the younger Cuvier and Mr. Romanes in reference to the 
intelligence of animals. Henry MacCo&MAC 

Belfast 


Butterflies as Botanists 

Tiik caterpillars of Mechanitis, Dircenna, Ceratinia, and 
Ithonia feed on different species of Sotanaceee (Solanum, Cypho- 
mandra, Bassovia, Cestrum), tho c of the allied genus Thyridia 
on Brunfelsia. Now this latter genus of plants had been placed 
unanimously among the Scrophularinese, till quite recently it 
was transferred by Bentham and Hooker to the Solanaceae. 
'rhus it appears that butterflies had recognised the true affinity 
of Bnmfelsia long before botanists did so. 

There is yet another and more curious instance of our butter- 
flies confirming the arrangement of plants in Bentham and 
Hooker’s “Genera Plantarum.” Ageronia and Didonis were 
formerly widely separated by lepidopterists, being even con- 
sidered as constituting distinct families, but now they are to be 
found beside one another among the Nymphalinse, and the 
structure of their caterpillars leaves no doubt about their close 
affinity. I'he caterpillars of Ageronia feed on Dalechampia, 
those of Didonis cm Tragia. l^w these two Euphorbiaceous 
genera were wid^ separated by Endlicher, who placed the 
former among the Euphorbiese, the latter among the Acalyphese ; 
Bentham and Hooker, on the contrary, place them close together 
in the same sub-tribe of Plukenetiese, and thus their close 
affinity, which had been duly appreciated ^ butterflies, has 
finally been recognised by botanists also. Fritz Muller 

Blumenau, Santa Catharina, Brazil, June i 


Christian Conrad Sprengel 

Will you allow me a short reply to Prof. Hagen’s letter pub- 
lished in Nature (vol. xxix. p. 572) ? It is evident that Prof. 
Hagen’s statements are very far from proving what he asserted 
in his former letter, viz. that between 18^0 and 1840 Sprengel’s 
discoveries were known to every student in Pru sia, and I think 
it would be easy to any one resident in Germany to prove the 
contrary by simply c mfronting what the manuals of botany pub- 
lished at that time say about the fertilisation of flowers. Thus, 
05 I learn from Delpino’s “ Ulteriori Osservazioni ” (p. 88), 
Link (“ Elem. Philos. Bot.,” ii. 1837, p. 222) and Treviranus 
(“Physiol, der Gcw.,” ii. 1838, p. 3^3), both of whom, accord- 
ing to Hagen, were entirely acquainted with Sprei^el’s dis- 
coveries, adopt Cassini’s erroneous view of the fertilisation of 
Campanula Ming effected through the collecting-hairs of the 
style instead of Uirough the stigmatic papillae ; and this must 
have been almost impossible for any one acquainted with 
Sprengel’s excellent account of Campanula rotunMfoHa (“ Ent- 
deckle Geheimniss,” p. 109). What Prof. Kunth, m his lectures, 
at the Berlin University, taught about the fertilisation of flowers 
may be seen in his “Lehrbuch drr Botanik” (1847, p. 422). 
Almost every line contains errors splendidly and ooniwcii^y 
refute^y SprengeL Thus he considers as contrivances sernag 
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to aid the self-fertilisation of the flowers the collecting-hairs on 
the style of Campanulacese and Compositae (see Sprengel, 
Pp* 35^)1 the pollen- masses of Orchideae and Ascle- 

piade* being fixed near the stigma (Sprengel, pp. 401 and 
* 39 ). tne movements of the stamens of Pamassia, Ruta, and 
Saxifraga (Sprengel, pp. 166, 436, and 442), as well as the 
movements of the stigmas of Nigella, Passiflora, and Epilobium 
(Sprengel, p. 280, 160, and 224). I do not know how to 
reconmie these errors with Prof. Hagen’s statement that Kunth 
was beyond doubt acquainted with the facts ” discovered 
“beyond doubt” never read Sprengel’s 
b^k, and I can explain those numerous and crass errors of one 
of the most celebrated botani.sts only by the assumption that at 
that time Sprengel had fallen into almost complete oblivion 
unong German botanists, and remained so till, as Prof. Mobius 
justly remarks (Nature, vol. xxix. p. 406), “the value of his 
treatise in its bearing on the theory of selection was first recog- 
nised by Charles Darwin.” Fritz MOller 

Blumenau, Santa Catharina, Brazil, May 25 


Voracity of the Drosera 

T AM not aware that the Drosera has been noticed to capture 
so large an insect as the dragon-fly, Pyrrhoioma mimum. Pass- 
ing a pond-side on a bright June morning, where this insect was 
flying plentifully, and near which Drosera rotuttdijolia was 
growing in abundance, 1 saw that many of these insects had 
fallen victims to the carnivorous propensities of the plant. On 
one spot about a foot square I counted six plants which had 
captured specimens of the dragon-fly, besides smaller insects. 
One plant had possessed it.sclf of two of the dragon-flies, one 
being partially digested and the other frc.shly caught. The 
Drosera plants, being young, were in many instances less in 
expanse than the dragon-flies caught upon them, which measure 
about two inches across the wings, with a body about one inch 
and a half long. The dragon-flies appeared to be attracted to 
the plants by the reflected sunlight glistening upon the beads of 
fluid secreted from the leaves, and from which the plant receives 
its common name of “sun-dew.” Those dragon-flies which I 
saw caught hovered over the plants about a second, at a distance 
of three or four feet, and then darted upon the plant, when they 
were instantly caught. A, Balding 

Wisbech, July 3 


Lightning 

At this time of the year one commonly reads of persons being 
struck dead, blind, or sei seless by lightning ; some of the phe- 
nomena arc very puzzling, especially in cases where persons are 
but slightly injured. 

On June 6, 1881, I was in the open country near the sea 
between Gosport and Southampton, in a place where there was 
no shelter. Here I was suddenly overtaken liy a violent storm 
of thunder, lightning, and rain. Before I had time to think of 
escape, the air became darkened hy the pouring rain, and, to 
save myself from a drenching, I perhaps fooli^ly put up my 
umbrella ; at the same instant I saw a blaze of fire on the right- 
hand side of my face ; the thunder burst at the same moment, 
^d a violent wrenching pain seized the fingers of my right hand 
(which held the umbrella), the pain instantly travelling to my 
elbow and shoulder, where it ceased. With the exception of a 
strong pain in the arm like rheumatism for the rest of the day, I 
felt no further ill effects. 

There is a blind beggar sometimes seen about here who carries 
a label stating that his eyes were destroyed by lightning ; there 
IS no iris to either eye ; both are quite white. One day lately I 
asked him how he lost his sight. He said that he was leaving a 
country public-hou^ during a thunder-storm, and he received 
the blow from the lightning at the street-door, as he stood on 
the top of a short flight of stone steps. He could only remem- 
ber seeing the blaze of the lightning, and being hurM to the 

K d down the steps into the street. On his senses returning, 
IS blind. He states that he had a little glimmering sight 
at the time of recovery, but first one eye and then the other soon 
became totally blind. 

A few years ago several letters appeared in Nature regard- 
iitt the descent of balls of fire in thunder-storms. On July S, 
whilst watching a storm from my windows at II.30 p.m. 
I distinctly saw in the south a ball of fire drop from the clouds 
to the earth. The descent was rapid, but not comparable with 


lightning, and with an inclination to the east. The ball appeared 
large, and about one-half or one-third the apparent size of ihc 
moon. A carpenter who was working for me at the lime, Mr. 

Hebb, on calling upon me a few days after the storm, 
told me (I had not previously mentioned the matter to him) that 
he had seen the descent of the same ball of fire from Mildmay 
Park whilst he was walking towards the south. It is the only 
example I have seen. Worthington G. Smith 


Solar Halo 

On Friday, June 27, about $ p.m. my attention was drawn to 
a solar halo which lasted for about two hours from that lime ; 
the circular part of the halo was white, and about the size of an 
ICC halo, the sun apparently about four times its proper size iind 
of badly-defined outline ; all within the halo was darker than 
the rest of the sky, and vertically over the sun there was alM)ut 
an octant of another circle (?) touching the first one, but prisinati- 
cally though not brilliantly coloured. On Saturday night there 
was a strong pink glow from 9 to 9.30 in the north-north- west, 
with a greener sky near the moor, which w.as itself also some- 
what green. \\\ w. Taylor 


INSECT PESTS IN THE UNITED STA TES^ 

•"PHIS volume is issued under the auspices of the Dc- 
* partment of Agriculture, and relates entirely to five 
insect pests. The book is full of matter of general as 
\vell as of purely scientific interest, and abounds in sugges- 
tions for checking and exterminating the pests of which 
it treats. 

One rises Irom its perusal with a sense of thankfulness 
for our temperate climate, insularity, and moderate dimen- 
sions. These conditions are unfavourable to excessive 
multiplication of insect life ; and hence we escape the 
locust, the canker-worm, and the palmer- worm, in their 
full devastating energy. The connection between solar 
activity and swanns of insects forms a special section ; 
and the relation between sunspots and locust flights is 
drawn out in tabular form, showing a striking coincidence 
between special locust visitations and the minimum of sun- 
spots. This is of course merely a scientific way of show- 
ing that hot summers breed insects. The Report deals 
with the Rocky Mountain Locust, the Western Cricket, 
the Army-Worm, Canker-Worm, and Hessian Fly, and 
the treatment of the subject is a full justification of the 
existence of such a Commission. 

An Entomological Section of an Agricultural Department 
appears to be an absolute necessity in those vast regions, 
and the facts and phenomena are so startling as to be 
worthy of constant watchfulness, and this can only be 
secured by a special and permanent Commission. On 
the other hand, the powerlessness of man in dealing with 
the actual invading forces of the winged or creeping 
armies of Hexapoda is constantly exemplified. It is truly 
observed that the only effective method of dealing with 
insects is to study their habits, their structure, their weak- 
nesses, their devolution. It is here that the entomologist 
shakes hands with the agriculturist. The cultivator is 
aralysed by the magnitude of the devastation, and the 
est he can do is to take such self-evident means as are 
at once available, such as burning, rolling, roping, or the 
like. The entomolomst works less precipitately, but more 
surely, in studying the sexual and maternal haoits of !he 
imago^ the conditions favourable to incubation, the hatch- 
ing and development of the larva^ the transformations to 
the pupal and perfect forms, and lastly, the food and 
habits of the mature insect. 

All these and other matters are searched into by the 
State entomologist much upon the same principle as a 
Government section collects information as to the habits 
and resources of some nation with which it may at some 
time find itself at war. Thus the Entomological Commission 

I “Third Report of the United State* Entomological Coiiunisdon. 
(Washington Government Printing Office, 1883.) 
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of the Uftited States collects information which may serve 
a purpose in a war of extermination against the objects 
of its studies. The volume contains a vast amount of 
practical information, an extensive series of microscopic 
sections, chiefly relating to the embryology of insects, zoo- 
graphical maps of North America, and appendixes bearing 
upon the subject-matter of the volume. Each destructive 
insect is very foully treated of with regard to its biologfical 
relations, its distribution, ravages, and methods of preven- 
tion, ail of which are of great interest. A middle section 
of the volume is occupied with matter which may be de- 
scribed as pure embryology, and deals with the deepest 
^estions which await the microscopist or the biologist. 
Thus the formation of the blastoderm, endoderm, meso- 
derm, and inner germinal cells, the phenomena of in- 
vagination, the evolution of the brain and ganglionic 
chain, the philosophy of metamorphosis, and the origin of 
wings. These matters appear scarcely germane to an 
Agricultural Department, and it is by no means easy to 
see how the discussion of such problems can throw 
the least little ray of light upon economic entomology. 
Viewed as a pursuit after pure knowledge, and a deep 
diving after the great mystery of life, these chapters may 
be considered as a contribution to our speculative know- 
ledge. As a part of an agricultural report they are 
as relevant as would be a disquisition upon a fourth 
dimension or molecular movements in solids. At p. 295 
is a Genealogy of Insects (Hexapoda), tracing from the 
Thysanura, followed by a detailea but highly speculative 
theory of the origin of the Coleoptera and otner insect 
types. “The primitive form of beetle was probably a 
Staphylinus-Iike form, with a long narrow body, and rudi- 
mentary elytra, and carnivorous in habit.” Such specula- 
tions probably are useful to their originator chiefly. We 
do not in fact deny their biological interest, but they arc 
mislead!^ in such a report as that before us. It is no 
doubt dimcult to draw the line between what is useful and 
what is not, but in loading an economic report with such 
matter a door is opened which could scarcely be shut 
against any biological problem whatever. And yet some 
sop must be thrown to the scientific inquirer enlisted in 
the service of a Commission. He perchance would mope 
and pine if too rigidly confined to the economic side 
without being allowed to express his views upon deeper 
and wider problems. There is abundance of matter con- 
genial to tne agriculturist in these pages. It would not 
be just in the limits of one short article to attempt to 
review all the subjects of interest brought within the 
covers of this volume. We select as an example of the 
work done by the Commission that familiar enemy of our 
race, the locust ; and we trust room will be found in these 
columns for a second notice of this work. “ If you 
avoid the destruction of locusts, you will have to forget 
the welfare of the people : which do you think ought to 
be thought of first? Was not therefore Tao-choon wise 
and good when he said * in killing insects one saves 
men?” Good Tao-choon flourished in the reign of Tai- 
Tzoon (dynasty Tan, from 627 ante till 649 post Christum), 
and he is still quoted in the Far West as an authority on 
locust destruction. So far back in point of time and so 
.wide in point of distance do the Commission ransack for 
information, bringing all to bear upon this war. The 
Emperor Shen-Tzoon’s orders would not perhaps com- 
mend themselves entirely to the independent voters of the 
.free States. Thus, “ whenever locusts leave desert places 
to go to populated ones, the local chiefs are obliged to hire 
poor people and have the eggs destroyed. If all of them 
.should not be destroyed, and the locust therefrom reappear 
the next year, those commanders will be punished with 
100 bamboo-rod blows.” Again, “ Once the locust appears 
there is no writing to be done for excuses of absence of 
chiefs. &c. — paper won^t help — the commander-in-chief 
must be present.” Evidently nigh position in the reign 
of Shen-Tzoon had its duties and responsibilities as well 


as its privileges. The practical and relentless measures 
recommended are thus described in the same document 
“ For the purpose of burning the locusts one digs a ditdi 
5 feet deep and 5 feet wide and twice as long. One 
empties the bags into the fire. As soon as the locust is 
in, it won’t jump out That’s what the poetry means by 
* delivering them over to the flames.’ Even in old times 
they knew that if you bury a locust he will creep out 
again. Therefore the destruction of locusts by Are, as 
th^ did in ancient times, is the best” 

The Rocky Mountain locust {CalopUnus spretus) is one 
out of about 200 species of this prolific family represented 
in North America. If we run our eyes over the map of 
North America and set aside all that^ortion containea be- 
tween meridians 103° and 1 17° W. of Greenwich, and from 
the parallels of latitude 40° to 53®, we have the “ perma- 
nent home” of this insect well before us. It is all 
considerably elevated, treeless, and arid, thus agreeing 
to some extent with the locust areas of Eastern Europe, 
Northern Africa, Asia, Australia, and Central and South 
America. It includes the greater part of Kansas, Ne- 
braska, Colorado, Wyoming, Utah, Dakota, Montana, 
Oregon, Nevada, and extends far southward into Mexico. 
It is bounded on the north by the tree-bearing regions of 
British America, on the east by the great wheat-bearing 
regions of the Eastern States, and on the west by the 
higher ranges of the Rocky Mountains. This gigantic 
area comprises 300,000 square miles, and the annual rain- 
fall is under twenty inches. It is all elevated, dry, and 
bracing, and is known physically as the arid region. It 
is not a wheat-growing area. Here the locust finds a 
permanent home, free from diseases, and suitable for 
breeding, and it is from these regions that, about once in 
eleven years, or at the minimum period of sun-spots, ex- 
cursions arc made and devastation is wrought. Stih, 
while the whole of the permanent region is favourable to 
the locust, there are in reality but few portions of it that 
are adapted to its greatest increase. The largest and by 
far the most important of these specially favourable areas 
is that of Central Montana and portions of the British 
Possessions immediately te the north. The next in im- 
portance is that of which the Snake River Valley is the 
centre, while a third locality is that of Southern Utah 
and parts of adjoining States. We must not pause to 
consider the prodigious and terrible armies with their 
devastating effects, “ darkening the sun,” and “ piled up 
in ‘ windrows ’ for miles in length.” Such narrations are 
highly entertaining, but may be “taken as read” by most of 
the readers of Nature. With reference to the treatment 
of this evil, it is hoped that cultivation will restrict the 
breeding area gradually but surely, and that the changes 
of climate which follow the husbandman and timber 
planter may also act advantageously. The active methods 
consist in digging trenches, sweeping the locusts into 
them, and burning them. This is best done when the 
creatures are in a torpid condition at or before sunrise. 
Harrowing the ground and processes of cultivation are 
useful in destroying eggs and larva,'. The noise of mus- 
ketry and artillery prevents swarms from alighting, and is 
frequently employed for this purpose, as are also fires with 
damp weeds thrown upon them so as to cause dense 
clouds of smoke. Marching locusts may be arrested by 
strips of tin resting against posts or nailed to walls, as 
they cannot climb over such smooth surfaces. Odier 
methods are referred to as having been published in pre- 
vious reports of the Commission, but on the whole Ae 
means proposed and adopted are of that simple sort 
which would be suggested rather by common sense than 
by any profound knowledge of the creatures’ habits. 

In this respect the Commissioners have been more for- 
tunate in their study of some of the other insect pests. 
One correspondent writes with regard to locusts:— 
“Th^ marched iminterruptedly through the village of 
Cqklpeig (Cape Colony), over walls and houses, and 
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destroyed every green thing. The plague lasted for 
weeks, and until the insects obtained wings, when the 
winds soon after wafted them away to devastate the lower 
country, and the ocean received them. Any opposition 
seemed so hopeless that none was attempted.” 

Among the most terrible of the insect scourges which 
affect the vast territories of the Western World, is the 
army-worm. The name arouses old associations, and 
one involuntarily recalls “ the canker-worm, and the cater- 
pillar, and the palmer-worm, my great army which I send 
among you.” The army- worm well deser\'es his name, 
although like most familiar vernacular appellations it may 
have been wrongly employed. The cotton- worm {AlcHa 
xylina)y for example, has been so designated ; but the 
true army-worm is Leucania unipuncta^ known in the 
earlier chronicle as the “ black worm,” and is the larva 
of a Noctuid moth, named as above by Haworth. It is 
difficult to give an idea of the fearful character of this 
plague when in obedience to solar influence it begins its 
march. “ Almost with a shudder (p. 145) one remembers 
that terrible invasion of Monmouth, when the potato 
fields were ruined as if by fire, and the waggon wheels 
reeked with green dripping gore as they entered our villages. 

. . . That beautiful lawn of Hollywood at Long Branch 
was invaded by them. The emerald sward \yas swept 
as if burnt. When any of the worms came against a tree 
they went up it, passed over the crotch, then descended 
at the other side. There is no * turn back ’ to this singular 
worm, and when their path is intercepted by a stream, on 
they come, until, crowded forward, a compacted mass is 
urged into the water to serve as a living pontoon, over which 
the army passes to take possession of pastures new.” 

Another account states that the army-worm when 
travelling will scarcely turn aside for anything but water, 
and even shallow water-courses will not always change 
its progress. They avoid the rays of the sun, hence during 
the day they crawl under stones and sticks as closely as 
they can crowd themselves together, like the cut-w’orm. 
They come out towards sunset and continue their mighty 
march. If they come to a field of grass or young grain 
they devour the whole of it, down to the very roots ; but 
if it is grown up to stalks they eat the leaves only, and 
then usually crawl to the top of the stalk and cut off the 
head and drop it to the ground. 

They all keep together like an army of soldiers, and 
usually advance in a straight line, not swerving from their 
course to avoid hills, hollows, buildings, or any other 
obstacle. On coming to a brook, they crowd into it ; 
millions of them are drowned, their dead bodies clogging 
and damming up the stream in places below, producing 
by their decay a stench in the atmosphere of the whole 
vicinity most noisome and intolerable. 

Monmouth County was invaded in 1880, and the 
following graphic sentences from the New York Sun will 
help us to obtain an idea of this calamity : — 

‘‘Trenches were seen extending for miles along the 
roads close to the edges of the fields, but the crops for the 
most part were withered and lifeless, and it was evident 
that the precautions had been taken too late. Very often 
a trench ran across a wheat-field, showing where the 
farmer had abandoned one portion of his crops and tried 
to save the remainder. Occasionally a field was seen 
intersected by numerous trenches, indicating that the pro- 
prietor had fought manfully against his persecutors, and 
^sputed the ground with them foot by foot. In many 
places the road was literally covered with the worms, all 
in motion, and all moving towards the fields on either 
side. Thousands and tens of thousands were crushed 
beneath the waggon wheels and under the horses' feeL 
but the rest passed on. And at intervals spots were passed 
where an imaginary line seemed to be drawn across the 
road beyond which the army-worms could not pass. 
For a certain space beyond, sometimes for a distance 0/ 
two or three miles, not only the roads, but the adjoinu^ 


country was free from the pest. Not a worm was to be 
seen until, the clear space passed, the waggon was again 
rolling over millions of them.” The remedies suggested 
partake of the general character of the means proposed 
by entomologists, and are probably mostly learnt by the 
entomologists from the farmers and peasants. They con- 
sist in rolling, fencing, ditching, burning, coal-tarring, 
poisoning, “drawing the rope,” which is done by two 
men drawing the rope in a direction at right angles to its 
own length. 

Another pest of difterent habits and less widespread 
destructiveness is the Canker-worm {AnisopUryx pome- 
taria and (rscuhtrta)^ an insect which feeds on the leaves 
of apple-trees, and completely ruins orch.nrds. Ento- 
mological science has conferred a boon by suggesting 
methods of getting rid of this creature by taking ad- 
vantage of its peculiarities. The fem.ale, like our glow- 
worm, is wingless, and therefore cannot rapidly spread 
beyond the locality where it exists, She hibernates in 
the earth near the roots of trees, and on the first return of 
spring she ascends the trunk, depositing her eggs between 
the leaflets of the expanding buds, sometimes even close 
to the ground, but oftenest under loose scales of bark. It 
is this peculiarity of the female which enables the fniit- 
grower to grapple with the difficulty. One of the best 
means is what is knowm as “hanging the band.” This 
contrivance consists essentially of a band or ring of tin 
a few inches outside the trunk of the tree, and held there 
by a circle of muslin attached to the tin at its edge, and 
drawn with a cord at the top, so as to fit the tree closely 
and prevent the insects from going over the tin, which is 
coaled with a mixture of castor-oil and kerosene : as soon 
as they touch this they drop to the ground. Troughs of 
oil arranged closely around the tree, or the complete 
isolation of the tree by fitted boarding lined on the out- 
side b)' smooth tin and also fitted with shallow troughs 
for oil are also used. Another ingenious plan is to use a 
cylinder of sheet tin upon a band of line or cord. The 
cord forms a firm boss around the tree, and the hollow 
cylinder surrounds it and extends them at four inches 
above and below it. 'Fhe female finds this an cflcctive 
barrier, and it is said if she even succeeds in passing up- 
wards to the top of the cylinder she will nc\ cr descend in 
the inside so as to again reach the tree. 

A good deal of interesting evidence is adduced upon 
the effects of “jarring and burning,” or the jarring of the 
affected trees, after spreading a light coating of dry straw 
on the ground below, which is then fired without injury 
to the trees. A table-spoonful of Paris-green in twelve 
quarts of water applied to the tree with a large syringe, 
when, as nearly as can be judged, the worms are all 
hatched, is a second method. “ rail-ploughing” is a 
I third plan, wdiich appears to have been very successful ; 
and, lastly, attention has been very properly drawn to the 
balance of power in nature by encouraging birds and 
parasitic insects that live upon the canker-worm. A 
valuable distinction has also been pointed out by the 
Commission between the “fall” cankcr-w'orm, and the 
spring species, from which it differs in many important 
respects, as may be gathered from its name. There are 
many other interesting chapters in the volume which we 
should have liked to at least have mentioned, but it is not 
our object to do more than give a good general idea as 
to the work of the Commission and the manner in which 
it is prosecuted. We therefore leave the consideration of 
the Hessian fly and the Rocky Mountain cricket, with a 
hearty recommendation to those who are interested in 
econctnic entomology to obtain this Report. J. W. 


T//£ FORES TR V EXHIBITION 

I N last week's Nature (p. 222) we briefly noticed the 
remarks of the Marquess of Lothian in declaring the 
International Forestry Exhibition at Edinburgh open. For 
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several reasons it has not been in the power of some 
foreign Governments to be represented at the Exhibition. 
And in more than one case, notably that of Chili, an un- 
foreseen accident occurred to prevent others who intended 
to be present. Where direct participation, in so far as 
exhibits are concerned, has been impossible, official maps 
and publications bearing on the forest service or literature 
of the country have been forwarded, or a representative 
has been commissioned officially to attend, or the efforts 
of private individuals have been exerted to supply the 
omission. The Exhibition has thus been inaugurated by 
the co-operation of many of the foreign and coloni^ 
Governments, and by the good wishes of all. 

In the arrangement of the articles exhibited the geo- 
graphical principle has been adopted, the goods of each 
country being together. 

A scientific arrangement was very desirable, and the 
“ classification ” issued by the Executive Committee was 
prepared with that intention, but it was found impossible 
to arrange the Catalogue in accordance with it, from the 
imperfect details given in many of the schedules of ex- 
hibitors, and the tardy arrival of the consignments. 
Great latitude has been, allowed to the admission of 
goods, which have been largely received during the week 
since the opening, and we believe that the very large and 
interesting collection from Japan will be in its place in a 
few days. 

The Catalogue contains much valuable information, 
especially the portion relating to India and the Scottish 
Arboricultural Society, which together cover eighty pages ; 
but it is not yet complete with respect to several colonics 
and foreign Governments, notably Japan. A new edition 
is promised, more easy of reference, where the theoretical 
classification of the articles on paper will agree with the 
actual distribution in the building. 

The ground on which the buildings are erected is 5 
acres in extent. The main building is 650 feet long by 
55 feet broad, with three annexes, each 150 feet long by 
55 feet broad, with a high central dome in each annexe. 

The design of the buildings is similar to the main 
galleries in the Health Exhibition, Kensington. Addi- 
tional annexes, 500 feet long and 25 feet broad, similar in 
design to the main buildings, were erected at a later stage 
in consequence of the large demands for space by the 
Japanese Government, &c. ; the exhibiting area thus 
became one-third larger than its original extent. It is a 
handsome light building which produces a very agreeable 
eflfcct on entrance. 

The Electric Railway runs along two sides of the 
building, and is about 650 yards in length. On the west 
side of Donaldson’s Hospital grounds a field 7 acres in 
extent was inclosed for the purpose of exhibiting wood- 
working machinery in motion, nurser>'men’s exhibits, 
greenhouses, iron houses, wire fencing, gates, &c. Here 
will be found various huts and chAlets, including 
one from Balmoral ; also the Manitoba Settler’s Farm, 
and many varieties of models of gates, fencing materials, 
&c., exhibited by the Commissioner of Her Majesty’s 
Woods and Forests, all having a connection with the wide 
su^ect of forestry. 

The Indian collection occupies the south central tran- 
sept, and several bays on each side ; it is v^r>' large and 
interesting ; the catalog^ue has a historical preface by Sir 
George Birdwood. The arrangement is admirable, Col 
Michael and his assistant having had experience in the 
Paris, Vienna, and Amsterdam Exhibitions. 

The Index Collection of Timbers sent by the Govern- 
ment of India, comprises 800 specimens, with their tom- 
mercial uses and habitats, and illustrates arboreal vegeta- 
tion from Thibet to Cape Comorin ; each specimen 
carefully labelled. 

In the Indian Court may be specially noticed the very 
valuable series of maps and diagrams executed by the 
Forest Survey Department under Major Bailey, R.E.. who 


has himself arranged them in an instructive manner. 
The excellence of these topographical surveys can 
scarcely be overrated in connection with the demarcation 
and management of the reserved forests divided into 
blocks or compartments, and in the case of boundary 
disputes their value is undeniable. For students of 
forestry this is a most important feature of the Exhi- 
bition, and shows the silent progress of the great w'ork 
which has been carried on by Dr. Brandon and his 
assistants during the past twenty- five years. 

The only other country which exhibits maps showing in 
detail the general distribution of forests is Denmark. 
There are three sheets displaying the occurrence of the 
forests of conifers and of broad-leaved trees, also the ex- 
tent of newly-planted areas and the geological formations 
on which they grow. There are also maps of the forest 
district of Kronborg which resemble those made in 
Germany, and are very neatly executed. 

It would have been very desirable that sets of these 
illustrative maps had been furnished as far as possible by 
various Governments to assist in determining the rates of 
growth of indigenous trees in different countries. For 
instance these diagrams give the mean height from 20 
to 1 20 years, and show that in Germany the height of 
beech and spruce js greater than in Denmark ; but the 
average diameter of the latter exceeds that of the 
former. 

In the Indian collection an interesting contribution 
from Col. Yule has found a temporary resting place. 
Marco Polo, w'ho tells us of the existence of the roc, a bird 
of wonderful dimensions, further tells how the feather or 
quill of the roc was brought back by envoys to Madagas- 
car or East Africa, and presented to the Great Khan. 
Col. Yule and Sir John Kirk seem now to have brought 
to light the true roc’s guill in the frond of the leaf of the 
Kaphia palm, which is largely used on the coast near 
Zanzibar for making stages, ladders, rafters, and doors. 
The hard ligneous frond, stripped of its leaflets, some- 
what resembles a stripped featner ; the largest is twenty- 
five feet four inches long, and twelve inches in girth at 
the base. 


TECHNICAL SCHOOL EDUCATION AT THE 
HEALTH EXHIBITION^ 

TN last week’s issue some account was given pf the 
appliances, methods, and results of pnmary school 
education to be seen at the Health Exhibition, and we 
ventured to express the hope that this remarkable and 
probably unprecedented collection would be carefully in- 
spected by as many as possible of our schoolmasters and 
mistresses, as well as by school managers and others. In 
the present article it is proposed to deal similarly with 
technical handicrafts ana science teaching as practised 
not merely in England, but in those foreign countries and 
organisations which, as previously stated, have brought 
together such excellent collective exhibits. 

The increased attention now being devoted to the whole 
subject of infant training, and the enlarged sympathy and 
interest with which the best modem teachers are studying 
the methods of FrObel (some of the developments of 
which are at the basis of all so-called technical training), 
have justified the appropriation of a considerable space 
to illustrations of the Kindergarten system. The Bntish 
and Foreign School Society have devoted the whole of 
the room at their disposal to this purpose, in order to make 
the display as complete as possible, and here will be found 
a practical answer to those who allege that “ Kindeigarten 
work is all play,” for the manner in which it leads w to 
various trades is distinctly shown. In the Belgian Court 
there is also a ver>' complete and effective Kindergarten 
though it contains nothing specially new, and the 
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same remark apices to that of the city of Antwerp. In 
the E^e^ of the Albert Hall (No. 1374) is an admirable 
exhibit, in which all Frbbers occupations are grouped 
round a given object in nature, illustrating the Pesta- 
loczian system of Kindergarten teaching, as carried out in 
Berlin. 

The subject of doinestic economy, and other forms of 
technical and industrial occupation for girls, is illustrated 
in a very thorough manner by the Minister of Public In- 
struction in Belgium, and to a less extent by the corre- 
y>onding official in France. A notice appended to the 
Belgian Illustrative Museum states that mere oral lessons 
have b^n found to produce no good results, and hence 
that this subject is taught in a “ decided, intuitive, and 
demonstrative ” manner, which has necessitated the 
formation of illustrative collections in each school. These 
will be found to be most complete, every' stage in the 
manufacture of clothing and food, from the raw material 
to the finished product, being illustrated, as well as the 
more important ^ints in house sanitation. No similar 
exhibit is to be found in the English section. The em- 
broidery and other work of the “ £cole professionelle de 
jeunes filles ” will repay careful insf)ection. With regard 
to needlework generally, we are informed that some lady 
experts in this matter have a very high opinion of what 
is shown in the Belgian and French Courts, as well as of 
that sent by the Birmingham School Board, which appears 
to be the best English needlework. In this connection 
also a word may be said in support of the efforts now 
being made by the Scientific Dress-cutting Association, 
who show interesting demonstrations of their methods. 

Turning nowto the more general question of scientific and 
technical instruction as illustrated at the Health Exhibition, 
itniillbe remembered that one of the results of a comparison 
of English and foreign primary' school methods was stated 
to be, that elementary scientific instruction formed a much 
more prominent feature in French and Belgian primary 
schools than in English, We notice with great pleasure 
that, in opening a higher-grade school at Manchester on 
Monday last, Mr. Mundella pointed out that one objec- 
tion to English education was its too exclusively literary 
character. The practice of the Liverpool and Birmingham 
School Boards, and to a less extent of the London School 
Board (which in. its exhibit endeavours to illustrate its 
whole system, and not merely certain features of it, as is 
done by the Birmingham authorities), is however a pleasing 
exception to this general statement. It cannot be denied, 
however, that a very much better foundation is laid in 
prima^ schools abroad than at home for that technical 
education the importance of which is now becoming so 
generally recognised, as evidenced by the extraordinary 
demand for copies of the recently published Report of 
the Royal Commission on the subject, and by the noble 
building in which the chief educational exhibits are tem- 
porarily housed. 

It may be convenient, as in the former case, to notice 
first the foreign appliances for, and results of, technical 
education, the collection of which in point of interest and 
size is not so large, when compared with the correspond- 
ing English exhibits, as is the case with the primary 
schools. In the Belgian Court the collections of the 
Ministry of Public Instruction and of the Carlsbourg 
School are specially noticeable ; the technological collec- 
tions to illustrate the various industries are most com- 
plete, and are arranged under such heads as vegetable 
fibre, minerals, the animal kingdom, &c., while under the 
head of botany is an admirable series of specimens 
illustrative not merely of agriculture but of arboriculture, 
the various methods of grafting, for example, being clearly 
shown. There is also an interesting collective exhibit des 
dcoles industrielles et professionelles,’* and there are no 
less than three societies whose sole object is the technical 
and professional training of women in various trades, 
such as artificial fiower-making, dress-making, embroidery. 


&c. This appears to be a new departure, which might 
be advantageously followed in our own country. 

In reviewing the recent progress of educational legisla- 
tion in France, we find that in March 1882 laws were 
passed which rendered obligatory (i) the teaching of the 
elementary physical sciences in primary schools, and (2) 
the performance therein of a certain amount of manual 
work. Accordingly, under the first of these heads we 
find exhibited by the Minister of Public Instruction the 
authorised collections of objects and apparatus used in 
this teaching, as well as models of simple and cheap 
instruments such as could be fabricated by the pupils 
themselves. The second law alluded to has called into 
existence the “Ecole nomiale de travail manuel,” a 
school probably unioue of its kind, whose whole course of 
instruction is well illustrated by a series of photographs 
and specimens, and by a detailed programme. It comprises 
the systematic teaching of carpentry, the use of the lathe, 
the chemical and physical laboratory, the smithes forge, 
and the “fitting” shop. The whole instruction is 
gratuitous, and admission is obtained after a competitive 
examination in the lower grade schools. Fuller details 
about this school, as well as about the present system of 
education in France as a whole, will be found in the ten 
pages of the special educational catalogue devoted to an 
introduction to the French e.xhibits. Closely associated 
with this is a capital collection of work from the £cole des 
Arts et Mdtiers of Aix (Bouches-du-Rhone), which, to- 
gether with the results of various apprenticeship and art 
schools, is exhibited by the Ministry of Commerce, Paris. 
The handicraft work of the primary schools of Vierzon and of 
Voiron (ls6rc), as well as ot the technical schools at Evreux 
and Nantes, deserves careful examination, while in the de- 
partment of agricultural industry, the work of a school at 
Lille is much to be commended and worthy of imitation. 
Among the private exhibits in the French section the 
most noticeaole features are the admirable collection 
of objects of natural history and, of science diagrams, all 
for school use, shown by M. Emile Deyrolle, and the 
w'onderful collection of botanical and physiological models 
shown by Mine. Veuve Auzoux and M. Montaudon. 
Part of this is a series of anatomical models (probably the 
best of their kind) composed of solid pieces, which can 
be easily adjusted or separated, and removed piece by 
piece as in actual dissection. Somewhat similar models 
are shown by Mme. Lemercier. It is greatly to be 
regretted that the very high price of these excellent 
models is an effectual bar to anything beyond a ver>' 
limited use of them. 

The collection of educational appliances as used in 
Norway, and shown by Mr. Mailings in the gallery of the 
Albert Hall, deserves warm commendation. It is charac- 
terised by the same importance as attached to objective and 
practical teaching (as aistinguished from book-information) 
which we noticed in the French and Belgian schools. 
This publishing house is one of the sights of Christiania. 

Prominent among the illustrations of technical educa- 
tion in England, the preparations for which, as we have 
before stated, have not yet reached down to our primary 
schools to any appreciable extent, are the three rooms 
devoted to illustrations of the work at the Finsbury Tech- 
nical School. These are specially remarkable as show- 
ing the admirable methods w'hich characterise the whole 
of the work there, and which, we venture to think, 
deserve careful study. A room is devoted to the mecha- 
nical laboratory and appliances, and a large amount of 
space to the department of electrical engineering, while a 
special feature in the display is the printed explanatory 
paper of notes attachea to each piece of apparatus. 
Another good example of English technical education is 
the collection of drawings and models relating to coach 
and carriage building, to which three organisations con- 
tribute, illustrating the alterations that occur in the 
conditions of locomotion. There is a very good coUec- 
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tion of excellent specimens of school work done in the 
Allan Glen’s Institution of Glasgow, in which the object of 
a two years’ technical course is to prepare boys to learn 
trades whose mastery implies a considerable amount of 
scientific knowledge. University College, Nottingham, ex- 
hibits some work done in the recently established technical 
school attached to it, and the Engineering Department of 
University College, London, illustrates its work mainly by 
photographs and plans. The nearest approach to the 
handicraft school teaching as practised on the Continent, 
is to be found in the admirable technical work of the 
Central Higher School of the Sheffield School Board, in 
which an attempt is made to provide the proper connec- 
tion between the theoretical instruction in the class-room 
and the practical instruction in the workshop. The Man- 
chester Technical School, the Oldham School of Science 
and Art, the Clerkenwell Technical Drawing School, and 
the School of Art Wood carving all show praiseworthy 
results of technical training. Attention may here be 
called too to the admirable specimens of work done in 
the four trades-departments of the National Industrial 
Home for Crippled Boys ; the pupils vary in age from 
twelve to eighteen, and having chosen a trade on entering 
the school, follow it for three years. 

Among the results of the work of individual exhibitors, 
the exhibit of Mr. Robins calls for special notice, consist- 
ing as it does of a scries of drawings illustrative of Uie 
general arrangements and fittings required for auplied 
science educational buildings ; these arc so placed that 
comparisons are readily made between the arrangements 
adopted in various noted colleges, &c. Mr. Millis shows 
some excellent results of instruction in trades classes, 
specially models in wood and metal-platc work. Mr. 
James Rigg exhibits more than a hundred mechanical 
models specially arranged for instruction in four or five of | 
the subjects in which the Science and Art Department | 
examines pupils, and a smaller collection of the same I 
kind is shown by Messrs. Clilkes and Co. Lathes of dif- 
ferent patterns, and other mechanical tools and apparatus, 
are exhibited by Messrs. HoItzapfiTcl and Co., Messrs. 
Melhuish and Sons, Mr. Syer, Mr. Ev.ans, and others. 

In neither of these articles has any reference been made 
to the appliances for elementary art instruction, nor to the 
special methods and apparatus used in educating the 
blind, and the deaf and dumb, all of which, however, arc 
very fully illustrated. The seven classes of e.\hibits which 
come under “Group IV.— The School” (to quote the official 
phraseology) are also unnoticed. These comprise such 
important subjects as everything relating to the structural 
arrangements of school buildings, school kitchens, sana- 
toria, and infirmaries, and lastly, though by no means 
least in importance, the gymna.stic and other apparatus 
for physical training in schools. Kiiough however has, 
we hope, been said to give some idea of the vast scope of 
this exhibition of educational appliances, and to justify 
the assertion made at the beginning of the first article, 
that probably no such extensive and* valuable a collection 
of school appliances, methods, and results has ever been 
brought together before. Such an opportunity for study 
is not likely to occur again for some years, and we con- 
clude by reiterating an earnest hope that it will not be 
lost by those most vitally interested in it. 

Wm. Lant Carpenter 


CHEMICAL RESEARCH IN ENGLAND 

T he address of Dr. Perkin, F.R.S., to the Chemical 
Society at its ^nniversaiy meeting contains some 
sadly true statements respecting the state or rather the 
absolute want of state of research in chemical science in 
this country. After drawing attention to some interesting 
points in the woHc done during the past year, Dr. Perkin 
goes on in the first place to refer to the very small 
number of original papers contributed to the Society 


during the past year (a point to which attention was 
called in these columns a few months ago), and then 
compares foreign sources of research work and the 
probable causes of this disparity. But this portion of the 
address will speak better for itself than in a mere abstract, 
and the facts therein stated demand the most serious 
attention of the authorities at our seats of learning. 

Last year, Dr. Perkin w ent on to say, my predecessor, in his 
address, referred to the increasing number of chemical labora- 
tories in the United Kingdom and the greater facilities which 
are now afforded for the prosecution of research. After con- 
sidering the number of papers which have been read before this 
.Society during the past lew years, it appeared to me that it 
might be useful to make some remarks as to the innuence these 
greater facilities have had on the devcloj^ent of chemical 
science. 

I he first thing that attracts attention is the startling and 
anomalous fact that the numlier of papers read l^fore the Sojnety 
(and I think this may be taken as a good criterion, especially as 
but few have been brought before the Royal Society) is declining 
year by year. The largest number we ever had was in the ses- 
sion 1 8^-8 1, when there were 1 13 communications brought 
before us ; but in 1881-82 they declined to 87, in 1882-83 to 70, 
and this hast session to the lamentably low number of 67» or 
about the number we had nine years ago. And this, not only 
with increa.s* d laboratory accommodation, but also with the 
assistance offered to investigators by our Research F und and the 
Government Grant. 'J'his stale < f things causes us to look 
around and see where research is and where it is not being 
carried on in the United Kingdom. 

If we look to the laboratories of our Universities, from many 
of these wc never hear of a research emanating, and from the 
rest, taken as a whole, we get but driblets at intervals. ^ How 
difTercnt from the German Universities, from which there is such 
an incessant flow of work ! 

If wc turn to the other laboratories connected with our col- 
leges, hospitals, &c., with how few exccjitions do we find any 
appreciable amount of work being carried on for the extension 
of the boundaries of our science ; in fact, speaking in a general 
way, the work of our laboratories consists mainly in the students 
carrying out the ordinary course of qualitative and quantitative 
analysis, and attending one or two courses of lectures. ^ 

It is scarcely necessary to say tliat this is not sufifleient, liow- 
j ever well taught, to make a student a chemist ; it is but a pre- 
I liininary part of the training, which, being carried on as it 
I usiuiily is, by tables, and carefully laid down directions, gives 
but little scope for independent thought and action. 'I'he sub- 
sequent prosecution of scientific research, under proper super- 
vision, however, is quite another thing, and calls out all the 
faculties of the student, requiring, as it does, independent 
thought and independent methods of working, and, moreover, 
gives him an insight and vivid interest in his science that no- 
thing else will do. The preparation of chemical products, before 
the commencement of research, is no doubt also a very useful 
training if sufficiently diversified ; but research is the most im- 
portant of all. 

The degree of Docttir of Philosophy has undoubtedly done a 
good deal to further chemistry in Germany, necessitating, as it 
does, the prosecution of original work, and now that degrees 
are so much thought of in this country (though why a chemist 
with one of our ordinary University degrees should be preferred 
to one who has fully given his mind to his science, and therefore 
has not got such a degree, it is difficult to understand), it is be- 
lieved that if something analogous to the Ph.D. could be inau- 
gurated in this count i-y, it would help to further chemical science 
here also. A step in this direction has been taken at the Owens 
College, Manchester, but hitherto the degree has not found 
favour with students. It is not surprising, however, while there 
are so many different degrees not reqiiinng original work as a 
situ qua non^ that such a degree should not be sought after. 
This difficulty, however, might be overcome by modifying the 
requirements for the present degrees, and requiring that original 
research should be substituted for book knowledge. At the 
London University original work is recognised, but not re- 
quired. 

The past neglect of research will, it is to be feared, have a 
more lasting influence on the progress of chemistry in this 
country than may appear at first sight, and in this way. Those 
who Iwje been r.tudents in laboratories where the importance of 
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this kind of work is not recognised, advance in their positions, 
becoming assistant demonstrators, See , and eventuallv pro- 
fessors, and as they have not learnt to practically realise the 
value of research by being in the habit of conducting it them- 
selves, or of seeing others do so, when they become professors 
they will naturally not encourage students to undertake it in 
their laboratories, and it is to be feared that we are already 
suffering in this way, and that this is one of the causes why the 
new lal^ratories which have been opened are doing so little to 
add to our store of fresh knowledge. 

It is said that students cannot 1^ induced to stay longer than 
is necessary to go through the ordinary course of qusUitative and 
quantitative analysis, and can this be wondered at when they do 
not see anything else going on of sufficient interest to make them 
feel it would be a great advantage for them to do so ? Would it 
be the case if higher work were being enthusiastically carried 
on ? The fact that many of our students are found to leave this 
country and go to Germany, where research is carried on with 
so much real, 1 think gives an answer to this auestion. 

In all chemical la&>ratories there are witnout doubt differ- 
ent ^ classes of students ; some who have no right to be there, 
having no care for science ; those who have not sufficient capa- 
city to proceed with its study beyond an elementary stage ; and 
those who are capable of becoming efficient chemists. Of course 
it would be but waste of time to attempt to make the first two 
classes remain and engage in research. It is to be feared, how- 
ever, that some are not unfrequently thought to belong to the 
second class who really, if sufficiently interested in their science 
by the example of others, would be found to be possessed of no 
mean ability. When a young man is made to realise that he 
may be the discoverer of new facts, or does discover new facts, 
he gets a new impulse, which alters the whole current t)f his 
thoughts and actions. 

There can be no doubt that when a professor, his assistants, 
and advanced pupils are enthusiastically engaged with research, 
their influence is found to act even on beginners, who, if they 
possess any scientific spirit at all, will realise that the ordinary 
course of analysis is but a preliminary thing, and will thus be 
induced to use their best energies to master it that they also may 
try their hand at original work. 

I'hat this condition of things is calculated to fill laboratories 
with students is seen from the fact that on the Continent, where 
the greatest scientific activity prevails, the laboratories arc the 
rao.st crowded, and this is the kind of activity we want in this 
country, where our students pre-eminently possess all the faculties 
for original w'ork, but as they are not cultivated those arc not 
devcU)ped. 

'I'hcre is also another class of students who study chemistry, 
but the fruit of their study is so extremely small, that it is difficult 
to realise that it possesses any practical value. I refer to medical 
-students ; yet there are good teachers and good laboratories em- 
ployed in the work, in fact a very large amount of valuable 
l^owcr is used for it ; but it seems almost like the* employment of 
a large amount of power to raise a weighc to a certain distance 
and then let it fall again, and year after year to continue the 
same thing, never rai^ng it sufficiently high that it may be ])laced 
in a useful position. The present condition of things cannot but 
0 ;: be disheartening both to students and to teachers. Medical 
students have so much to learn that it it is sad they should have 
V to waste their time in studying chemistry in the way they do. 
^ If there is any value in chemical products as curative agents, if 
i there is any value in physiological chemistry, or any importance 
’^In toxicology, surely medical students should have a sound know- 
*lcdge of chemical science, and not simply learn to detect an acid 
«nd a base in a mixture, an operation which is of no value 
except as an intermediate exercise, to be followed by more 
advanced work, 

'Hie only cure for the evil appears to be either that their term 
, of study should lie lengthcnecl, or that other subjects which are 
of less importance should be withdrawn from the curriculum, so 
as to enable them to work at this science sufficiently. Unfortu- 
nately medical men have as a rule acquired so imperfect a know- 
ledge of chemistry themselves that they have found it to be of 
litt^ value, and therefore do not sufficiently see how important 
its proper study would be to students. It is evidently high time 
that some steps were taken to economise the present waste of 
time and power, and that we should hear of some good work 
proceeding from the numerous, and in many cases well-apix)inted, 
chemical biboralories connected with our hospitals. 

Of late years much attention has been given to the subject of 


technical or applied chemistry, and it is to be hoped that this 
movement will be so judiciously carried on that much will be 
done for perfecting and developing the chemical manufactures 
in this country ; but it appears that there is an idea in the public 
mind that there are two kinds of chemistry in existence, one 
suitable for the manufacturer, and the other suitable for the scien- 
tific man ; and unless this idea can be successfully eradicated, it 
is to be feared tliat much of the value of this movement will be 
lost, and we shall be left in the position of followers instead of 
leaders ; copyists of what othere are doing, instead of being 
originators of new processes and industries. 

In the present state of things students who are to be manu- 
facturers are supposed to know enough chemistry when they have 
acquired a knowledge of ordinary analytical methods, and the 
result is that we have but very few efficient chemists in our 
works. On the Continent, however, we find a very different 
state of things ; first of all, in their chemical works they usually 
have a much larger staff of chemists than we do, and secondly, 
their chemists arc efficient men. 

The chemists preferred in Germany are those who have had a 
thorough training, and taken their degree of Doctor of Philosophy, 
and shown their power as chemists by conducting original research, 
and in many cases have been for some time assistants to the 
professors in their research laboratories. Those from the 
Polytechnics are not so much valued, except in relation to their 
knowledge of engineering, mechanics, &c. 

What do we see as the result of the employment of high-class 
chemists in Germany ? First, we notice that chemical industries 
are developing and increasing there more than in any other 
country ; and secondly, that the manufacturers are able to 
make their products in a very economical manner, and as a con- 
sequence supply them at a low price. Men wlio have studied 
chemistry sufficiently to do analysis and look after existing pro- 
cesses which arc well known are certainly useful in their way ; 
but we want more than this ; we want men who have had theii 
minds so trained by carrying on research that they may be 
imbued with a spirit of investigation, and be able to improve or 
entirely change processes in use, and to keep up their knowledge 
of chemical science, so as to be able to grasp the importance of 
new scientific facts, and make them subservient to the industries 
they are engaged in. 

The chemists fri»m Ih- German Universities, when entering 
chemical works, naturally have but little knowledge of technical 
processes. 'J'his they have to aci|uire, but unfortunately they 
then only are likely to sec those operations which arc carried on 
in the particular industry with which they becrmie connected, 
'I’hosc who study in the Polytechnics have .1 certain advantage in 
this particular, inasmuch as they can l)econu‘ aerjuainted with 
])roccsses carried on in a variety of manufactures ; and what is 
w.antetl nowadays is sennething like wh.\t would result from a 
fusion of the work of the Universities and llic Polytechnics, re. 
scientific training similar to that in the former, with a general 
knowledge of engineering, mechanics, &c., and the methods 
ado])ted in carrying on jarocesscs on the large scale, this latter 
not being confined to one industry only, but alsj to industries in 
general, so that great breadth of knowlctlge may be acquired. 
With men so trained we might expect to see our chemical 
in lustrics flourish, and keep at least abreast of those on the 
Continent. 

It is to be lioped that some sucli standard of training will be 
undertaken at the Central Institute of the City and Guilds of 
London. It wou’d be a sad thing to find the munificence of the 
City Companies resulting only in perpetuating the present kind 
of imperfectly trained chemists, w'ho are incapable of advancing 
the chemical industries of this country, so that our manufacturers 
not unfrequently find it necessary to send to the Continent for 
more competent men. 

In this retrospect of the work which is being carried on in 
relation to chemistry, it may be thought by some that an undue 
weight has been given to that which is going on in Germany, 
and too little to that whicli i-s being carried on in this countjy ; 
but I think if any one will impartially compare one with the 
other, this will not be found to lie the case. Science, however, 
has no nationality, and as chemists we cannot but thankful 
that it is being actively s'udied, whether abroad or in our own 
country ; but we must feel that it is our duty to do our part, 
especially when we see, from the work which has been and is 
being done in this country, that nationally we have the chaiac- 
tcristics which qualify us to take a prominent position in work of 
this nature. 
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But from the point of view of onr national progress we are 
hound to be active workers in this Arid of science* There is no 
doubt we do not hold the position we did as chemical manufac- 
turers, and unless our chemical industries keep pace with 
chemical discovery fully as well as they do on the Continent, our 
position must further decline, and moreover, unless we make 
chemical discoveries ourselves, we must wait until we hear of 
the discoveries of others, which will mean, in cases where they 
are susceptible of practical application, that we are placed at a 
great disadvantage. 

The bearing which the progress of chemistry in ibis country 
has upon this the oldest Chemical Society in existence is so 
obvious that it is superfluous to make any observation on the 
subject, except to express^ the hope that it will continue to be 
active, and found doing its part for the advancement of our 
science, nnd as a consequence be an important factor in the 
welfare of our country. 


ON THE EVOTMTION OF FORMS OF 
ORNAMENT^ 

T he statement that modern culture can be understood 
only through a study of all its stages of develop- 
ment is equally true of its several branches. 

Let us assume that decorative art is one of these. It 
contains in itself, like language and writing, elements of 
ancient and even of prehistoric forms, but it must, like 
these other expressions of culture, which are for ever 
undergoing changes, adapt itself to the new demands 
which are made upon it, not excepting the very arbitrary 
ones of fashion ; and it is owing to this cause that, some- 
times even in the early stages of its development, little or 
nothing of its original form is recognisable. 

Investigations the object of which is to clear up this 
process of development as far as possible arc likely to be 
of some service ; a person is more likely to recognise the 
beauties in the details of ornamental works of art if he 
has an acquaintance with the leading styles, and the 
artist who is freed from the bondage of absolute tradition 
will be put into a better position to discriminate between 
accidental and arbitrary and organic and legitimate forms, 
and will thus have his work in the creation of new ones 
made more easy for him. 

Hence 1 venture to clciim some measure of indulgence 
in communicating the results of the following somewhat 
theoretical investigations, as they are not altogether without 
a practical importance. I must ask the reader to follow 
me into a modern drawing-room, not into one that will 
dazzle us with its cold elegance, but into one whose 
comfort invites us to remain in it. 

The simple stucco ceiling presents a central rosette, 
which passes over by light conventional floral forms into the 
general pattern of the ceiling. The frieze also, which is 
made of the same material, presents a similar but some- 
what more compact floral pattern as its chief motive. 
Neither of these, though they belong to an old and 
never extinct species, has as yet attained the dignity of a 
special name. 

The walls are covered with a paper the ornamentation 
of which is based upon the designs of the splendid textile 
fabrics of the Middle Ages, and represents a floral pattern 
of spirals and climbing plants, and bears evident traces 
of the influence of Eastern culture. It is called a pome- 
granate or pine-apple pattern, although in this case neither 
pomegranates nor pine-apples are recognisable. 

Similarly with respect to the pattern of the coverings 
of the chairs and sofas and of the stove-tiles ; these, 
however, show the influence of Eastern culture more 
distinctly. 

The carpet also, which is not a true Oriental one, fails 
to rivet the attention, but gives a quiet satisfaction to the 
eye which, as it were, casually glances over it, by its 
simple pattern, which is derived from Persian Indian 

' From a i>aper by Prof. Jacobtthal in the TrtutsacthHt of the Archao- 
logical ^odtty of Berlin. 
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archetjrpes (Ca&htnere pattern, Indian palmettas), and 
which is ever rhythmically repeating itself (see Fig. i)« 

The floral pattern on the dressing-gown of the masttf 
f the house, as well as on the light woollen shawl that is 
thrown round the shoulders of his wife, and even the 
brightly coloured glass knickknacks on the mantel-piece, 
manufactured in Silesia after the Indian patterns of the 
Reuleaux collection, again show the same motive ; in the 
one case, in the more geometrical linear arrangement, in 
he other, in the more freely entwined spirals. 

Now you will perhaps permit me to denominate these 
three groups of patterns that occur in our new home 
fabrics as modern patterns. Whether we shall in the next 
season be able, in the widest sense of the word, to ^11 
these patterns modem naturally depends on the ruling 
fashion of the day, which of course cannot be calculated 
upon (Fig. 2 ). 

I beg to be allowed to postpone the nearer definition of 
the forms that occur in the three groups, which, however. 



Fig. 


on a closer examination all present a good deal that they 
have in common. Taking them in a general way, they 
all show a leaf-form inclosing an inflorescence in the form 
of an ear, or thistle ; or at other times a fruit or a fruit- 
fomi. In the same way with the stucco ornaments and 
the wallpaper pattern. 

The Cashmere pattern also essentially consists of a 
leaf with its apex laterally expanded : it incloses an ear- 
shaped flower-stem, set with small florets, which in ex- 
ceptional cases protrude beyond the outline of the leaf ; 
the whole is treated rigorously as an absolute flat omap 
ment, and hence its recognition is rendered somewhat 
more difticult. The blank expansion of the leaf is not 
quite unrelieved by ornament, but is set off with small 
points, spots, and blossoms. This will be thought less 
strange if we reflect on the Eastern representations of 
animals, in the portrayal of which the flat expanses pro-i 
duced by the muscle-layers are often treated from a purely 
decorative point of view, which strikes us as an exaggera- 
tion of convention. 
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One cannot go wrong in taking for granted that plant- a higher vitality. These latter forms depart, even at the 
forms were the archetypes of all these patterns. Now we time when they originate, very considerably from the 
know that it holds go^, as a general principle in the his- natural objects. The successors of the originators soon 
tory of civilisation, that the tiUer of the ground supplants still further modify them by adapting them to particular 
the shepherd, as the shepherd supplants the hunter ; and purposes, combining and fusing thcin with other forms 
the like holds also in the history of the branch of art we so as to produce particular individual forms which 
are discussing, — representations of animals are the first to have each their own history (e^. the Acanthus ornament, 
make their appearance, and they are at this period re- which, in its developed form, differs very greatly from the 
markable for a wonderful sharpness of characterisation. Acanthus plant itself); and in a wider sense we may 
At a later stage man first begins to exhibit a prefer- here enumerate all such forms as have Iwen raised py 
ence for plant-forms as subjects for representation, and to the dignity of perfectly viable beings, grimns, 
above all for such as can in any way be useful or hurt- sphinxes, dragons, and angels. 

fill to him. We, however, meet such plant-forms used in The deciphering and derivation of such forms as these 

is naturally enou^ more difficult ; in the case of most of 



Fig. a. K„;, 5. Fin. 6, 


ornament in the oldest extant monuments of art in Egypt, 
side by side with representations of animals ; but the 
previous history of this very developed culture is un- 
known. In such cases as afford us an opportunity of 
studying more primitive though not equally ancient stages 
of culture, as for instance among the Greeks, we find the 
above dictum confirmed, at any rate in cases where we 
have to deal with the representation of the indigenous 
flora as contradistinguished from such representations of 
plants as were imported from foreign civilisations. In the 
case that is now to occupy us we have not to go back so 
very far in the history of the world. 

The ornamental representations of plants are of two 


them we are not even in possession of the most necessary 
preliminaries to the investigation, and in the case of 
others there arc very important links missing for the 
well-known Greek palmettas). In proportion as the repre- 
sentation of the plant was a secondary object, the travesty 
has been more and more complete. As in the case of 
language, where the root is hardly recognisable in the 
later word, so in decorative art the original form is in- 
distinguishable in the ornament. The migration of races 
and the early commercial intercourse between distant 
lands have done much to bring about the fusion of types ; 
but again in contrast to this we find, in the case of exten- 
sive tracts of country, notably in the Asiatic continent, a 
fixity, throughout centuries, of forms that have once been 



kinds. Where we have to deal with a simple pictorial 
reproduction of plants as symbols (laurel branches, 
boughs of olive and fir, and branches of ivy), $.e. with a 
mere characteristic decoration of a technical structure, 
stress is laid upon the most faithful reproduction of the 
object possible, — the artist is again andf again referred to 
the study of Nature in order to imitate her. Hence, as a 
general rule, there is less difficulty in the explanation of 
these forms, because even the minute details of the natural 
object now and then offer points that one can fasten upon. 
It is quite another thing wnen we have to deal with actual 
decoration which does not aim at anything further than 
at emp]o3dng the structural laws of organisms in order to 
organise the unwieldy substance, to endow the stone with 


introduced, which occasions a confusion between ancient 
and modem works of art, and renders investigations 
much more difficult. An old French traveller writes: — 
«j»ai vu dans le tr^sor d'Ispahan les vfitements de 
Tamerlan ; ils ne different en rien de ceux d’aujourd'hui.” 
Ethnology, the natural sciences, and last, but not least, 
the history of technical art are here set face to face with 
great problems. 

In the case in point, the study of the first group of 
artistic forms that have been elaborated by Western art 
leads to definite results, because the execution of the 
forms in stone can be followed on monuments that are 
relatively not very old, that are dated, and of which the 
remains are still extant. In order to follow the develop- 
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ment, 1 ask your permission to go back at once to the very 
oldest of the known forms. They come down to us from 
the golden era of Greek decorative art— from the fourth or 
filth century B.C., — when the older simple styles of archi- 
tecture were supplanted by styles characterised by a 
greater richness 01 structure and more developed orna- 
ment A number of flowers from capitals in Prienc, 
Miletus, Eleusis, Athens (monument 01 Lysicrates), and 
Peigamon ; also flowers from the calathos of a Greek 
caryatid in the Villa Albani near Rome, upon many 
Greek sepulchral wreaths, upon the magnificent gold hel- 
met of a Grecian warrior (in the Museum of St. Peters- 
burg), — these show us the simplest type of the pattern in 
question, a folded leaf, that has been oulged out, inclosing 
a knob or a little blossom (see Figs. 3 and 4). This is 
an example from the Temple of Apollo at Miletus, one that 
was constructed about ten years agt), for educational pur- 
poses. Here is the specimen of the flower of the monu- 
ment to Lysicrates at Athens, of which the central part 
consists of a small flower or fruits (Figs. 5 and 6). 

The form passes over into Roman art. The larger scale 
of the buildings, and the pretensions to a greater richness 
in details, lead to a further splitting up of the leaf into 
Acanthus-like forms. Instead of a fruit-form a fir-cone 
appears, or a pine-apple or other fruit in an almost 
naturalistic form. 

In a still larger scale we have the club shaped knob 
developing into a plant-stem branching off something 
after the fashion of a candelabra, and the lower part of 



Titus. It is only afterwards that a freer handling of the 
traditional pattern arose, characterised by the substitution 
of, for instance, maple, or whitethorn, for the Acanthus-like 
forms. Often even the central part falls away completdy, 
or is replaced by overlapping leaves. In the forms of tins 
century we have the same process repeated. Schinkel 
and Bdtticher began with the Greek form, and have put it 
to various uses ; Stiller, Struck, Gropius, and others fol- 
lowed in their wake until the more close resemblance to 
the forms of the period of the Renaissance in regard to 
Roman art which characterises the present day was 
attained (Fig. 9). 

Now what plant suggested this almost indispensable 
form of ornament, which ranks along with the Acanthus 
and Palmetta, and which has also become so important 
by a certain fusion with the structural laws of both ? 

We meet with the organism of the form in the family 
of the Araceae or Aroid plants. An enveloping leaf 
(bract), called the spathe, which is often brilliantly coloured, 
surrounds the florets, or fruits, that are disposed upon a 
spadix. Even the older writers — Theophrastus, Dios- 
corides, Cialen, and Pliny — devote a considerable amount 
of attention to several species of this interesting family, 


the leaf, where it is folded together in a somewhat bell- 
shaped fashion, becomes in the true sense of the word a 
campanulum, out of which an absolute vessel-shaped form, 
as is to be seen in the frieze of the Basilica Ulpia 
in Rome, becomes developied. 

Such remains of pictorial representation as are still 
extant present us with an equally perfect series of deve- 
lopments. The splendid Grasco-Italian vessels, the richly 
ornamented Apulian vases, show flowers in the spirals of 
the ornaments, and even in the foreground of the pictorial 
representations, which correspond exactly to the above- 
mentioned Greek relief representations. [The lecturer 
sent round, among other illustrations, a small photograph 
of a celebrated vase in Naples (representing the funeral 
rites of Patroclus), in which the flower in question app>ears 
in the foreground, and is perhaps also employed as 
ornament (Figs. 7 and 8).] 

Thjs Pompeian paintings and mosaics, and the Roman 
paintingfs, of which unfortunately very few specimens have 
come down to us, show that the further developments of 
this form were most manifold, and indeed they form in 
conjunction with the Roman achievements in plastic art 
the highest j>olnt that this form reached in its develop- 
ment, a point that the Renaissance, which followed hard 
upon it, did not get beyond. 

Thus the work of Raphael from the loggias follows in 
unbroken succession upon the forms from the Thermae of 




Fig. to. 
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especially to the value of their swollen stems as a food- 
stuiT, to their uses in medicine, &c. Some species of 
Arum were eaten, and even now^adays the value of the 
swollen stems of some species of the family causes them 
to be cultivated, as, for instance, in Ep'Pt and India, &c. 
(the so-called Portland sago, Portland Island arrowroot, 
is prepared from the swollen stems of Arum maculatum). 
In contrast with the smooth or softly undulating outlines 
of the spathe of Mediterranean Araceae, one species 
stands out in relief, in w^hich the sharply-marked fold of 
the spathe almost corresponds to the forms of the orna- 
ments which we are discussing. It is Dracunculus vul- 
garis, and derives its name from its stem, which is 
spotted like a snake. This plant, which is pretty widely 
distributed in olive-woods and in the river-valleys of the 
countries bordering on the Mediterranean, was employed 
to a considerable extent in medicine by the ancients (and 
is so still nowadays, according to von Heldreich, in 
Greece). It was, besides, the object of particular re- 
gard, b^ause it was said not only to heal snake-bite, but , 
the mere fact of having it about one was supposed to keep 
away snakes, who were said altogether to avoid the places 
where it grew. But, apart from this, the striking sq^pear- 
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ance of this plant, which often grows to an enormous size, 
would be sufficient to suggest its employment in art 
According to measurements of Dr. Julius Schmidt, who 
is not long since dead, and was the director of the 
servatory at Athens, a number of these plants grow in the 
Valley of Cephisus, and attain a height of as much as 
two metres, the spathe alone measuring nearly one metre. 
[The lecturer here exhibited a drawing (natural size) of 
this species, drawn to the measurements above referred 
to.l 

Dr. Sintenis, the botanist, who last year travelled 
throu|rh Asia Minor and Greece, tells me that he saw 
beautiful specimens of the plant in many places, e,g. in 
Assos, in the neighbourhood of the Dardanelles, under 
the cypresses of the Turkish cemeteries. 

The inflorescence corresponds almost exactly to the 
ornament, but the multipartite leaf has also had a par- 
ticular influence upon its development and upon that of 
several collateral forms which 1 cannot now discuss. The 
shape of the leaf accounts for several as yet unexplained 
extraordinarv' forms in the ancient plane-ornament, and 
ift the Renaissance forms that have been thence deve- 
loped, It first suggested the idea to me of studying the 
plant attentively after having had the opportunity five 
years ago of seeing the leaves in the Botanic Gardens at 
Pisa. It was only afterwards that I succeeded in growing 
some flowers which fully confirmed the expectations that 
I had of them (Figs. 10 and 11). 

{To be continued) 


NOTES 

The International Conference on Education in connection 
with the International Health Exhibition will he opened on 
Monday, August 4, at ii a.m., an<l will continue throughout the 
week. The arrangements as yet are not quite complete, but it 
is announced that the following papers, among others, will be 
read : — (i) Conditions of Healthy Education : — On the structure^ 
fitting, and equipments of a school, by the Rev. Canon Holland, 
Canterbury, and Rev. E. F. M. MacCarthy, King Edward’s 
School, Birmingham ; on gymnastics and other ])hysical exer- 
cises, by Captain Burney, R.N., Royal Hospital .School, Green- 
wich, and H. J. Wilson, J.P., Sheffield ; on the right apportion- 
ment of time to different subjects of instruction in schools of 
various classes, by H. W, Eve, University College School, 
London. (2) Infant Training and Teaching : — What Frobel did 
for young children, by Miss Manning ; on the relations of the 
Kindergarten to the various industries of a country, by Fraulein 

E. Heerwart ; on the main work to be accomplished by Kinder- 
gartens for the people, and on the methods of training teachers 
in such institutions, by Madame Schrader, Berlin. (3) Technical 
Teaching — (a) Science, {b) Art, {c) Handicrafts, {d) Agriculture, 
(^) Domestic Economy : — -On the methods of teaching the different 
branches of physical and of natural science, by Henry E. Arm- 
strong, Ph.D., F.R.S. ; the teaching of science in public ele- 
mentary schools, by W. J. Harrison, Birmingham ; science 
teaching in training colleges, by H. A. Reatchlous, Westminster 
Training College ; on the teaching of drawing and colouring as 
a preparation for designing and decorative work, by John 
Sparkes, Science and Art Department, A. F. Brophy, Finsbury 
Technical College, and T. R. Ablett, London School Board ; 
on technical teaching, by Prof. Garnett, University College, 
Nottingham, and £. M. Dixon, Allen Glen Institute, Glasgow ; 
on technical teaching in Board schools, by J. F. Moss, Sheffield 
School Board ; on manual training schools, by Prof. Woodward, 
St, Louis, U.S. ; (</) the teaching of agricultural science in 
elementary, in intermediate, and higher schools, in evening 
science classes, in special colleges, and in the Universities, 
methods of teaching, &c., by the Rev. J. M’Clellan, Royal 
Agricultural College, Cirencester, J. Wrightson, Wiltshire A^- 


cultural College, and others ; on school farms and farm schools, 
by H. M. Jenkins, Royal Agricultural Society ; on methods of 
teaching cookery in schools, by Miss Fanny Calder, Hon. 
Sec. Northern Union of Schools of Cookery. (4) Teach- 
ing of Music in Schools. (5) Museums, Libraries, and 
other Subsidiary Aids to Instruction in Connection with 
Schools : — On school museums, by Dr. Jex Blake, Rugby. 
(6) Training of Teachers By G. B. Davis, Birmingham, and C. 
Mansford, Wesleyan Training College, Westminster; on some 
of the differences which exist between the ti-aining, position, and 
duties of elementary teachei's in Great Britain and on the Con- 
tinent, by the Rev. Canon Cromwell, St. Mark’s College, Chel- 
sea ; Universities and their relations to the training of teachers, 
by the Rev. R. H. Quick, Sedbergh ; professorships and lecture- 
ships on education, by Prof. S. Laurie, University of Edin- 
burgh, and Prof. J. M. D. Mciklcjohn, St. Andrew’s University ; 
on diplomas and certificates and the registration of teachers, by 

F. Storr ; on training colleges in Scotland, by the Rev. J, 
Morrison, D.D., Glasgow. (7) Inspection and Examination of 
Schools : — (a) By the State, by W, Kennedy, Glasgow ; {b) by the 
Universities — on the University local e-xa'iiinations, by the Rev. 

G. F. Browne, B.D. ; on the University extension movement, by 
Albert J. Grey, M. P., and E. T. Cook; by other public bodies, 
by the Rev. H. L. 'Phompson, Iron Acton. (8) Organi-ation of 
Element.'iry Education : — By .Sir U. Kay Shuttleworth, Bart., and 
T. E. Heller ; on the English system of elementary education— 
its growth and present condition, by the Rev. H. F. Roe, 
Sherborne. (9) Organisation of Intermediate and Higher Edu- 
cation : — On the requirements of a truly national system of higher 
education and the proper relation of the old Universities to such 
a system, by R. I). Roberts, Clare College, Cambridge ; on the 
comparative advantages and disadvantages of arranging the 
course of study in the various school classes on lines of subjects 
appointed for local University or other general examinations, by 
the Rev, R. B, Poole, Bedford Modern School ; on the advan- 
tages and disadvantages of providing for intermediate and higher 
education by means of a rale, as is done in the case of elementary 
education, by the Rev, C’anon Daniel, and Hon. E. Lyulph 
Stanley, M.P. ; on the organisation of higher education for 
girls, by Miss Bcalc, Cheltenham ; on the curriculum of a girls* 
high school, by Mrs, Bryant, B.Sc. (lo) Organisation of Uni- 
versity Education ; — On the proper relation between the teaching 
and examining bodies in a University, by Sir George Young, 
Bart, ; on scientific teaching in a University, by Prof. Fleeming 
jenkin ; on the University education of women, by Mrs. IL 
Sidgwick ; on the relation of a University lo the colleges, by 
G. W. Hemming; on the relation if provincial colleges to a 
University, by E. Johnson, Nottingham ; on the duties of the 
Universities to our Indian Empire, by Prof. Monier Williams. 

Her Majesty has been ideased to confer a baronetcy upon 
Mr. Bernhard Samiielson, M.P., and a knighthood upon Prof. 
Roscoe, in consideration of the services rendered by them in con- 
nection with the Technical Education Commission. Sir Bernhard 
Samuelson well deserves the honour which has been conferred 
upon him ; the services which he lias rendered to science and to 
scientific education both in and out of Parliament, by his insisting 
for so many years on the importance of science to our national 
industries, is well known to dl our readers. 

“A Naturalist,” in a letter to the THmes of yesterday, 
again draws attention to the scheme for a Marine Biological 
Laboratory, showing the practical utility of such an institution by 
quoting the report of Prof. Brooks on the researches on oysters 
carried out in the Marine Biological Laboratory founded by the 
Johns Hopkins University. In a leading article the Tim's very 
heartily supports the appeal of ** A Naturalist ” for subscriptions 
to the Marine Biological Association, an appeal which we hope 
will be liberally responded to. 




NATURE -JJ^y **84 


In a communication to us dated Helsingfors, June 23, Prof. 
Selim Lemstrdm states that, having seen in Nature that Dr. 
Sophtts Tromholt has entirely failed in producing the artificial 
aurora boreidis in Iceland with one of the “ utstrdmnings ” appa- 
ratus invented by the Professor, he ascribes this chiefly to the 
unusually adverse winter, heavy snowfall, and great moisture 
having frustrated nearly eveiy attempt to produce the aurora in 
Sodankyla. It is remarkable, the Professor adds, that these 
circumstances have in no way affected the terrestrial currents, 
the measurements of which have been highly satisfactory. 

The second number of La Nttova Scienza fully maintains the 
promise of the first, lately noticed in Nature. The editor. 
Prof, Enrico Caporali, who contributes most of the papers, con- 
tinues to deal chiefly with the borderland between physics and 
metaphysics. His avowed object is to establish a new philo- 
sophy based on the reconciliation of idealism and the material 
order. Hence he revives the speculative doctrines of Campan- 
ella, Giordano, Bruno, and Vico, proclaims himself a follower 
of Kant, in so far as he accepts the Absolute as lying behind the 
relative, and denounces not only the French materialists but even 
the modem English Agnostic 'School. Thought, life, liberty, la 
arnitay that is, selection ” in the Darwinian sense, pervade 
all nature, the so-called material or inorganic as well as the 
organic world. Even crystals are ** living beings, possessing not 
the turbulent fiery life of organised species, but a calm and 
stable life, feeling its harmony and unity, and ever seeking to 
adapt itself to the environment.” And again : ** Free selection 
has done everything in nature. The harmony of beings is the 
outcome of a long, persistent, unflagging work of fruitful selec- 
tions inspired by Unity,” that is, by the Absolute. In the present 
number the leading papers are; — ** Modern Italian Thought,’* 
**The Pythagoric Formula of Cosmic Evolution,” and ‘‘The 
German compared with the Italian Anti-clerical Movement.” 

Dr. Glasenat continues to give in the Nin'oye Vremyi 
further details concerning Russian private observatories. Dr. 
Endrzeewitsch’s observatory at Plonsk is provided with two 
equatorials, the objectives of which have respectively 162 and 
140 mm. diameter ; an equatorial telescope, the objective of 
which is 108 mm. ; a transit instrument, three spectroscopes, 
a Secchi solar eye-piece, and a rich collection of meteo- 
rological and physical instruments. Although engaged in the 
medical profession. Dr. Endrzeewitsch displays a rare energy in 
the observations of comets, minor planets, Jupiter’s satellites, 
and double stars. His observations of double stars are con- 
sidered by astronomers as most accurate. General Mayevsky’s 
observatory at Pervino, close to Torjok, provided with a 
6-inch refractor with parallactic motion, and with a transit in- 
strument, Although M. Mayevsky makes observations only 
during the summer months, his measurements of some double 
stars and of stars situated in that part of the sky where the 
moon will be during the next total eclipse of October 4, are 
worthy of notice. His scientific work is usually described in the 
Annual Reports of the Pulkowa Observatory. 

A DISEASED coffee leaf from Natal has been transmitted to 
Kew by Prof. Macowan, Director of the Botanic Garden, Cape 
Town. It has been examined by Mr. H. Marshall Ward, lately 
employed by the Government in the investigation of the coffee 
disease in Ceylon, and he finds it attacked with a typical form of 
the fungus HemiUix vastatrix, to which the well-known leaf-disease 
of that colony is due. This is the farthest westward extension of 
the disease at present. Eastward it has long maintained a 
position in Fiji. 

Prof. Bonney asks us to state that the paper which he has 
promised to the Montreal meeting of the British Association is 
not, as inadvertently stated in Nature (p. 218), “On the 
Archoean Rocks of Canada, &c.,” but “ On the Archrean Rocks 


of Britain.” Prot Bonney has not yet visited Canada or 
examined many of its rocks. 

According to the Tim^s Paris Correspondent, M. Pasteur’s 
experiments with the virus of hydrophobia are going on with 
unbroken success. He has thus far experimented on 57 dogs, 
f 9 of them mad and 38 bitten by them under uniform conditions. 
Out of these 38 half had been previously inoculated, the other 
half not. The latter, without a single exception, died with un- 
mistakable signs of hydrophobia, whereas the 19 others are about 
and as well as ever. They will be watched for a year by 
veterinary doctors to see whether the inoculation hol^ good 
permanently or only temporarily. 

As to chemical research in England we print Dr. Perkin’s 
address in another column. As to chemistry as a trade we are 
requested to state that a petition, signed by Prof. Odling, M.A., 
F.R.S., &c., Professor of Chemistry in the University of 
Oxford, and others, has been presented to Her Majesty in Council 
praying for the grant of a charter of incorporation, under the 
title of the Institute of Chemistry of Great B. 4 tain and Ireland. 
The petition has l)een referred to a Committee of the Privy 
Council. The trade seems distinctly to have the best of it ! 

Mr. Stanley is reported at St. Paul dc Loanda to have 
sailed for England on June 8. 

The city of Rouen has organised in connection with the 
Concours Regional an exhibition of electricity for the whole of 
France, and a special exhibition of Algerian products. The 
number of electrical lamps, regulator and incandescent, is very 
large, about 400 Swan, some Maxim, 30 Breguet regulators, 
about 30 Jablokhoff, and 5 or 6 sun lamps. One of the most 
interesting features is the special exhibit by the Association des 
Proprietaires of steam-engines of Normandy, who have collected 
a large number of boilers which have exploded, with labels indi- 
cating the causes of explosion, 

Dk. Guldberg writes to us with reference to his recent article 
on the North Cape Whale (vol. xxx. p. 148), that he stated that 
one of these species of whale was taken at Pampeluna (an inland 
town) ; what he meant to have stated was that it was taken at 
San Sebastian, and brought to Pampeluna. He also finds that 
Taranto was given as Toronto. Dr. Guldberg informs us 
that one specimen more of the North Cape Whale has been cap- 
tured, viz. at Guctaria, not far from San Sebastian, on February 
II, 1878 ; the omission was due to the fact that his article was 
written during his stay at Li($ge, where all his books of reference 
were wanting. 

The additions to the Zoological Society's Gardens during the 
past week include two Diana Monkeys {Cercopithecus diana S 9 ) 
from West Africa, presented by Mr. J. H. Cheetham, F.Z.S. ; 
a Bonnet Monkey [Afacacus sinicus S ) from India, presented by 
Mrs. Norman Yonge ; a Razorbill {Alca terda), British, pre- 
sented by Lady Hayter ; four Snow Birds {Junco kyemalis), an 
American Coot {Fu*ica atthricana) from North America, pre- 
sented by Mr. F. J. Thompson ; a Hutchins’s Goose {Bemicla 
hulchinsi) from Arctic America, a King Vulture {Gypagus papa) 
from South America, presented by Mr. W. A. Conklin, 
C.M.Z.S. ; a Barn Owl [Strix flammea)^ British, presented by 
Mr. M. B. Windus ; two Angulated Tortoises {Chersina angu- 
lata), two Areolated Tortoises {Homopus areolatus) from South 
Africa, two Geometric Tortoises ( Tesiudo geometri a) from Little 
Namaqualand, presented by the Rev. G. H. R. Fisk, C.M.Z.S. ; 
two Ceylonese Terrapins {Clemmys trijuga) from the Island of 
Diego, Garcia, presented by Commander the Hon. Foley C. P. 
Vereker, R.N. ; a Pale-headed Tree Boa {Epicrates anguUfer)^ 
an Antillean Snake {Dromicus antilietesis\ two Maculated 
Snakes {Ungalia maculata) from the Island of New Providence, 
Bahamas, presented by Mrs, Blake ; a Tuatera Lizard {Sphesto* 
dm fiunefatus) from New Zealand, presented by Surgeon-Major 

0 
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G. Henderson ; a Spotted Cavy {Cahji^nys /aro), a Blue and 
Yellow Macaw {Ara ararautta) from South America, deposited ; 
a Blue Crested Tanager {^Stepkanopkorus UueocephaJus i ) from 
Brazil, two Cape Doves {CEma capettsis) from South Africa 
three Hardwicke’s Spur Fowl {GallcperJix lumUata d 9 9 ), 
two Rufous Spur Fowl {Galloperdix spadicea), two Rain Quails 
{Cohimix coromafuUlka) from India, three Blackish Stemotheres 
{Siemoth^erus mbniger) from West Africa, purchased ; a Helo- 
derm {Heloderma suspectum) from Mexico, received in exchange ; 
a Burrhel Wild Sheep {Ovis btirrhel <5), a Red Deer {^Cenus 
eiaphus)f six Upland Geese {Bernicla tnagellanica\ five Long- 
fronted Gerbilles {Cerbillus iongiftons), bre<l in the Gardens. 


OUR ASTRONOMICAL COLUMN 

Minima of Algol. — In the calculation of the following 
Greenwich times of geocentric minima of Algol, the later obser- 
vations of Schmidt have been brought to bear 
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It is much to be desired that the observation of this star should 
be taken up in a systematic manner by one or more observers. 
We have been indebted to the late indefatigable astronomer at 
Athens for nearly all the published determinations of minima 
during the last ten years. 

The Comet 1858 III. — Herr Spitaler, of the Observatory at 
Vienna, who has been searching for some time past for this 
comet with the 27-inch refractor along the track defined by the 
calculations of M. Schulhof, remarked on May 26 three small, 
faint, uncatalogued nebulae, of which, owing to rapidly-advancing 
clouds, he was only able to secure the following approximate 
places : — 

h. m ». „ ^ 

1. Right Ascension ... 17 40 50 ... Declination ... -t- 35 33 

2. „ 17 42 o ... „ ... + 35 33 

3 * »» 17 42 10 „ ... + 35 33 

A period of almost unexamjded bad weather fuIlowccU and it 
was not till June 17 that observations could be repeated : the 
first of the three nebulae was then missing, and its disappearance 
from the position where it had I)ecn observed on May 26 was 
confirmed with the same instrument on the night of June 20. 
Its place is close upon that given in M. Schulhof ’s cj)hemcris if 
the comet's mean anomaly is assumed to have Ijeen 8" 33' at 
midnight on May 26. 

It is not clear from what elements the positions assigned in 
the sweeping-ephemeris have lieen derived. In M. Schulhof ’s 
most probable orbit the period of revolution is 6 *61 years. If 
we assume four revolutions to have taken place between 1858 
and 1884, we find a period of 6*478 years, and reducing by the 
factors for dfi in Astron* Nach* No. 2592, in the most probable 
ellipse, and bringing up the longitudes to May 26, 1884, wc 
have the following constants for the comet’s equatorial co- 
ordinates : — 

X ^ r . [9’9998 s 3 . sin {v -I- 291 27*5) 

^ - r . [9*^890] . sin \v + 201 33 ’8) 

5 as r . [8*87720] . sin (z/ 181 14*6) 

If the true anomaly, May 26*5 G.M.T., be assumed to be 
49* 36'*6f we find that the calculated right ascension agrees with 
that observed, but the calculated declination is 3*’ 34’ too small. 
And M. Schulhof ’s definitive orbit for 1858 shows a similar dis- 
cordance in declination, when the computed and observed right 
ascensions are made to agree. A comparison (made as a check) 
with the observed longitude and latituae leads to the same infer- 
ence. It will ^ of interest to learn upon what elements M. 
Schulhof has founded his predictions. 

If the comet’s mean period between 1858 and 1884 were aliout 
6*478 years, it might have approached the planet Jupi'er in the 
middle of Septem' er 1880, within 0*97 of the earth’s mean 
distance from the sun, a sufficiently near approach to cause a 
sensible, though not very important effect upon the elements 
defining the position of the plane of the orbit. 


The intervention of unfavourable weather at Vienna after 
May 26 was particularly unfortunate, as the comet in the 
observed position would be receding from both earth and sun, 
and consequently the intensity of light would be rapidly dimi- 
nishing, thus rendering a funner observation after June 17 almost 
hopeless. It will remain for M« Schulhof to decide whether the 
object observed and missed at Vienna was really the comet the 
return of which he had led astronomers to expect, or another 
body. Possibly the discordance noticed above may be explained 
by error in the orbit as printed. 


TNL PHYSIOLOGICAL BEARING OF 
ELECTRICITY ON HEALTH^ 

'^HE reader of the paper commenced by stating that electricity 

^ as at present used is at once a source of danger, a possible 
cause of sickness, and a remedy. 

In all these cases it has been insufficiently studied, and con- 
tinues to be ill understood. This condition of affairs is probably 
due to the fact that from the great subdivision of modem science, 
a competent knowledge of physics as well as of physiolog)' is 
rarely acquired by the same person, whereas, for accurate work 
it is essential that so powerful an agent should he measured by 
accepted units. What little has been done by the physiologists 
is marred by considerable errors as to the force actually in use. 
Indeed much of it requires total revision in the light of nuxlem 
discoveries. 

1 . Dangers to sight were very briefly considered. It was 
noted that the incandescent and the arc light .subjected the eyes 
to two totally different risks, the former from heat rays at the 
less refrangible, and the latter from actinic and chemical action 
at the more refrangible, end of the spectrum. I'o oVitain a suffi- 
cient protection in both cases, a pair of eye-protectors, made for 
the speaker by Mr. Baker of High Holhorn, was shown, in 
which the front glass was blue, and the side ** blinker” deep 
red. The former could be used alone for incandescent lamps, 
to remove glare, and lessen irritation ; while the side glass could 
be turned clown over the blue when powerful arc lights had to 
be gazed at. If the two tints were well selected and combined 
by means of the spectroscope, a very handy and simple appliance 
w.as obtained, clearly conducive to health. 2. Dangers to life 
and health were more minutely adverted lo. Causes of death may 
be;— (1) By catalytic action; (2) by thrombosis of the larger 
vessels ; {3) by shock and syncope, due to action on the cardiac 
nervous system. It was adniitiecl that, considering the enor- 
mously increased iiowcr of our modern sources of electricity, 
accidents Iiad been singularly few ; and indeed it was abun- 
dantly jirovcd that a large steady current, even of considerable 
magnitufle, was comparatively harmless to the human economy. 
Rapid fluctuations, especially at the starling or breaking of the 
circuit, were mucli more dangerous ; and still more so if by acci- 
dent, or by the impregnation of the skin with conducting saline 
solutions, the resistance of the body was reduced to a minimum. 
In reviewing the rccorrled accidents, at the Birmingham Music 
Hall, in Paris, at Hatfield, and on board the Russian yacht, it 
was obvious that they were not all to be classified under the third 
heading given *, inasmuch as life in some cases had been pro- 
longed for three-quarters of an hour after the accident. Probably 
thrombosis in some form would account for them ; but more 
precise information was much needed. Dr. Stone then pro- 
ceeded to consider certain remedial and physiological points. 
I. Several common errors were corrected, especially that of 
imperfect contact. 2. Any approximate determination of the 
electrical resistance of the human body to low and high tension 
currents resjiecti vely was described. 3. Use of the telephone 
and meter-bridge for measuring this resistance demonstrated ; 
and 4. Measurements of K.M.F. of high tension altemating 
currents by dynanometer and quadrant electrometer were given. 
Much of this had already appeared in the pages of Nature 
on June 14 and September 13, 1883, and on April 3 of the 
present year. The great need for an electrical testing establish- 
ment open to observers at large, like that at Kew, was insisted 
on, and might well le undertaken by the Society. Lastly, a 
few suggestions were thrown out as to the therapeutical uses to 
which electricity, administered, not as now, haphazard, but 
quantitatively and scientifically, might be put. These were 
classified as (i) muscular, (2) sensory, (3) neurotic, (4) elimi- 
native, (5) vaso-motorial, 

' Abstract of a pape^ by W. H. Stone, M.A.. M.B. Oxon, F.R.C.P., 
Member, at the Conference of the Societ)' of Telegraph Engineers at the 
Health Exhibition, July 4. 
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THE MOVEMENTS OF THE EARTH ^ 


\^£ last appealed to those branches of physical science which 
^ ^ are connected with the determination of the velocity of 
light, in order to see whether we could get any hel}) in that 
direction on a most interesting question, a question which, like 
another to which attention has been drawn, might have l>een 
considered as an open one, unless one had gone beyond the range 
of ordinary astronomical observation with regard to it. It has 
now been seen that by investigating the facts connected with the 
velocity of light, first, that we could determine that velocity by 
two diftbrcnt methods with a wonderful agreement between 
them ; and secondly, that, by taking the velocity of light and 
dealing with it in the way we then did, a perfect demonstration 
was obtained of the fact that the earth revolves in an orbit round 
the sun. It was further seen that using this velocity of light, and 
also this fact of the earth’s revolution which it enabletl us to 
demonstrate, we were able to say that the distance of the earth 
from the sun was, roughly sjieaking, 92^ millions of miles. 

We will now go more int«> rletail with regard to the precise 
form of the earth’s orhit, and consider some of the conditions 
under which the earth’s movement in that orldt takes place. In 
proceeding to do this let us first suppose the orbit of the earth to 
to be in the form of a circle with the sun in its centre, then 
it is perfectly clear that the cartli will always be at exactly the 
same distance from llie sun, and tliat consequently the sun as 
seen from the earth will always ajqiear of the same size ; but on 
the other hand if the e.arth does lujt move in a truly circular orbit 
roun<l the sun, then, unless she moves with great irregularity— 
and we shall see sulisequently that she docs not, the only other 
possible course for her tf» take is an tjlHpiical one, because if she 
took an orbit of any other form— that of a parabola or an hyper- 
bola for instance slie would not revolve about the sun at all, she 
would not have a succession (tf years each of 365! days’ duration, 
hut one year, a year of infinite length ; she would in fact go off 
at a tangent into infinite sjiaee. 

Let us then consider what will ha])))en if the earth instead of 
moving in a circular, travelh-d in an elliptical, orbit, with the sun 
an one of its foci, and not in the centre of figure j then it is per- 
fectly clear that the <lislance of the earth from the sun will vary, 
that she IS nearer I ho sun .at some j joints of her orbif than at 
others. So miieh for suijposiiion. Let us consider the facts. 
We know that it is the duty of the astronomers .at CJreenwich lo 
make daily observations, when possible, of the transit of the sun 
by means of one of those transit instruments to which reference 
nas been made. Now if the sun, as seen from the earth, had 
always the same aiqmrenl diameter, it is obvious it would always 
take exactly the same lime to cross the central wire of the transit I 
instrument ; but >vlien we turn to the record of the observations 
made at Greenwich we find this ; — 'I'ake the year 1878. On 
January 9 in th.at year the apparent diameter of the sun was 
33 ^ 33 ^^ 5 ® n-K, whereas oi^ July 13 of the same year it was 
31 30 ’24 ; the apparent diameter w.as less, so that if these 
observations are to be depended on — and I know of none liettcr 
—we were nearer the sun in January 1878 than we were in 
July. If that be so, then there should be two intermediate points 
when the diameter of the sun was the s.ame, with an interval of 
SIX months between them. 'I'his is what was observed on two 
mmli dates in this same year, on April 5 an ajiparcnt diameter 
50 and on October 5 an ai^parent diameter of 
u latter case wc have a diflerence only of 7"‘oi : 

in the former case a difference of over 2', so that the Greenwich 
observations quite justify the siqiposition that the earth moves, 
not in a circle, but in an ellijrse ; because, the greater the dislancc 
of the sun from the earth, the smaller it must appear. While 
we are on this subject of the ellipticity of the earth’s orbit, I 
^ aniaous to draw your attention to the two diagrams, so that 

possible. Let us consider the 
'magram, Fig. 43. We have drawn there an ellipse, and the earth 
IS asramed to move in the <lircclion of the arrow round the sun 
placed in one of its foci, s. 

Now by Ae construction of an ellipse we know that s ii, which 
repre^nts the mean distance between the earth and the sun, is 
■exactly the same as the distance A o or p o, which represents what is 


ellipse IS a very flattened one, and the shorter the distance o s 
* Continued from p. 113. 


as compared with o a the less flattened will be the ellipse and 
the more nearly will it approach a circle. It will now be clear 
why the two points are marked A and P, for if S be taken to 
represent the focus of the ellipse actually occupied by the sun, 
the point P will represent the place occupied by the earth when 
it is nearest the sun, which is called by a Greek word, “ peri- 
helion,” whilst this other point A will mark that point in the 
orbit of the earth when it is farthest removed from the sun, this 
being called by another Greek word, “ aphelion.” This aphelion 
distance represents the semi-axis major plus the eccentricity, and 
the perihelion distance of the earth from the sun is obtained by a 
sul)traction of the value of the eccentricity from that of the 
semi-axis major. These statements arc general with regard to 
ellipses, anti in order to make the point quite clear, we have 
shown them on the very flattened ellipse of Fig. 43, but the true 
form of the earth’s orbit very nearly approaches a circle. If 
we want to find the greatest distance and the least distance of 
the earth from the sun at the opposite points of the orbit, we 
take the best value we can get of the mean distance SB, or oa, 
which is the same thing, ancl it is found that the eccentricity 
comes out about millions of miles, so that the greatest distance 
of the earth is less than 94^ millions, whilst its distance at peri- 
helion is a little more than 91^. .So much then for the facts 
with regard to the varying distances at which the earth is found 
from the sun at different periods of the year. 

The next ] joint is this : if the e.T.rth moves in this elliptic path 
nmnd the sun, does she always move with the same velocity, 
docs she go nujrc quickly at some times than at others, or does 
she travel always with a steady, constant pace? Now here 
again the* epiostiem can easily be answered by an appeal to the 





Fio. 43. 


usciui transit msinimciu. 


uiuuN gives US a meuuju, 

of determining the interval, true to the hundredth part of a 
secejnd, between tjne transit of the sun over the central wire of 
the instrument and ane>ther, and so enables us to determine the 
number of degrees, minutes, seconds, tenths of seconds, and 
hundredths of seconds of arc passed over by the sun in that time. 
If the earth, therefore, in her revcjlution round the sun moves 
with an ecjual unchanging motion then it is clear that the 
number of ilegrees, minutes, and seconds of arc passed over in 
any given time will be always the same. Let us again consider 
the facts according to the Greenwich record. On December 27 
1877, the transit of the sun’s centre occurred at i8h. 25m* 
44-9S. sidereal time, but on the day before it took place at 
i8h. 21m. 1 8 ■5s. If this second quantity be subtracted from the 
first, the difference comes out as 4m. 26*48., that being the amount 
of arc passed (jver by the earth in that interval. Now on June 
29 of the same year we get oh. 33m. 51*78., whereas on the 
28th the time was oh, 29m. 43*38., a difference of 4m. 8*48. It 
IS thus qbvdous that the motion of the earth is not uniform, and 
that being so, the question arises, Is this want of uniformity 
constant, or is it irregular? Is there, in short, any law' governing 
It? It will be seen that there is a most perfect law abom 
it ; that when the sun looks biggest, that is to say, when 
've are nearest the sun, the earth moves most quickly, 
and that when the sun looks smallest from the earth, when 
the earth is at its greatest distance from the sun, it moves 
with Its least velocity. This fact brings us face to face 
with a most fundamental law of astronomy— that law which is 
known as second law of Kepler. This can be gathered from 
I'lg* 44 * s represents the sun in one focus of the ellipse 
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representing the orbit of the earth, and we have P, p', p% P% v\ 
and representing different positions of the earth at different 
times of Uie year, the distance between these points p and p', 
and P®, and p* and P* representing the portions of the orbit 
passed over by the earth in equal intervals of time. This law 
IS known as the Law of Areas. It states that in equal intervals 
of time the radius vector or line joining the earth and sun passes 
over equal areas in its revolution. Thus the area of the tnangle 
s P p' is equal to the area of the triangle s p® p*, and is also 
eq^ to the area of the triangle s p* p®, and these areas of the 
orbit are passed over by the radius vector in equal intervals of 
time, when the earth is nearest to the sun she travels most 
quickly ; when she is at her greatest distance from the sun she 



travels most slowly ; and thus she keeps the figures inclosed by 
the radii vectores always of equal area during equal times. Let 
us he quite clear on this point ; the law is not that the earth 
moves through equal distances in equal times, but that the areas 
of the spaces swept over by the radius vector are the same for 
equal intervals of time. 

We come then to this ; that the earth moves round the sun ; 
that she moves in an ellipse ; that she moves unequally, that is 
to say, with different velocities at different times, Imt that these 
different velocities are bound together by a well-defined and well- 
recognised law. 

Now comes another question connected with this movement 
of the earth round the sun. When the movement of the earth 
on its axis was being discussed, it was pointed out that observa- 
tions made by the transit instrument gave ample evidence that 
the movement was a ijerfcctly equable one, and of such a nature 
that the axis of movement remained always jiractically jiarallcl 
to itself. Attention must now again be turned to this axis of 
rotation. J.et us take the earth in any part of its orbit, then 
the question is this : Is the plane of the earth’s motion round 
the sun, or, as it must now be called, the jdane of the cclijitic, 
identical with the plane of the earth’s motion of rotation ? That 
is to say, if the earth were half immersed in an ocean of infinite 
extent, whilst it was performing its orbital motion, would its axis 
of rotation be at right angles to the surface of the ocean in which 
it swam. Suppose we had a globe to represent the earth, and 
on it a model of a transit instrument were placed in the direction 
it is pointed at Greenwich when the sun is being observed. 
Then if the axis of the earth were really vertical the instrument 
would always be at right angles to it, or practically so, for sun ob- 
servations. Further, if the model were turned round to represent 
one rotation of the earth, then if the axis on which it turned were 
really pcrpendiailar, the sun’s declination would remain un- 
cliangcd, and its |K>lar distance would always l>e 90°. Now let 
us refer to the Greenwich observ'ations of the north |X)lar distance 
of the sun. ,, 

On M'arch 16 N.P.D. was 91 ’34 
„ 22 „ 8912 

June 22 ,, 66 

That is to say, the observers at C»reenwich in going from March 
to June had to idter the inclination of their instrument, in conse- 
quence of this variation in the N.P.D. of the sun,, to the extent 
of the difference between 90° and 66^". On Se]>tember 21 of the 
same year the N.P.D, was 90^, but on December 17 instead 
of being 90®, or 66®, it was ii3"*24. How can these facts be 
explained ? .Suppose we had a lighted lantern to represent the 
sun, and round it four globes were placed with their axes verti- 


cal to represent ^e earth in four different positions in its orbit 
It will be obvious that if we bring the light of the lamp 
in succession upon the four globes with the axes in each thus 
vertical, then the 2enith distance of the sun, represented by 
the lamp, would be the same in each case. In this position 
of the globes we get the boundary of light and darkness at 
the poles, and the line joining the centres of earth and sun 


8 

SPRING 

Fig. 45.— DL-igram showing the equality of the sun’s zenith di<%Uince at the 
two equinoxes. N, north p(*le of the earth ; s, south pole ; 2, eenith of 
(ireenwich, 

will give us the zenith disi.nncc of the latter. Now assume that 
the axis of the earth is not vertical but is inclined 23J® to the 
plane of the ecliptic. In th.at c.asc its spin of course would not 
be at right angles to this plane. If the four globes were then 
illiiminjitcd in succession, it would lie found that the presenta- 
tion of Greenwich p) the sun wcnthl be v.isily different at the four 
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SUMMER 

Fu;. 46,-;-DiRgram showing the variation of the sun’s zenith distance from 
soUcice to solatice. n, north pole of the earrh ; s, south pole : 8 , zenith 
of (yrcNBnwich. 

difierent positions. In the firJrt, if it were placed in the jiroper 
jmrt of the orbit, we should get Crreenwidi, not turned nilly to 
the sun, but still well in his rays. In the second one we should 
find the vertical at Greenwich pointing very much more to the 
Him than l^fore, when the axis was vertical. In the third globe 
the conditions would be about the same as in the first, while in 



t 
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Fig. 47.— The earth, as seen from the sun at the summer solhticc vnooti 
at London). 

the fourth the line which points towards the zenith at Greenwich,, 
instead of being turned almost directly to the sun, would be^ turned 
most away from it. This fourth position is that in which the 
zenith distance, and therefore the N.P.D., was greatest, /.r. when 
it was 1 1 3®. The second represents the position of the earth*when 
it was the least possible, whilst the first and third positions would 
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occur when the N.P.D. of the sun was neither great nor small, 
but midway between the two extremes. These facts will be 
made clearer by the accompan^^ing woodcuts, in which the globes 
are shown in four different positions. Fig. 45 represents cases 1 
and 3, and Fig. 46 cases 2 and 4. In Figs. 47 and 48 these facts 
are shown in different ways ; Fig. 47 represents the aspect of the 
earth as seen from the sun at the summer solstice, when it will be 
seen that England is seen to lie near to the centre of the hemisphere ; 
while in Fig. 48, representing the conditions at the winter solstice, 
England is so near the edge that it cannot be properl v repre- 
sented. This experiment then will enable us to go further, and 
to say that the plane of the earth’s equator, and therefore of the 
earth’s spin, is not parallel to the plane of the ecliptic, but is 
inclined to it at an angle represented by the difference between 
90® and 66”, or 90® and iiy ; that is to say, the angle between 
these two planes, that of the earth’s rotation and that of its 
revolution, is something like 23”. 

In the non-coincidence of these two planes we have one of 
the most fundamental points in astronomy, for the reason that 
what Greenwich is to earth measurement the point of intersec- 
tion of these two planes is to heaven measurement. 'I'he result 
of this inclination of these two planes is that at one particular 
point in its course round the .sun the equatorial plane of the 
earth seems to plunge below the plane of the ecliptic, whilst at 
another and an opp osite point it seems to come up from below 
that plane. 

These two "points are known as the nodes of the orbit, the 



Fui. 48.— Tne earth, .'is seen from the sun at the winter solstice (noon 
at London). 

ascending node at that point where the earth comes up from 
below, tne descending node when it is plunging down from 
above. It will be remembered that when the question of terres- 
trial longitude was occupying our attention it was pointed out 
that it might begin anywhere : we begin at (Greenwich, the French 
prefer Paris, the Americans Washington, ami so on. With 
regard to celestial longitude, although it also might begin any- 
where, yet there is a general agreement among astronomers that 
the right ascension of stars shall be counted from this ascending 
node, or, as it is otherwise called, the fir.st point of Aries, where 
we get the intersection of the earth’s plane of rotation with the 
ecliptic plane of revolution. That is the start-point not only of 
right ascension for the stars, but of celestial longitude, because it 
is necessary that we should have a means of determining the 
positions of stars, not only with reference to the plane of the 
wrtli’s rotation, but with reference to the plane of the ecliptic 
itself, and the number of degrees which a heavenly liody is observed 
above or below that plane (such degrees being called degrees of 
celestial latitude) require to be known in order to determine 
absolutely the position of any star. With the transit instrument 
and the siderecu clock the precise angle of intersection of these 
planes is determined, but it is necessary to know also the precise 
point in the orbit at which the intersection takes place, before 
we con use either our transit instrument or our dock for the 
determination of the precise position of a heavenly body. And 


now that so much has been said, we can go further with regard 
to our .sidereal clock, and say that it shows oh. om. os. when 
the first point of Aries is exactly on the central wire of the transit 
instrument, and that it will come back to that time, oh. om. os., 
after an interval of twenty-four hours. In that way, by dis- 
cussing the point of the intersection of the planes, we come to 
the conclusion not only that the earth’s axis is inclined 23^® to 
the ecliptic jilane, but that we have at that point the most con- 
venient starting point both for the right ascension of stars as 
determined by a sidereal clock, and the longitude of stars, if we 
choose to dehne their positions with reference to the ediptic plane, 
instead of with reference to the plane of the earth’s rotation. 
It is curious how in dealing with these matters we find that 
phenomena apparently the most diverse are really bound up in 
a most intimate connection with each other. In farther con- 
sidering the subject it will be seen that not only do we get these 
predous start-points from these considerations, but that they bring 
before us questions of the greatest interest and value to all earth- 
dwdlers, questions that enable us accurately to study not only 
time as applied to the dealing out of our days and nights, as 
applied to those changes which take place during the year, as 
ajiplied to those changes which effect the years themselves, but 
as applied to those yet greater changes which have probably 
been going on in this planet of ours for very many millions of 
years. J. Norman Lockyer 

( To be continueJ , ) 


ZOOLOGICAL NOMENCLA TUEE 

(''\N Tuesday last week a meeting was held in the Lecture Room 
of the Natural History Museum, where a number of leading 
British zoolojgists assembled to meet Dr. Elliott Coues, who is 
now on a visit to this country, and to hear from him an exposition 
of the views advocated by himself and the leading American 
zoologists with regard to the adoption of Trinomial Nomen- 
clature. 

Among those present were representatives of many branches 
of science, and we noticed the following British naturalists 
Lord Walsingham, Prof. Flower, F.R.S., Dr. Gunther, F.R.S., 
P. L. Sclater, F.R.S., Dr. H. B. Woodward, F.R.S., Prof, 
Traquair, F.R. S., W. T. Blanford, F.R.S., Henry Seebtihm, 
F.L.S., Howard Saunders, F.L.S., Prof. F. Jeffrey Bell, J. K. 
Harting, F. L.S., G. A. Boulcngcr, H. T. Wharton, F.L.S., 
S. (). Ridley, K.L..S., W, F. Kirby, Sec. Knt. Soc., Herbert 
Druce, F.L.S., W. R. Ogilvie Grant, and R. Bowdler Sharpe, 
F.L.S. 

The chair was taken at 3 p.m. by Prof. Flower, 'F.R.S., the 
Director of the Natural History Museum, who briefly opened 
the proceedings by reading a letter from Prof. Huxley, P.R.S., 
expressing his great regret at not being able to be present, 
being prevented by pressure of official business. 

The Chairman said : — The subject we have met to discuss is 
one of extreme importance as well as difficulty to zoologists, for 
though in so many respects the name attached to any natural 
object is the most trivial and artificial of any of its attri- 
butes, and may hardly be thought worthy of scientific considera- 
tion, laxity in the use of names causes endless perplexities and 
hindrances to the progress of knowledge. I must confess that I 
feel some sympathy with the young lady, lately quoted in a speech 
by Sir John Lubbock at the University of London as an instance 
of hopeless stupidity, who, after listening to a lecture on astro- 
nomy, said she had no difficulty in understanding how the dis- 
tances, motions, and even chemical composition of the stars were 
discovered, but what puzzled her was how their names were 
found out. Now, I have often had little difficulty in making out 
the characters and structure of an animal, and even the functions 
of some of its organs, but when I have to decide by what name 
to call it, I am often landed in a sea of perplexity. Vet those 
of us who work in museums are constantly engaged in cata- 
loguing and labelling, and we are supposed to be able at once to 
give the correct name to every creature in the collection. I hope 
that this discussion will help to clear up our ideas upon the sub- 
ject. With the impartiality due from the chair, I shall not give any 
opinion upon the merits of the rival schemes to be propel, at 
all events nof until after hearing the arguments to be brought 
forward for or against them, and I cannot say that I am very 
sanguine of being able to do so then. I now call upon Mr. R, 
Bowdler Sharpe to read a paper ** On the expediency, or other- 
wise, of R^i^opting Trinomial Nomenclature in Zoology.” 
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Mr. Shaip« then read his paper approach the dis- 
cussion of this subject without the least prejudice either for 
or against the adoption of ^nomial nomenclature. It has 
been for some time recognised and allowed by zoologists 
on the other side of the Atlantic, and to a certain extent the 
principle has been admitted by more than one worker in 
the Old World, but the presence in this country of one of the 
most able advocates of the system in the person of that distin- 
guished American zoologist. Dr. Elliott Coues, has recently 
stimulated the thoughts of many of us as to the wisdom of its 
adoption for the zoology of the Old World, and it occurred to 
me that a friendly meetmg to discuss the matter with Dr. Coues 
and some of our leading British zoologists could certainly do no 
harm, and might be productive of a considerable amount of 
good. Understanding from Dr. Coues that he would not object 
to attend a small conference of zoologists on this subject if we 
desired to talk over the matter, 1 appealed to many of the latter 
to appear to-day, and 1 think that this gathering of British natural- 
ists, under the presidency of our esteemed director, Prof. Flower, 
is sufficient to show that that there is a considerable amount of 
keen interest felt in the solution of the question. 

It is now more than ten years ago that Dr. Coues, in his 
** Key to the North American Birds, first began to adopt the 
trinomial nomenclature which is now so generally accepted by 
American ornithologists. But until quite recently both he and 
his coadjutors have been in the habit of inserting the word mr. 
before the sub-specific name. At present, however, the system 
which he adopts is trinomialism pure and simple, and this is shown 
in the second edition of his “ Key,” which has just appeared. 

Now I can only speak as an ornithologist, and my views must 
be regarded as purely personal ; but I do think that it is good 
for zoologists in general to learn from the lips of Dr. Coues exactly 
what the system is which he proposes to adopt for ornitho- 
log}’, and to what lengths it would lead us. 1 shall listen with 
attention and respect to the remarks with which any of my col- 
leagues learned in other branches of zoology may favour us this 
afternoon. 

It seems to me that there are certain facts in nature which we 
all of us recognise as facts, but about the expression of which 
many of us entertain different views. 1 propose merely to place 
before you certain difficult aspects of the question os they pre- 
sent themselves to me, and 1 shall be glad to have an expres- 
sion of opinion uix)n the facts which 1 bring forward. 1 would 
therefore crave permission for a few moments to nm over some 
of the published volumes of the ** Catalogue of Birds,” and to 
discuss some changes of nomenclature that might be involved if 
the trinomial system were to be adopted in a second edition of 
that work. It will be noticed that in 187^ I recognised the 
existence of '‘sub-species ” among the Acci^ifrfSf and I now 
lay on the table one of the most interesting examjiles of what I 
conceive to be a scries of sub-species, or representative races, of 
one dominant form. In Soutnem Africa we have a small 
Goshawk called Asiur polywnoida^ which inhabits the whole 
of the South African sub-region, but does not, so far as my 
knowledge ^s, extend beyond the Zambesi. In Senegambia 
and North-East Africa it is replaced by a race called Astur 
sfhenurus^ in which the colour 01 the under-surface is much more 
delicate than in Astur pofyzimoides. From Central Russia, 
throughout Turkey, Asia Minor, Persia, and Syria, a large race 
QoXita Astur bretnpes replaces the two foregoing sub-species, and 
forms a third. From Baluchistan, throughout India, and Ceylon, 
a somewhat smaller form, Astur badius, takes up the running, 
and throughout the Burmese countries, extending to Formosa 
and Hainan, we have yet another race, Astur poliopsist which is a 

f >urer and more elegantly coloured edition of Astur badius. This 
ittle group of Goshawks has been well worked out, and we may 
fairly presume that we have the facts before us. Now I should 
like to know if this is a case where we might adopt the trinomial 
^stem, and call these birds 

Astur badiuSf 
Astur badius foliofsis, 

Astur badius brevipes, 

Astur badius sphenurus^ 

Astur badHts pidyzonaidts. 

At present, were I wiitii^ about the South African bird or the 
Ab^inian bird, I should never speak of them as Astur badius^ 
which is the name belonging to the Indian bird exclusively, and 
I am not quite sure that we gain in this case anythii^ wluitever 
by adopting trinomial nomenclature. The same paraUel may be 


drawn with some of the species of Scops among the Owls, as may 
be seen by the series now exhibited, and here trinomial nomen- 
clature might perhaps be employed. Thus the representative 
races of Seps ^iu would be .S', g'u capemis in Africa, .S, giu 
ptnnitus from the Himalayas, .S', giu minutus from Ceylon, S, 
gtu stictonoUis from China, 5 . giu joponicus from Japan, S, giu 
malayanus from Malacca, 5 . giu rufipennis from Madras, and S. 
giu btucii from North-Western India. 

In the third volume of the " Catalogue ” I have again freely 
admitted "sub-species,” as, for instance, with some Crows, 
Corom fit icrot'hyncka from the Sunda Islands, replaced in India 
and China by C, inHxillantii, which extends to Eastern Siberia, 
but is further replaced in lapan by a large race — C, Japoneusis, 
In this instance 1 believe that the trinomial nomenclature could 
be employed with advantage, for if we spoke of C. macrorhyncha 
japonensis or C\ macrot‘hynchn levaWaniii^ it would convey to us 
an absolutely definite idea, viz. that these were merely forms of 
the typical C. moirorkyncha with a distinct geographical area 
assigned to each. 

To take another case of a different kind. I place on the table 
scveml species of Chibia from the Malay Archipelago, and the 
difficulty which anybody would find at first sight in the separa- 
tion of these Moluccan Drongos can be explmned oflf-hand by 
the fact that they arc nothing more nor less than representative 
insular forms of one dominant species. If, therefore, you speak 
of these birds as Chibia carbonaria from the Papuan group of 
islands, represented by C. curbottaria assimilis in the Aru Islands, 
by C. carbonaria amlmnensis in Ceram and Amlioina, and again 
by C. carbonaria atrocaruUa in Batchian and Gilolo, I contend 
that these names, although long, convey an exact impression of the 
value of these forms, which arc so closely allied as lo be almost 
indistinguishable. A more diHicult question arises when we 
come to treat of the Yellow Wagtails, concerning which, 
curiously enough, there has been quite a consensus of opinion 
among some of the German ornithologists that they ought to 
be treated trinomially. Thus in the “Vogel Ost-Afnkas,” 
by Drs. Finsch and 1 lartlaub, we find these birds spoken of 
as Moiaciiia Jlova mclattoct'^hala, Ikc.t and the same phraseology 
is adopted by Baron von lieuglin in the “Omilhologie Nord-ost 
Afrikas.” Having recently studied these birds, I can only say 
that I think the employment of trinomial nomenclature by these 
authors was somewhat premature, inasmuch as, from the show- 
ing of the writers themselves, these birtls to which they gave 
trinomial names are not only migratory, but have well-denned 
geographical areas of distribution. 1 myself consider that the 
intermediate forms which undoubtedly exist are due to another 
and totally different cause, viz. to hybridisation, inasmuch as 
many of these birds occupy nearly the same winter areas in 
Africa, and doubtless many of them pair with birds of an allied 
form on their return to Europe. Thus Motacilla kaknkzenkd^ 
which is M, mclanocephala with a white eyebrow, is probably 
(although there is no proof of the fact) the latter species with a 
strain of the white-eyebrowed M, flava admixed, as both Af. 
kalcniczenkii and M, mclanocephala occur together. 

There is one advantage which wc must all admit that the 
American zoologists possess over ourselves, and that is, that they 
have a clear idea of the natural geographical divisions of their 
continent, and their zoology has been studied from many distinct 
points of view, such as the presence or absence of rainfall, &c., 
and it only requires a glance at Mr. Hume’s essay on the distri- 
bution of Indian birds with respect to the distribution of rainfall 
throughout the Indian peninsula to see how very important is 
this aspect of the subject. Even in the British Islands there are 
v^iations in the size and coloration of some of our resident 
birds, as any one may learn from Mr. F. Bond, who has de- 
voted sixty years of his life to the study of British ornitho- 
logy, and who now has one of the most interesting collections in 
this country. But when we come to study the birds of Europe 
and the Palsearctic region generally, how small is our real know- 
ledge, and what vast areas are there concerning the ornithology 
of which we know next to nothing ! Great praise is, therefore, 
due to men like Dr. Menzbier, who has just written the first part 
of an elaborate treatise on the geographical distribution of birds 
in Russia ; but it will be a long time before we can have in any 
museum such a series of birds as is possessed by the Smithsonian 
Institution for any one wishing to study the geographical distri- 
bution of the birds of North America. The British Museum is 
fully alive to the importance of the question, but I find that 
there is nothing more difficult than to procure from my col- 
leagues in the other countries of Europe a representative set of 
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the common resident birds of their respective countries. The 
value of such collections as that which Mr. Seebohm is making 
cannot be over* estimated. 

I have exhibited to-day three distinct illustrations of birds 
irom the Old World where trinomial nomenclature might 
be employed. In the case of the Goshawks, the Scops 
Owls, and the Crows, I am not yet certain that my way 
of treating them in the “Catalogue’* as sub-spccies is 
not as advantageous as the employment of trinomials. But 
in the case of the Long-tailed 'ritmicc the circumstances 
seem to me clifTercnt, and the adoption of trinomial nomencla- 
ture would be a positive advantage, because j4crftiula caudata 
undoubtedly mixes with A, ro ea in the Rhine provinces and 
other parts of Europe ; therefore in England, where the rosea 
strain is apparently pure and unmixed, it is advantageous to 
speak of tne bird as Aciudula caudata roseat because such a 
name clearly conveys the idea that A. rosea is a form of A. cau- 
dala^ with which it is connected by intermediate forms else- 
where. A . caudala irbii would also express the relationship of 
the South European bird, nnrl A, caudn*a trivirgata the Japanese 
form. 

The case of the Wagtails is not so clear, because we do not 
yet seem to have sufficient material to work upon. Even here 
some of the races might be fairly expressed by the employment 
of trinomials, as Mtdacilfa fiara dubia for the Siberian and 
Indian race of AI. fliva. A/. Vfftdis being a form without an 
eyebrow, would have a Mediterranean race, A/» 7>iridis cinereo- 
^apillUy while M, niclattocephola has at least one race, ikf. melano- 
etphala. kalenUzenkii^ unless the last-named ultimately proves to 
be a hybrid. 

1 may say in conclusion that the great difficulty which I 
perceive in the adoption of trinomial nomenclature, both at 
home and abroad, lies in the fact that it will open the door to a 
multiplication of species, or races, founded on insufficient ma- 
terials, and i)estowecl by authors who have not sufficient experi- 
•ence of the difficulties of the subject ; but I cannot conceal irom 
myself that the code of nomenclature pro|)ose<l by the British 
Association and followed l>y most of us scarcely accounts for the 
treatment of facts as they have been developed in zoological 
science since the promulgation of that code, and that before 
lon^ it will be the duty of British zoologists to attempt its modi- 
fication. 

Mr. Henry Seebohm road the following jiaper : — 'I'he fiue.s- 
tion of a binomial t)r trinomial nomenclature is not a very 
simple one. So long as ornithologists were under the delusion 
that all species were sej>nraled from each other by a hard and 
fast line, the binomial system of nomenclature was sufficient. 
Now that wc know that many forms w'hich have been regarded 
as species arc connected by intermediate links with each other, 
and that many species present important local variations which 
•cannot be ignored, we are obliged to admit the existence of sub- 
•species as well as species, 'riicre can be no doubt that the too 
lardy recognition by Kuroi)can ornithologists of what might not 
unreasonably be regarded as the most important fact in (»rni- 
tholocy discovered during the present century lias been very 
largely due to a pedantic adherence to a binomial system of 
nomenclature. Now that wc have emancipated ourselves from 
the fetters with which our predecessors, with the best intentions 
in the world, cranii>ed our ideas, the question arises, how shall 
we recognise in our nomenchalure the existence of sub-specific 
forms ; by a word, or by a sentence ? 'I'lie ornithologists of 
America think that a system of trinomial nomenclature will 
answer the purpose. I'liey have come to the conclusion that the 
insertion of a tnird link in the chain which binds us will give our 
ideas scope enough. Tlieir theory is that the judicious orni- 
thologist will be able to select from the infinite number of steps 
which form the series of intermediate races which lie l>elween 
two intergrading species, one, two, three, or even in some cases 
more local or climatic races which are worthy of being dignified 
by a name. This theory is on the face of it somewhat illogical. 
It credits ornithologists with an amount of discretion which 
their past history does not justify, and totally ignores the in- 
ordinate desire to introduce new names which is unfortunately 
too conspicuous in most if not in all ornithological writers, cul- 
minating in the absurdities of a Brehm. That ornithology 
should be preserved from being Brehmised must be the devout 
prayer of every well-wisher of the science. On the other hand, 
the recognition of sub-species by a sentence would be to revert 
to the customs of the prsc-Linnean dark ages of nomenclature, a 
retrograde step from which all zoologists would instinctively 
shrink. Members of the British Ornithologists’ Union are 


probably all prepared to admit that a medium course is safest at 
feast for an Ibis {nudio tutissimus ibu), and, with a veiy slij^t 
modification, I for one am prepared to adopt the American 
system in spite of its dangers. If no paths are to be trodden 
in which the indiscreet may err, there is an end at once of all 
prepress. 

To point out the modifications which 1 propose to introduce 
into the American system of nomenclature to diange it from an 
empirical system to a logical or scientific system, 1 will take 
as an example the Common Nuthatch (5// a eurojwa) and show 
how the nomenclature of its various races may be made 
exhaustive, so that the temptation to introduce new names, 
which appears to be irresistiole to the indiscreet ornithologist, 
may be minimised. 

Sitfa uraletuiSf with white under parts, is found in Siberia ; 
Sifta ctesia^ with chestnut under parts, is found in England ; in- 
termediate forms connecting these species together are found in 
the Baltic provinces. What can be more simple than to call the 
intermediate forms by both names, Siita ccesia^uralen- is ? But 
there is a third species which turns up in China, Sitta smensis, 
and which is also connected with Sitta uraltnns by intermediate 
forms. Never mind ; they too can be called by both names, 
ami our series of Nuthatches runs geographically m an unbroken 
scries : — 

Sitta nrsiOf 

Sitta cwsla-uralcfisif, 

Sitta nra/ensist 
Sitta uraiens 's-stnensis, 

Sitta iinefisis. 

So far so good ; but, unfortunately, two more complications 
arise. Besides the series running south-west into S, ctrsia, and 
that running south-east into S» sinensis^ two other series run 
from the central form S, uralcnsis^ one running due west and 
then round by the Baltic into the Scandinavian S. eurcpcca (a 
larger bird, and somewhat darker on the under parts), and a 
second running due east and then round the Sea of Okotsk into 
the Kamchatkan .S', albifrtnsip, bird much paler on the head, 
which shades into u hite on the foreliead), so that it is necessary 
to add four more names to the list, which will stand as under : — 

Sitta acsia is found in Britain, South-West ami South Europe, 
and Asia Minor. It is medium in size, but extreme in the dark- 
ness of the chestnut of the under parts. 

Sitta arsia-uratensis (with a hyphen between the two specific 
names) represents all the h»rms intermediate between South 
European and Siberian examples, which occur in Denmark, 
I’omerania, the Baltic provinces of Russia, Poland, and the 
Crimea. 

Sitta cur optca is the Scandinavian form, and reiirescnts the 
extreme of size, whilst in colour it is intermediate between the 
forms found in the Baltic provinces of Russia and Central 
Siberia. 

Sitta (uropeta-urateftsis comprises all the intermediate forms in 
Russia which connect ilie Scandinavian with the Central 
Siberian forms. 

Sitta uralensis is found in the valleys of the Ob, the Ycncsci, 
and the I cna, and combines the small size characteristic of the 
various Asiatic sub-species of Nuthatch w’ilh the dark upper 
parts of the sub- tropical forms, whilst the under parts are nearly 
as white as in the Kamchatkan form. 

Sitta uratcmis-albifrons may be applied to all those intermediate 
forms found in East Siberia and the north islands of Japan 
which are not quite so pale on the upper parts as the Kamchatkan 
form. 

Sitta atbifroHS is found in Kamchatka, and represents the 
extreme form so far as whiteness of the forehead and under parts 
is concerned, 

Sitta uraleftsis-sinensis may be applied to the series of forms 
found in the valley of the Amoor, the island of Askold, and the 
main island of Japan. They are intermediate in colour between 
the Central Sibenan and Chinese forms, and are scarcely to be 
distinguished from the Baltic province forms. 

Sttta sinensis is found in China, and only differs from the 
British form in being slightly smaller and in not having quite so 
much dark chestnut on the Hanks, 

I have purposely chosen a complicated case in order to show 
the capabilities of the system, wWh, if the specific name of 
eurefaa is always repeated after the generic name of5f^, becomes ' 
a compromise between that adopted by the Americans and that 
which 1 imperfectly carried out in the fifth volume of the “Cata- 
logue of Birds in the British Museum,” and whidi was originally 
sugg|^|d to me by a conversation with Mr. Salvin. It has at 
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least the merit of being exhaustive, and differs so slightly from 
that in common use in America that its adoption does not involve 
a change in, but only an addition to, the system which in some 
form or other is destined to supersede the binomial system now 
rendered inadequate by the acceptance of the theory of evolution. 

As an example of the compromise I propose, I add a list of the 
local races of the Dipper, with their geomphical ranges : — 

Cinclus aquuticus mHamgaster (Scandinavia). 

Cindus aquaticus melanogaster-alHcoUis sivc Cindus aquaticus 
(West Europe, as far north as the Carpathian and as far south as 
the Pyrenees). 

Cindus aquaticus albicoUis (South Spain, Algiers, Italy, 
Greece). 

Cindus aquaticus albicoUis-ca^hmiricnsis (Asia Minor, Cau- 
casus, Persia). 

Cindus aquaticus Icucagastcr (East Siberia). 

Cindus aquaticus leucogastcr-cashmiriensis (Central Siberia). 

Cindus aquaticus ca'hmiricnsis (Cashmere, South Siberia, 
and Mongolia). 

Cindus aquaticus caihmiriensis-socJidus (Altai Mountains). 

Cin:lui aquaticus sorduius (Thibet). 

In this system it must be observed that wherever there is a 
fourth name it is always connected by a hyphen to the third 
name, and comprises all the intermadiate forms between the 
two. It is somewhat cumbrous, but it provides for the con- 
tingency of any intermediate links that may occur. To express 
it algebraically, it provides not only for A B and B C, but .also 
for A C. It is perhaps the only system which is theoretically 
perfect, but the question whether its voluminousness renders it 
impracticable or undesirable i^* one rccpiiring careful considera- 
tion. 

( To be conlintted . ) 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

University C0LI-EG12, Uristoi.. — A correspondent writes;--- 
This session has been most successful, the numbers of students in 
attendance being considerably larger than in the two preceding 
years. Funds are wanted more seriously than ever to complete 
ih.c building and jjrovidc: additional accommodation. Nothing 
has yet been done towards an endowment fund. Mr. E. Buck, 
M.A., Lecturer in Mathematics, has resigned his position on the 
staff. The Demonstrator in Physics, Mr. Colman C. Starling, 
has al.so resigned his post in consequence of internal rearrange- 
ments. The Chair of Geology and Physiology, left vacant by 
the resignation of Prof. Sollas, has lieen filled by the appoint- 
ment of Mr. Lloyd Morgan. 


SOCIETIES AND ACADEMIES 
.Sydney 

Linnean Society of New South Wales, April 30. — 
Dr. James C. Cox, F.I..S., vice-president, in the chair. — 
The Hydromediisae of Australia, nart 2, by R. von Lendenfeld, 
Ph.D. According to the principles set forth in part i of this 
paper, the Hydromedusx are classified in a new manner, and 
the Australian representatives of the first four families in this 
system are described or referred to. The paper contains de- 
scriptions of several new and interesting forms, and in every 
case an abstract of everything known on the histology of every 
s|H;cies is given with references. The most interesting of the 
new forms is Eudendrium generaU^ the male ix)lypastyles of 
which show a great similarity to Medusae. I'hey possess four 
aljoral tentacles in the principal radii, and on these the sperma- 
tozoa reach maturity, 'i'hesc tentacular apj^ndages are there- 
fore homologous to the radial canals of the Craspedote Medusae. 
Some deductions are drawn herefrom, and the homology of the 
parts in Medusae and Polypes descril)ed differently to the views 
expressed by Allman and others. The Umbrella is not homo- 
logous to a web between the tentacles of the mouth, but between 
the generative tentacular processes at the aboral pole. — Revision 
of the recent Rhipidoglossate and Docoglossate Mollusca of 
New Zealand, by Prof. F. W. Hutton, F.G.S. The synonymy 
of all the species is fully given, with, in many instances, revised 
descriptions and notes on the dentition where known. — Notes 
on hybridism in the genus Brachychiton, by Baron Ferd. 
yon Mueller, K.C.M.G., M.D., Ph.D., F.R.S., &c. The plant 
which is the subject of this paper is a l^autiful tree of forty feet 


in height and a stem diameter of one foot, grown .at Fern Hill, 
near Penrith, New South Wales, and is an undoubted hybrid 
between Brachychiton fo/>ulncum and Bt'a^hychiton accnfolium» 
Like most hybrids, the flowei-s never perfect their^ seed. — Mr. 
Macleay read a letter from the Rev. J, E, Tenison- Woods, 
vice-president of the Society, dated from Perak, February 27 
last, gi\ung a long and interesting acount of his proceedings and 
experiences in the Malacca Peninsula. Me had examined and 
reported on the rich tin mines of the settlement, and the geo- 
logical features of the whole tcrriior}" ; and he had spent some 
time in the investigation of its zoological and botanical jiro- 
ductions. 

Royal Society of New South Wales, May 7. — Annual 
Meeting. — Hon. Prof. Smith, U. M.G., president, in the chair. 
— The Report of the Council st.^toil that thirty new members, 
had been elected iluring the ye.av, and the total number on the 
roll, April 30, was 494. M, Louis Pasteur, M.l)., of the 
French Academy of Sciences, had tieen elected an honorary 
member in the place of the late Dr. Charles Darwin, and 
Ottokar Fcistmantel, M.D., PaUeontologist to the Geological 
Survey of India, had been elected a corresponding member. 
— The Clarke Medal for the year 1SS4 had been awarded to 
Alfred R. C. Sclwyn, LL.D., E.R.S., in recognition of his 
scientific labours in (Jreat Britain and .as Director of the Geo- 
logical Surveys of Canada and of \"ictori.i. — T luring the year 
the Society heltl nine meetings, at wliich the following papers 
were read, vi/. ; — PreNi<Ieritiid Address !)y Chr. Rolleston, 
C.M.Ci. — On the aborigines inhabiting tlie great lacustrine and 
riverine depression of the Lower Murray, Lower Murrum- 
bidgec, Lower Lachl.an, and Lower Darling, by P. Beveridge. 
— On the W.aranamatla shales, by the Rev. J. E. Tenison- 
Woods F.(LS., F.L.S. — Furlber remarks on Australian Stro- 
])h.alo.sia', and <lescription of a new species of Aucella from the 
Cretaceous rocks of Nririh-lCnsi Australia, by R. litheridge, 
jun., F.G.S. — On plants used by the natives of North Queens- 
land, Flinders, ami Mitchell Rivers, for food, medicine, iS:c., 
by E. Palmer (M.L. A. Queensland). — Notes on the genus 
Macrozamia, with descriptions of some new sixjcies, by Charles 
Moore, F.L.S., V.P. — A list of double-stars, by H. C, Russell, 
B.A., F.R.A.S. — Some facts connected with irrigation, by the 
same.- C)n the discoloration of white bricks made from certain 
clays in the nciglibourhood of Sydney, by E. H, Rennie, M.A. 
— On tlic roots of the sugar-cane, l)y Henry Ling Roth, 
F.M.S, — On irrigation in Upper India, by 11 . G. McKinney, 
A. M.LC.K. — On tanks and wells of New South Wales ; water- 
supply and irrigation, by A. Pvpys Wood. — Addition.s to the 
census of the genera of pl.ants hitherto known as indigenous to 
Australia, by Baron F. von Muclk'r, K.C.M.G., F.R.S., &c. — 
The Medical and Microscopical Sections held regular monthly 
meetings, At the preliminary meeting of the Medical Section 
this year, the Ch.airman staled that never during the history of 
the Section had its meetings been so numerously attended, and 
th.it the value of the papers read liefore it was attested by the 
fact that so many of them bad been re])rinted in the Home 
journals. — 'I'he Council has issued the following list of subjects, 
with the offer of the Society’s bronze medal and a prize of 25^. 
for each of the best researches, if of sufficient merit : — Series III. 
To be sent in not later than September 30, 1884. No. 9. Origin 
and mode of occurrence of gold-bearing veins and of the 
associated minerals. No. 10. Influence of the Australian 
climate in producing mcxlificatiuns of diseases. No. ri. On the 
Infusoria peculiar to Australia. No. 12. On water-supply in the 
interior of New .South Wales. .Series IV. To be sent in not 
later than May i, 1885. No. 13. Anatomy and life history of 
the Echidna and Platypus. No. 14. Anatomy and life-history 
of Mollusca peculiar to Australia. No. 15. The chemical com- 
mjsition of the products from the so-called kerosene shale of 
New South Wales. Series V. To l>e sent in not later than 
May I, 1886. No. 16. On the chemistry of the Australian 
gums and resins.— The Chairman read the Presidential Address^ 
and the officers and Council were elected for the ensuing year. 

Paris 

Academy of Sciences, June 30.— M. Rolland, President, in 
the chair. — Remarks on the hygrometric reports from nearly a 
hundred French stations, yearly published by M. Mascart in the 
Annales du Bureau mdlorologiquc de France ^ by M. J. Jamin.— 
On the use of formene in the jinxluction of very low teinpera- 
tures, by M. L, Caillctet. The author finds tliat, when slightly 
condensed and cooled in boiling ethylene under atmospneric 
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pressure, this gas is resolved into an extremely volatile colour- 
less fluid, which, in again passing to the gaseous state, yields a 
degree of cold sufficient immediately to liquefy oxygen. Under 
these conditions the liquefaction of oxygen becomes one of the 
simplest operations of the laboratory. — Remarks on the project 
of creating a so-called inland sea in Algeria and Tunisia, by M. 
E. Cosson. The author regards as chimerical Dr. Rouire’s 
scheme for converting the Shott Mclghir into a marine basin by 
means of a canal, 145 miles long, communicating with the 
Mediterranean. — Note on the development of the graphic 
meth d of representation by means of photography, oy M. 
Marey. — On a new species of Sirenian discovered in the 
Paris basin, by M. Albert Gaudnj. — Observations on the new 
planet, 237 Palisa, made at the Paris Oliservatory (equatorial 
of the west tower), by M. G. Bigourdan. — On the effects of 
mutual forces; determination of a function represented by a 
simple curve involving most of the laws of general physics (one 
illustration), by M. P. Berthot. — Researches on the laws of dif- 
fraction of light in the shadow of an opaque screen with recti- 
linear edge, by M. Gouy. In this paper the author’s remarks 
arc restricted lo rays diffracted in the geometrical shadow, the 
edge of the screen l)eing normal to the plane of diffraction con- 
taining the incident ray and the diffracted rays.— On certain 
chemical compounds obtained by means of a gas pile, and of 
appliances for subjecting the gases to electric effluvium, with 
tabulated results, by M. A. Figuier. — A method of transforming 
liquid to dry electnc piles, by M. Onimus. — Further researches 
on the coagulation of colloidal substances, by M. F.. Grimaux. 
Here the author deals first with substances whose coagulation is 
checked by dilution, secondly with those whose dilution stimulates 
coagulation. — Researches on the preparation of hydrated chromic 
acid, and on some new properties 01 anhydrous chromic acid, by 
M. H. Moissan. — On Ine production of the neutral orthoph<»s- 
phate of aluminium in the anhydrous and crystallised state, by 
M. A. de Schultcn. — On a new alcohol derived from the bird- 
lime prepared from the inner bark of the IUj( o.juifolium ; note 
on a process of the late J. Personne, by M. J. Personne, 
jun. — Comjdcmentary obsciwations on colchicine and colchi- 
c^ine, by M, S. 2 Ceisel.-"^On the various processes employed 
for determining the jdiosjihoric acid in ine superphosphates 
of commerce, by M. K. Aubin. — On the efficacy of vinous 
yeast artificially prepared, by M. Alph. Rommier. — On the 
theoretical figures of certain simple substances (lithium, 
sodium, jwtassium, rubidium, ciusium) forming a series, by 
M. L. Ilugo.— On a new type of the leech family infest- 
ing crocodiles in the Senegambian rivers, by MM. Poirier 
and A. T. de Kochebrunc. — On the fossil cones of the genus 
Sigillariain the Carboniferous flora, by M. R. Zeiller. — Note on 
the assimilation of maltose in the animal system, by MM. A. 
Dastre and E. Bourquclol. — On the dyspepsia of liquids, by M. 
V. Auilhoui. — Note on a meteorite observed at Concarneau on 
June 28, 1884, by M. G. Pouchcl, — On a meteorite observed at 
the Troca<lero Observatory on the same night, by M. I., 
Jaubert. 

Berlin 

Physiological Society, June 20.— Prof, du Bois Reymond 
showed a rabbit with highly-deformed incisors, which had been 
reared in the Institute. The two lower incisors were several 
times their natural length, projecting decidy as they did into 
the nostrils, and were gladiate above and crooked behind. In 
the upper jaw only one incisor was of about the same size as 
either of the two under ones. Interiorly it was curved in the 
form of a semicircle, and rested in a furrow of the under jaw. 
Mastication, which was rendered difficult by the deformation of 
the incisors, was effected by lateral movements of the jaws. — 
Prof. Christiani spoke on the physiology of the brain, con- 
necting his remarks with his former experiments, by which he 
had demonstrated the existence of two respiratory centres above 
the medulla oVdongata, one of which, situate at the base of the 
third ventricle, was a centre for inspiration, the other located in 
the fossa svlvii for expiration. These two centres exercised an 
influence also on the heart, the one under moderate stimulation 
producing cessation in systole and retardation of pulsation, the 
other cessation in diastole and acceleration of pulsation. By 
the side of the inspiratory centre, and in association with it, 
Prof. Christiani found a co-ordinatory centre for collective wm- 
bined movements of the body. On the excision of the bndn of 
a rabbit, if these three centres were left uninjured, and if all 
considerable bleeding that might prejudicially affect the pre- 


served parts of the brain were avoided, the animal acted entirely 
as in a normal state ; it was able to walk, to run, to spring, to 
avoid objects in its way, to respond to impressions of seeing arid 
hearing. If, on the other hand, the co-ordinatory centres were 
injured, these movements all failed: the animal lay on its 
side, and occasionally showed epileptiform convulsions. Prof. 
Christiani, having further communicated a series of detailed 
obsetvations gathered from his experiments with disbrained 
rabbits, developed the hypothesis he had conceived for himself 
respecting the function of the brain. According to this hypo- 
thesis a large number of energies acted on the brain, in part 
directly, in part by the medium of the nerves, which, in the 
ganglia at the base of the brain, were transformed into reflex 
movements. To this primary circuit the cerebrum formed a 
kind of secondary circuit into which were derived a large 
number of the advancing energies, and there hoarded up. 
If the cerebrum were removed, then all ene^ was transposed 
into reflex movement, and consequently disbrained and de- 
capitated animals manifested much stronger reflex movements 
than did such animals as possessed this secondary derivation. 
In the higher animals the energy distributed into tne cerebrum 
formed ideas and consciousness, the quality of which might 
vary, even when the operative sensuous stimulations were com- 
jdetely equal, according to the relative activity of the particular 
parts of the cerebrum which were stimulated, and according to 
their configuration. With this conception of the function of 
the cerebrum Prof. Christiani could not accept the doctrine, 
advocated quite recently by Hitzig, Ferrier, and Munk, re- 
garding the localisation of the activity of the cerebrum, and in 
support of his conception he adduced the highly contradictory 
data that had been accumulated on the sphere of vision. As 
was known, one portion of the observers, after removal of the 
sphere of vision, had found blindness to be the result, while 
another portion, after such an operation, had found that the 
animals operated on were yet able to see. These contradictions 
Prof. Christiani sought to reconcile by the assumption that the 
removal of the sphere of vision produced a stimulation which 
interfered with those derived from the sensuous organ, and so 
presented the appearance of the failure of the function. 
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PROFESSOR TAirS LTGMT^* 

Light, By P. G. Tail, M.A, Sec.R»S.E., formerly Fellow 
of St. Peter's College, Cambridge, Professor of Natural 
Philosopy in the University of Edinburgh. (Edin- 
burgh : Adam and Charles Black, 1884.) 

T he issue of Prof. Tail’s book on Heat,” recently 
reviewed in these pages, has been quickly followed 
by that of his book on ‘‘ Light.” 

The book we are told is “ not designed for those who 
intend to make a special study either of theoretical or of 
experimental optics, but for ordinary students who wish to 
acquire familiarity with the elements of the subject ; ” and 
its author has, as was to be expected, made it most 
interesting and suggestive. 

The first three chapters are introductory and explanator>' ; 
we wish more space could have been found for the subject 
dealt w'ithin Chapter II.— the theor>' of vision and colour 
perceptions ; students' notions in general are so hazy on 
these points, and they are not well treated of in most of 
the books we are acquainted with. They fall between 
two stools ; the physiologist considers them to belong to 
physics, the physicist to physiology. 

In Chapter IV. the usual division of the subject into 
geometrical and physical optics is made. “ For the ex- 
planation of the ordinary phenomena of light,” says Prof. 
Tait, even with accuracy sufficient for the construction 
of the very' finest telescopes and microscopes, it suffices 
that geometrical optics based on laws nearly verified by 
experiment be followed out to its consequences. The 
residual phenomena then come in to be treated by the 
undulatory theory.” Geometrical optics then is in the 
main the subject of the next 140 pages of the book, the 
remaining pages being chiefly devoted to physical 
optics. 

The geometrical part is excellent, and it, along w'ith the 
whole book, has been rendered much more interesting by 
the frequent quotation, when describing some of the most 
important steps in the subject, of the actual words of the 
authors, or at all events of a close paraphrase of them. 
Thus Newton's celebrated discovery of the dispersion of 
white light is given as a quotation from his letter to 
Oldenburg. We in the present day gain much by reading 
the very words of the heroes of science, and learning with 
w'hat feeble instrumental means they made their great 
discoveries ; there is a tendency, which it is well to check, 
to think that nothing can be done in the way of scientific 
observation and discovery without the most elaborate 
instruments. Fresnel’s apparatus in his country-house at 
Matthieu was the work of the village blacksmith, and 
Newton needed only his prisms, a measuring tape, and 
some screens to prove that light is not similar or homo* 
geneal, but consists of difiform rays, some of which are 
more refrangible than others.” 

The whole chapter on refraction — Chapter IX. — and 
specially that part of it which deals with refaction through 
a prism (§ 129) and the relation between the deviation of 
a ray and the angle of incidence (§§ 125, 132, &c.) is par- 
ticularly clear and good. The proof of the law that the 
VOL. XXX.— No. 768 


deviation of a ray passing through a prism in a principal 
plane is a minimum when the angles of incidence and 
emergence are equal (§ 134) is much more elegant than 
any we have seen before. 

But for all this we confess to a strong feeling of regret 
when we read the statement of the author, quoted already, 
as to the sufficiency of geometrical optics, a feeling which 
was greatly intensified when we found how little use was 
to be made of the all-important law of least time stated 
for reflection in § 8$, or in the more general form in § 82, 
viz. “ If / be the length of the part of a ray which lies 
within a medium whose refractive index is /t, the sum Zfi/ 
is the same for each ray of the group between any two 
wave surfaces ;” that is, according to the undulator>' theory 
at least, the time is the same along all rays from one wave 
surface to another of the same system. 

For the fundamental formuhe for mirrors and lenses 
can be deduced by a simple geometrical method from this 
law ; this Prof. Tait points out, while the method has the 
great advantage that it can be extended readily to include 
problems in which spherical aberration is considered. 
Lord Rayleigh’s investigations in optics, published re- 
cently in the Philosophical Magazine^ are a distinguished 
example of its powers. The full treatment of spherical 
aberration is of course outside the limits of Prof. Tail's 
work, but still it would have added to its completeness had 
the book contained some elementary examples of the 
use of the method in question. Besides the law is the 
real link between geometrical and physical optics. That 
one ray of light can exist only when accompanied by other 
contiguous rays is a fact on wdiich the teacher can scarcely 
too often insist, and the solution of problems in geometri- 
cal optics by the method of least time forms the best 
introduction to the important principle of interference 
required in physical optics. Prof. Tail’s method is 
admirable for a book on Geometrical Optics ” ; in a 
book on “ Light,” however, we look for something more 
than he gives us on the connection between geometrical 
and physical optics ; and the development of some of the 
elementary consequences of this law of minimum time 
seems to us to afford the most suitable opening for con- 
sidering that connection. 

Chapter Xll. on absorption and fluorescence, is made 
specially interesting by the quotation of an account of 
an experiment of Fox Talbot on anomalous dispersion, 
made about 1840, but not published till 1870. The 
method he adopted to obtain prisms of a substance show- 
ing anomalous dispersion is very beautiful and ingenious. 
The account is too long for quotation ; we must refer the 
reader to Prof. Tail's book, p. 156. 

The fundamental difficulty of the undulatory theory— 
the rectilinear propagation of light — is assailed in Chapter 
XIII,, and in dealing with this subject we think that Prof. 
Tait gives too much credit to that great physicist, 
Huyghens. He was of course the first to give the undu- 
latory theory definite form, and if we allow him to make 
one great assumption^ he explained perfectly correctly the 
rectilinear propagation, the reflection, and the refraction 
of light. But in Huyghens' work there is an assumption 
the importance of which it is impossible to overlook. 

" What Huyghens did not see sufficiently clearly,” says 
Verdet (“Optique Physique,” tome i. pp. 33i 34)> "was 
why each of the elementary waves is only effective at the 
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point in which it touches the envelope. He contented 
himself with saying that the movement which exists 
over each of the elementary waves must be infinitely 
feeble compared with that which exists over the en- 
velope,” while he remarks that “this must not be 
examined with too much care or nicety” — “recherchd 
avec trop de soin ni de subtility ” are his words. Nor 
was Huyghens in a position to give the necessary demon- 
stration, for, to quote again from Verdet, “ He never sup- 
posed that there was any general relation between the 
movements of these successive waves, he never combined 
their effects, and in particular the notion of the constant 
interference of two sets of vibrations bringing to one and 
the same point movements of opposite phase is absolutely 
foreign to him,” 

Now it is this notion of interference, which is entirely 
due to Thomas Young, combined with the excessive 
smallness of the wave-length of light that renders 
Huj'ghcns’ assumption correct. 

“ J t is to Young,” says Verdet, “ that the honour belongs 
of having first applied to optical phenomena the principle 
of interference,” and Prof. Tait recognises to the full 
Young’s claims to this distinction ; the point on which we 
would insist is that this principle is needed for the ele- 
mentary explanation of the rectilinear propagation, the 
reflection, and the refraction of light, as well as of diffrac- 
tion and the colours of thin plates ; the principle is due 
to Young, and Huyghens’ explanation rests on an assump- 
tion which he did not prove. 

Prof. 1 'ait regrets in his preface that his book was all in 
type before Prof. Stokes’s “ liurnett Lectures” appcjired. 
We will quote a few lines from them bearing on the point. 
After referring to Huyghens’ j)rinciple, he says (p. 19) : — 
“ This principle docs not by itself suffice for the explana- 
tion of rays. It proves, or at least appears to prove, too 
much. It is as applicable to sound as, on the supposition 
that light consists in undulations, it .is to light; and if 
Huyghens’ explanation of rays were complete, there ought 
equally to be rays of sound, and sound ought to present 
the same sharp shadows as light.” 

As Young received in his own day the most unjust 
treatment at the hands of the leaders of scientific opinion, 
it is but fair that the full importance of his work should 
be made clear, and that he should be given all the credit 
he so richly deserves. In Chapter XIV. Prof. Tait brings 
out and illustrates with his usual force and vigour the 
value of Young’s principle in explaining the phenomena 
of the colours of striated surfaces and of thin plates. 
Young's own attempt to account for the diffraction effects 
produced by a wire or straight edge was incorrect ; it was 
left for Fresnel in his great memoir on diffraction to show 
that they too followed as a direct consequence of inter- 
ference. 

It is of course impossible to give without the aid of 
analysis a full explanation of the phenomena of double 
refraction, and so Prof, Tait contents himself w’ith show- 
ing how Huyghens’ construction, combined with the fact 
that light-vibrations lie in the wave front, enables us 
to account for many of the observed facts. 

When considering the subject of polarisation by reflec- 
tion (§ 268, &c.), we miss any reference to the experiments 
of Jamin and others, besides Brewster, on the reflection 
of light from transparent media. Jamin has shown that 
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Brewster’s law requires some modification, for in general 
there is no angle at which light is completely plane- 
polarised by reflection from a transparent surface. For 
substances in which the refractive index is about i *4, an 
angle of complete polarisation exists, but only for these. 

A short chapter on Radiation and Spectrum Analysis 
concludes the book, R. T. Glazebrook 


OUR BOOK SHELF 

A Pocket-Book of Electrical Rules and Tables, By John 

Munro, C.E., and Andrew Jamieson, A.M.I.C.E., 

F.R.S.E. (London : Charles Griffin and Co., 1884.) 

Collections of rules and tables adapted to the wants of 
civil and mechanical engineers have existed for a con- 
siderable time, and now that practical applications of 
electricity are becoming so many and important, a want 
has been felt of a useful hand-book for those engaged in 
this comparatively new branch of engineering. The 
“ Pocket-Book ” before us is intended to supply this want, 
and in many respects it does so very well indeed. It is 
neat in appearance, handy in shape, and contains much 
information in the form of tables of practical data, useful 
rules and recipes, and specifications and directions as to 
the performance of many different kinds of work. 

Ikit although doing good service to electrical engineers 
by collecting together so much that is useful in the form 
of practical results, the compilers have, in their endeavour 
(a mistaken one we think) to render their manual a guide 
also in points of theory, fallen into many errors which 
render the book an unsafe one to put into the hands of 
any one who is capable of being misled in such matters. 
In the first place there are many -wc cannot call them 
typographical— mistakes in equations given in different 
j)arts of the work. As the process by which these equa- 
tions are obtained is not given, and the formulai are in- 
tended for reference and to be used in computation, 
there is nothing to warn an inexperienced user of the 
work of possible danger. I'he errors might, however, be 
excused in a first edition if it were not that the for- 
mulie in question arc simply inaccurate copies of results 
given in other works. For example, at pp. 123 and 
125, a single glance at “dimensions” is enough to show 
that several of the formula.* for the localisation of faults 
in aerial telegraph lines arc erroneous, and the same 
remark applies to the formula given at p. 174 for the 
calculation of the distance of a fault in a submarine 
cable from the testing station. 

As to the more theoretical portions of the work, we 
have first a chapter headed “ Definitions of Units.” This 
is in great part taken verbatim from Prof. Blyth’s new 
edition of Ferguson’s “ Electricity.” An alteration on 
Prof. Blyth’s statement is made on p. 10, and confounds 
the well-known and perfectly definite velocity v with the 
velocity which is the proper expression of any given 
resistance in electro-magnctic measure. Again, at p. 13, 
V is said to be the ratio of the electrostatic to the electro- 
magnetic unit of quantity. The “ derivation ” of the prac- 
tical units — volt, ohm, ampere — given in the table at p, 13 
is a perfect maze of vicious circles, and in the same table 
the “joule” is given as alternatively “ volt X coulomb’^ 
and “ ampere ^ X ohm,” — the confusion, which would seem 
inveterate, between work and activity or rate of working. 
The velocity of light, we may remark, is given at p. 11 as 
3 X 10^® cm. per second, and at p. 382 this is given as the 
“ French value ” of 192,000 miles per second ! Here, as 
elsewhere in a few cases (the values of g given at p. 42 
for example, where, besides, g is expressed as a velocify)^ 
numbers evidently culled from different sources and sup- 
posed to express the same quantity in different units are 
giv^ without verification of their equivalence. In p, ^ 
tBl^^nerable pendulum formula is terribly misprinted 
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and gy without its being so stated, is taken in inches per 
second per second. 

A chapter headed “ Testing of Electric Light Dynamos, 
Accumulators, and Transmission of Power, given at 
pp. 176^86, is not at all satisfactory. The tests for 
the efficiency of a secondary battery are neither clearly 
nor fully given, and the score of lines devoted to this 
important subject close with a most remarkable sentence, 
which we quote ; — “ The total work done in charging and 
dischpging may also be measured by a suitable voltame- 
ter joined up as a shunt to the secondar>' batterj', so as to 
pass a known fraction of a current through it.” 

At p. 373 there are two or three misprinted formulas, 
but in the first line of p. 374 we have perhaps the most 
extraordinary equation ever given in a work on electro- 
dynamics. The difference of potential at the terminals 
of a dynamo (a shunt-dynamo we presume is meant) is 
there stated to be equal alternatively to the product of the 
current in the field magnets multiplied into their resistance, 
to the current in the external circuit multiplied into the 
resistance of the external circuit, and to the current in the 
armature multiplied into the resistance of the armature / 

The calculation (p, 345) relative to the electrolytic de- 
composition of copper sulphate involves also serious theo- 
retical errors. Mr, Jamieson, multiplying together the 
electro-chemical equivalent of copper and the heat of 
combination of copper and oxygen, makes the ‘‘ electro- 
motive force required to deposit copper from a solution 
of sulphate of copper” to be ‘836 volt. In the par- 
ticular case, not however referred to, of a cell having 
a platinum anode and copper kathode, this would be the 
approximate electromotive force required on the cell to 
produce electrolysis. Hut the author actually goes on to use 
this result as the clectromotiveforce required on an ordinary 
electro-plating bath to effect the electrolysis, and bases 
on it some conclusions as to the efficiency of a Siemens 
machine depositing copper in commercial work, or in the 
stereotyping of ordinary printed matter. In these cases 
of course both anode and kathode are copper plates, and 
the calculated electromotive force has no application 
whatever. 

A single remark on another subject we would make 
before taking leave of this w'ork. In many places where 
the compilers are under obligations to other authors due 
acknowledgment is wanting. For examples we may refer 
to several parts of the chapter on submarine telegraphy, 
to pp. 369-76 on dynamos and transmission of power, and 
to part of p. 403, where, by the way, the very serious errors 
inherent in the method of determining (?) the intensity of 
a magnetic field by counting the oscillations of a magnetic 
needle are not alluded to. 

In conclusion we have no hesitation in saying that with 
a careful weeding of the tables, minute verification and 
correction of the algebraical work, deletion of a good deal 
of the “theory ” given, and lastly, copious references to 
original sources, both as a matter of convenience to the 
user and of literary justice, this “ Pocket-Book ” will be 
made a very valuable vade mecum for electrical engineers. 
As it is, it will no doubt be found of service, but, as we 
have indicated, its statements must on several subjects 
be received with caution. A. Gray 

The Non-Bacillar Nature oj Abrus Poison. By C. J. H. 

Warden, Surgeon I.M.S., and L. A. Waddell, Surgeon 

I.M.S. (Calcutta, 1884.) 

This pamphlet is an exhaustive treatise on the nature, 
physiological and chemical properties of the seeds of 
Abrus precatorius^ called Jequirity by the South Ameri- 
cans, and used to cure granular lids. As is now well 
known through de Weeker of Paris and Prof. Sattler, this 
popular rem^y of the South Americans produces, when 
xtsid as an infusion and applied to the conjunctiva, 
severe ophthahnia, in the course of which granular lid 
<traclioma) is brought to cure. In India it is used by the 


natives for subcutaneous injection into cattle, wherewith 
to produce a kind of septicaemia and death. The nature 
of the poison has been tnought by de Weeker and Sattler, 
and later by MM. Comil and Berlioz, to be due to a bacil- 
lus (the Jequirity bacillus), the spores of which are derived 
from the air; and, although hamiless at first, assume 
pathogenic properties when grown in an infusion of the 
Abrus seeds. It has been conclusively proved, however, 
that this is not the case, that the active principle of the 
Abrus seeds is present before any contamination with the 
bacillus could have taken place, and further, that the 
Jequirity bacillus, when freed from the infusion, possesses 
no power of producing ophthalmia. 

Messrs. Warden and Waddell have carefully examined 
the chemical nature of the seeds, and they find that the 
active principle, abrin, is a proteid, closely allied to native 
albumen, and obtainable not only from the seeds, but also 
from the root and stem. E. K. 

. / Text- Book of Pntholt\^ical Anatomv and Pathogenesis. 

By Ernst Ziegler. Translated ancf edited for English 

students by Donald Macalister, M.A., M.B., &c. 

Part II. Special Pathological Anatomy, Sections I.- 

VJII. (London; Macmillan and Co., 1884.) 

Thk enormous success that has attended the first part of 
this work will, vve feel sure, in no way abate with the 
present volume. Like its predecessor it is a masterly 
exposition of all that is known concerning the pathological 
anatomy of the parts treated. In this last volume the 
special pathological anatomy of the blood and lymph, the 
vascular mechanism, the spleen and lymphatic glands, the 
serous membranes, the skin, the mucous membranes, the 
alimentary trad, the liver and pancreas, arc described 
with great clearness and thoroughness. The subjects are 
treated in a detailed and systematic way, without incum- 
brance with self-understood details. The illustrations are 
very admirable, and while not profuse, arc nevertheless 
thoroughly representative. The bibliography, particu- 
larly of the more recent works, is, in the ICnglish edition, 
thanks to Dr. Macalister, a most valuable improvement 
on that in the (fOrman edition. While a help to the 
learner, it will no doubt prove also a valuable companion 
to the teacher. K. K. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertake to return^ 
or to correspond with the 7orifers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests cortespondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and n<n»d facts, ^ 

The Late M. Cumas 

I IIAVK received from M, Pasteur, President of the Committee, 
a letter informing me that it is proposed to erect a statue to the 
memory of Dumas at Alais, lus native town. The name of 
Dumas is so prominent in the history of our science that no words 
of mine are needed in support of such a proposition, and I merely 
express the hope that many English chemists will he willing to 
contribute to this memorial. .Subscrij)tions will he received by 
the secretaries of the Chemical Society, Burlington House, 
riccadilly, W. H. Perkin, P.C.S. 

The Cholera Germ 

The latest enunciations of Prof. Koch from Toulon and Mar- 
seilles concerning the relation of his ** comma-shaped ” bacillus 
to cholera are so contradictory, that it is worth while to take 
notice of them. 

Koch, as was mentioned in your last issue (p. 237), maintaiiH 
that the ** comma-shaped ” bacillus is the cause of cholera ; and 
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finding it in the alimentary canal only, but not in the blood 
and tissues, of persons affected with cholera, he is necessarily 
forced to assume that the alimentary canal is the exclusive 
organ into which the cholera poison enters and in which it has 
its breeding ground. On the other hand, Koch has ascertained 
that the comma-shaped bacillus is fatally affected by acid. 
This result, having been established by direct experiment, is 
naturally perfectly trustworthy, and is, besides, in complete 
harmony with what is known of other bacilli, both pathogenic 
and non-pathogcnic, which, os is well established, succumb to 
the influence of acid. 

Now, these three propositions, (i) that the ** comma-shaped *’ 
bacillus is the cause of the cholera, (2) that the alimentary canal 
is the exclusive organ of entrance of the cholera virus, and (3) 
that the ** comma-shaped ” bacillus is neutralised and killed by 
acid, ap].>ear to me to be in hopeless contradiction. 

The first two propositions are assumptions, the third is based 
on direct experiment, and is, as just stated, perfectly in har- 
mony with other observations. If, then, this third proposition 
be true, the other two cannot be true, that is to say, if it is 
true— and there can be no doubt alx)ut it— that the ** comma- 
shaped ” bacillus succumbs to the action of acid, then it cannot 
be true that the “comma-shaped ” bacillus is the cholera virus, 
nor that the alimentary canal is the sole entrance of the cholera 
virus. How, we may ask, can the “ comma-shaped ” bacillus 
pass unscathed the acid contents and the acid secretion of the 
stomach ? To maintain, as Koch is reported to have done, that 
in all persons attacked by cholera the stomach must have liecn 
previously so deranged that its contents and secretions are not 
acid must appear to every one who has had any experience 
during a cholera epidemic an untenable proposition. On the 
one hand, it is known that such a serious disorder of the 
gastric mucous membrane as the total absence of acidity is of com. 
paratively rare occurrence, while, on the other, in every cholera 
epidemic numbers of j^ersons Ijecome affected with the disease 
in whom such a gastric condition, antecedent to the infection, 
can with certainty be excluded. E. K. 

The Mountain System of the Malayan Peninsula 

Some new facts with regard to the mountain system of the 
Malayan peninsula may be of interest to many of your readers. 
In exploring lhroup;h the native State of Perak I find that, in 
addition to the mom range, which occupies about the centre of 
the territory and runs in a north and south direction, there are 
two other ranges belonging to quite different systems, and, as I 
think, of different geological age. The firat is close to the coast. 
It is a series of ndges parallel to each other, but detached, 
having a north-north-east or south-south-west trend. These 
ridges are of mnite, and rise to a considerable height, such as 
Gunong (Malay for mountain) Inas, over 5000 feet ; Titi 
Wangsu, nearly 7000 feet ; Gunong Hijau, 4400 feet, and 
Gunong Bubu, or Bubor, 5600 feet. The two latter I have 
ascended. Though they are detached from each other, they 
form a watershed between the coast and the inland drainage, 
and thus the River Perak has to drain an immense valley in a 
north and south direction until it finds an outlet to the south of 
the Bindings. 

To the east of the Perak there is a small range about twenty- 
five miles lone, perfectly detached from the other systems, and 
having generally a north and south direction, but sending off 
spurs a little west of south. This also is granite, but on its 
lower shoulders has thick deposits of stratified limestone, above 
and below which tin is worked. To the north this range is 
bounded bv the valley of the River Plus, which here joins the 
Perak, ana to the south by the mouth of the Kiuta. The latter 
river runs in a valley to the east of this range, and where it 
ceases joins the Perak. To the east of the Kiuta again comes 
the main range with many peaks over 7000 feet high ; Gunong 
Riam probamy reaching over 8000 feet. 

The first series of ranges have their origin in the State of 
Keddah, just where the Malayan peninsula begins to widen out. 
This widening out is entirely due to this mountain system. The 


island of Penang is a part of it, and so are the islands called 
the Binding Group, were the coast to subside about 300 feet, 
we should have a narrow peninsula fronted a series of lafge 
and very elevated granite islands having their longest diameter 
north-north-east and south-south-west. The second mountain 
chain has a different direction, and nowhere rises above 3000 
feet ; but both ranges are rich in tin. The first series has at its 
base Palaeozoic schists, slates, and clays. The second has lime* 
stone. The Palaeo^ic rocks are rich in tin at the junction with 
the granite. The tin in the second range lies above and below 
the limestone, and has been derived from the older formation. 
The Palaeozoic clays resemble very closely the gold-bearing 
slates and schists of Australia. To the south they are nearly 
denuded away, but in Lower Siam, from specimens I have seen, 
they are full of auriferous quartz reefs. 

It is singular that in this mountain system we have the closest 
resemblance to the tin-bearing districts of north-eastern Aus- 
tralia. When exploring gcologjicalW the Wilde River district 
in 1881 and the Baintree River in 1879, ^ found that the sources 
of the tin were in detached granite mountains or groups of 
mountains — granite islands, so to speak, much higher than the 
present watershed of the country, but, being detached from 
each other, allowed the rivers to pass round and between them. 

I have referred to the same thing in Tasmania in my account of 
the physical geology of that country. Geologists in England can 
say if there is any resemblance to this state of things in the tin- 
bearing granites of Cornwall. I am inclined to tmnk that we 
have in these rocks the remains of a former and very ancient 
mountain system. 

I may add that it is a pity that we still find in recent books of 
high authority the statement reiterated that the highest mountain 
on the Malayan peninsula is Mount Ophir, near Malacca (4360 
feet). Here arc the heights of a few in Perak : — Slim Mountains, 
6000 or 7000 feet j Titi Wangsu, 6900 feet j Riam, 8000 feet at 
least ; Hijau, 4400 feet ; Bubor, 5630 feet ; Gunong Rampip, 
7800 feet ; Gunong Rajah, 6500 feet ; besides many others m 
Reman and Pahang which have not been explored. 

Arang Para, Perak, June 2 J. E. Tenison-Woods 


Chalk and the “ Origin and Bistribution of Deep-Sea 
Bepoaite ” 

In consequence of Dr. Gwvn Jeffreys* letter, I feel it incum- 
bent, in the interests of geology, to restate the position with 
regard to the question of the depth of the ocean in which the 
Wiitc Chalk of England was deposited. The cause that led to 
its deposition over a former land surface was indubitably a great 
though gradual depression of that area. The process commenced 
with the Neocomian age, when two seas encroached from north 
and south, until they were probably only separated by some 
relatively unimportant ridges or islands to the north of I^ndon. 
The depression seems to have been checked for a long period, 
but recommenced in the Gault age in a more serious manner. 
Now, according to Renard ana Murray, the B/ue Mud^ with 
which 1 assume the Gault is to be identified, if with an3rthing, 
is formed around shores and in partially indosed seas, passing 
into a true deep-sea deposit at a distance from land. The limits 
of depth at which Blue Mud is formed are not stated, but the 
Mollusca of the Gault, if not indicating a vm great depth, are 
quite against its being a very shallow-water formation. There 
are several deep-water genera, such as JVeara, Leda, LintopHs, 
Cadulus^ Dentaliumy Eulima^ in it, and I believe that when 
the smaller Mollusca from it have been reinvestigated by the 
light of our present knowledge, a far greater similari^ between 
them and deep-water forms will he apparent. The Gault 
also contains a veiy lai^e number of Foraminifera and 
several Encrinites and other Echinoderms, which are not, I 
believe, characteristic of long-shore deposits ; while there is 
a remarkable absence in it of the more distinctly shallow-water 
shells that abound in the Neocomian, and it has none of the 
coarser fragments of rock, 2 cm. in diameter, which are stated 
in Renard and Murray’s paper to occur in the near-shore muds. 
We must assume a considerable depth of water for the Lower 
Gault — what depth I would be well pleased to leave to Dr. 
Gw3rn Jeffreys to sav. Now, if there is one fact more apparent 
than another, it is that the Upper Gault represents a deeper sea 
than the Lower, and therefore that the depression was maintained. 
The Blue Mud is replaced in neighboring areas by Green Muds 
af^^Sands^ with Glauconitic grains which apparently are de- 
p<pfcd in similar depths or situations ; but the limit of depth at 
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w^ch either the one or the other is dredged is not stated. A 
still continued denression takes us through Green Mud to the 
Chalk Marl, whicn apparently is a true Giobigerina ooze ^ ; and 
^ passes into a true White Chalk. The White Chalk is 
wt F^ult of still farther depression, for it overlaps the other 
deposits, and as the great change in the diameter of the sedi- 
ment cannot have been due to the shallowing of the sea, and 
yet must have had a cause, we must condude it was due to deep- 
ening.^ Its enormous extent and thickness and great purity pro- ' 
daim it in fact to be an oceanic deposit, and there does not appear 
to be anything with which it can compared except Giobigerina 
ooze.® The White Chalk of England could therefore only have 
been deposited under the conditions of depth, or remoteness from 
land under which the deposit of Giobigerina ooze is possible. 
If Giobigerina ooze is not a ** terrigenous '* deposit, Chalk is not, 
and it does seem singular that it ^ould be classed as such by 
Renard and Murray, unless indeed they are prepared to point to 
an area in which a similar terrigenous formation is taking place 
at the present day. If genera now confined to shallow-water are 
present in it, it only proves that there must have licen deep-water 
representatives of those genera in the Cretaceous ocean. This 
is in fact probable from at least two considerations, the one that 
the examination of the abyssal fauna is still relatively “ex- 
tremely slight and cursory,” as Dr. Gwyn Jeffreys has so amply 
admitted in the address he refers me to. It is probable that 
thousands of casts of the dredge have been made in the littoral 
zone for one in the abyssal zone, and we arc, therefore, not in a 
position yet to say that any genus may not have representatives 
in the latter. 1 ne secontf consideration is far more important. 
Dr. Gwyn Jeffreys states that “all of them (the Cretaceous 
Mollusca) are evidently tropical forms.” Now there is strong 
evidence from the jircsent distribution, and the deposition of 
the Chalk, that the sea did not communicate with Arctic seas. 
Prof. Prestwich, in his anniversary address to the Geological 
Society, pointed this out in 1871. But even if it had, the 
Arctic climate during the Cretaceous period was a warm one, 
and for these two reasons, or either of them, the abyssal depths 
of the Chalk ocean were probably higher in temperature than 
they are now, while the temperature of the more littoral zones 
may have been almost tropical. Heat and cold seem greater 
factors in the distribution of Mollusca than depth of water. 
Relatively cold-loving genera or species of genera that could 
only have found the necessary temperatures then at great 
depths, may now find suitable habitats in shallow water. 
The “tropical Mollusca” of the Chalk might for this reason 
have been able to live at much greater depths when such 
were warmer, but are of necessity now restricteil to those in 
which suitable temperatures are to be met with ; and since these 
are nowall relatively shallow, Dr. Gwyn Jeffreys may be quite 
right in saying that these extinct species have a shallow-water 
facies, without our being obliged to accept his inference that the 
Chalk sea was a shallow one. But if we accept the Mollusca pure 
and simple as a test of depth, their evidence as adduced is un- 
trustworthy owing to the association together of those of the Gray 
Chalk and the Irish Chalk band of Kilcorrig. Eliminating 
these, we have no patelloid shell left but ilipponyx^ and the 
Chalk species was completely different in habit to anything living. 
1 do not know the Chalk Chama (if the Irish form, this is a 
limpet) or Pinna^ and these must be very rare and even pos ibly 
drifted shells. The uncxtinct characteristic genera are in fact 
reduced to Terebratula^ Lima^ Pecten^ Armussium, and Spoff’ 
dy/ut, and of these all but the latter are stated, in the address I 
am referred to, to have been met with in water 1450 fathoms 
deep.® 

It would be impossible to dispose of a question of such im- 
portance in a mere letter. My object in writing is to elicit, if 
possible, the exact grounds on which Messrs. Murray and 
Renard base their statement that the Chalk was a shore de- 
posit ; and it would also be exceedingly useful if Dr. Woodward, 
Dr, Duncan, Mr. Davidson, and Mr. Carpenter would give 
their opinions, and the grounds on which they are based, on 
the probable depth required by each of the Cretaceous groups, 

* Giobigerina ooze is mainly composed, according to Murray, of 40 to 95 
per cent, of carbonate of lime, oxides of iron and manganese, and argillaceouir 
matter. 

” Of reef-building corals there is not a trace either in it or in 1^ contem* 
poraneous formation, and nothing can be more opposed to all evidence than 
the snppodtion advocated, it win be remembered, by Wallace in ** Island 

3 There are few traces in the English Chalk of any Mollusca except those 
that possessed caldte shells, and what the rest were like as a group no one 
can sey. 


reacting which they are the chief authorities. Dr. Gwyn 
Jeffreys is the only one who has contributed anything definite 
towards a solution of this most important geological problem, 
and for this, while believing other conclusions may be deduced 
than those he has arrived at, 1 and many other geologists heartily 
thank him. J. Starkie Gardner 

Animal Intelligence 

The following notes of facts observed in New Zealand may 
be thought of interest ; in some way they may serve to illustrate 
Mr. Romanes’ work on “ Animal intelligence ” : they are sul^ 
mitted without making an attempt to distinguish where they may 
overlap the fine line between instinct and intelligence. Cases 
which may show apparent intelligence or the reverse arc recordedr 
that we may arrive at a clearer view of the truth in animal life. 

The dog cannot be passed over without mention ; he is always 
to the fore where intelligence is required. Here, where ^eep 
occupy so large a share in the employment of country people, 
the colly may dc seen daily exhibiting its wonderful talents in 
controlling the movements of its simple charge. Its achieve- 
ments are too numerous for recital. 

Amongst birds we found the quail-hawk {P, Hara-selandta)^ 
quickly learnt to avail itself of the property of the new settlers ; 
it attacked lx)th poultry and pigeons with the greatest determin- 
ation directly these foreign biros appeared at the stations and 
outlying farms. The harrier {Circus approxifitans), more stealthy 
than the falcon in its depredations on the poultry, perhaps not 
less destructive, is careful if possible to convey its prey to a quiet 
spot free from interruption, where its meal can Jje finished at 
leisure in security. It found out the use of comricks and hay- 
stacks as mouse-preserves ; in some places several harriers 
might be seen at one time perched on the thatch carefully watch- 
ing for vermin. It killed the rabbit ; the swift-footed hare it 
found out could be hunted to best advantage in company : several 
of them would join in the pursuit, wheeling softly with every 
double of the distressed animal, till, quite exhausted, it lay 
stretched out in death. The harrier, the gull, the tern, all used 
to put in their appearance after the large gross fires of former 
days had swept miles of country ; lizards, as they crept from 
under the stones laid bare by fire, seemed the attraction for 
all these birds. One autumn, when laid up with rheumatism, 
lights were brought into the room rather early. I often hearcl 
the sound of scratching on the window-glass, and found it 
proceeded from the efforts of an owl (At/itne\ N.Z.) to secure 
moths from the lighted-iip window-panes; this was repeated 
for many evenings during parts of the months of April and May, 
so that I always expected my evening visitor. As a mouser this 
same species learnt the value of stations near barns and stacks ; 
frequently, many scores of limes, have I seen it keeping its 
solemn watch on a post or rail of the barnyard (see Zoologist ^ 
* 873 » P* 3621). The kakapo or night-parrot {Stringops) shows 
intelligence in its nesting arrangements : the chamber at the end 
of a long tunnel is covered at the bottom with a great accumu- 
lation of excreta ; each of these is an inch or more in diameter 
— the bird is a vegetable feeder — the warmth derived from this 
mass is secured by the young, reversing the proverb, “It is an 
ill bird that liefouls its own nest,” 

The kea {Nestor notabUis) (see Nature, yol, iv. p. ^9). 
Its rapid development of a change of habit that led it to 
destroy sheep has proved very disastrous (o many mountain 
sheep-farmers. It is remarkable that the discovery of the 
excellence of kidney fat should become known almost 
simultaneously through a long tract of country ; how were 
beginners instructed to dig their beaks into the wool just 
above the sheep’s kidneys? Horses have been wounded hy 
them in the same part ; all this shows a ready means of spread- 
ing information. One of the writer’s sons snared a few fine 
specimens, but they veiy soon became aware of the snare and 
promptly avoided it. when thrown at, they learn to dodge the 
stone, just ducking or moving aside. One, imprisoned under an 
inverted bucket, after a time thrust its strong beak between the rim 
of the bucket and the floor, turned over the bucket and escaped. 

The two cuckoos Eudanymis and ChrysMoeeyx offer a pro- 
blem of peculiar Interest as regards migration. The journeys 
they undertake and accomplish across wide expanses of oce^ 
are amongst the most courageous and trying physical feats in 
bird history: “as bold as a hawk,” “as brave as a game- 
cock,” are proverbs that are befitting ; but these birds deserve as 
much reco^ition for their adventurous daring. 

When either of these species is observed flying, it will be 
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noticed that the wiDp;8 are kept constantly in rapid motion ; there 
is no sailing or soaring, gliding through the air on still expand^ 
l^nions, but the bird is sustained by determined work. Here in 
the South Island they are to be seen from the end of the first 
week in October (further to the north earlier) till March, or even 
April ; the remainder of the year they are not seen in thi« country. 
Every part of the islands is known to the Maories ; there is no 
district where they could winter without the fact becoming 
known. The whistler, or shining cuckoo (Ckrysocoecyx) has 
been observed in the month of October at Te Wakaru, Chatham 
Isles, on the beach and in trees exhausted, wet as though from 
raray ; looking at the period of its arrival, and remembering that 
Te Wakaru is the north-east corner of the large island, it points 
to the probability that some birds arrive there direct from the 
warm and distant north, and not from New Zealand, from which 
the Chatham Island group lies easterly from Cook’s Straits about 
500 miles. From my own observation I am inclined to believe 
that with this species the first emigration sets in from the 
west coast of the South Island of New Zealand about the end of 
December, as I have observed adult birds in numbers on the 
sand dunes close to the sea, probably preparing for de]^arturc. 
They make use of the warmest domed nest of our native insect- 
eating birds, the very rare exceptions afford but two or at most 
three excejitions in thirty years’ observation ; in one of these 
cases an egg found in a nest of the blight-bird {Zostcrops) 
approximated in colour those of the dupe ; because it was 
dropped in an oj)cn nest ? A good example of approximate 
coloration came under notice in the case of a wounded bittern 
which was secured and placed under a coop on a piece of grass ; 
she laid an egg of a pale green colour ; under ordinary conditions 
a buff egg W(jukl have very well matched the flags of dejid aanpo 
{ 7 ypha) and faded water grasses, of which its nest is composed. 
ITie kingfisher {fJalcyott) gives a gotid instance of cleanliness, 
most necessary in a close nest, containing from five to seven 
young birds, which remain at home until they can fly well ; the 
entrance of the tunnel to the nest chamber is an ujiward slojie, 
whilst the eggs arc saved from rolling out liy a ridge on the eelge 
of the nesting place. In another sjiceies the flycatchers {Rhipi- 
iiara) cleanliness is attended to thus : the young back themselves 
to the edge of the nest to voiii excrement, which is taken away 
by the old birds. In the slight nest of the wood-pigeon {Catpo^ 
phagus) cleanliness is ]>rovidcd for by the ojien work of tlie 
structure, so tliat the dried excreta of the young ]>ass through 
the spaces of the concave platform. The tui {P^^osthemadera) 
enjoys the faculty possessed by the keas, gulls, terns, and many 
other species, of quickly making known events of interest, as, 
for instance, in a gorge of one of the great rivers, some cherry- 
trees rewarded the care of a settler with a fine crop of fruit ; a 
wandering tui found this out, immediately the fruit was attacked 
by numbers of these beautiful birds, an<l the crop cleared off. 
The tuis ha<l to travel some miles from a wood to the cherry- 
trees. Another instance of the jiossession of this quality could 
be witnessed here at the present moment (April 23) ; from 
the midst of the massive armed leaves of a variegated 
aloe has aiisen a stalely and eiect column of blossom 
reaching iij)\vards to a height of twenty-four feet ; its bracts, 
between thirty and forty in number, laden with rich gtdden- 
coloured flowers sj^read out in fi>rmal array. A bell-binl 
\,Arthomis) first <liscovcred the richnes-. of the nectaries of this 
foreign plant. Soon bell-birds and tuis assembled there, a most 
pleasing sight ; their ever-varying motions and postures could be 
distinctly seen as they flitted about, darted between or hung 
suspended from the blossoms whilst probing for the honeyed 
sweets. It has become a floral play-place, a stage enlivened 
throughout the day with songs and aerial movements ; even wlien 
the sun has retired behind the western hills, when bees have 
winged away to distant hives, a bell-bird t>r two will yet linger, 
as if to the last minute they would extract some luscious drops. 

Since its arrival here in 1856 the blight-bird {ZosUraps) has 
shown some notable changes in habit that are in accord with 
the different conditions under which it now lives in this country : 
for some years after its arrival it built a suspended, somewhat 
hammock -shaped nest, in which it laid three eggs ; finding from 
experience that its nest was unmolested by sniu^s or other egg- 
roobers, it saved itself much pains and labour by commencing 
to fix its home in a spray. It, like the goldfinch (^. carduelts), 
freely availed itself of the sheep paddocks, and collected wool 
as an excellent fabric for nests very readily obtainable ; I have 
seen nests of this species almost entirely constructed of it. One 
of its familiar names was conferred because it helped to dear 


fruit-trees of blight and other insect pests ; it soon found out the 
excellent food that a variety of fruits afforded ; when trees were 
netted to secure them from its attacks, it learnt to find out where 
the meshes of the nets were stretched to their full extent, and 
there made its ingress and egress to the fruit beneath. The robin 
{P. albifrom) visits conservatories for the sake of insects; 
we have known them make daily tours round a glass-house, 
waiting till flower-pots have been removed, when they have 
eagerly picked up the lurking insects that hid beneath, thus 
easily earning a hearty meal. The lark or pipit (Anihus^ N.Z.) 
for a similar reason will leave uncultivated tussock land to follow 
the trench made by the gardener’s spade, and thus get an 
abundant supply of the larvae of the brown chaffer-beetle. I wish 
to say I do not think this a general habit of the pipit, but I have 
seen several of the specie*, thus well employed. 

'I'he yellow- breasted robin {P» macrocephala) and the wren 
{Acanthisitta) will at times use man’s buildings for their homes. 
Nesting material offered to this robin and to the flycatcher have 
been readily accepted ; the latter species made use of some red 
cotton wool thus put in its way, but worked it up so that it was 
not seen from the outside. In some cases I have known the 
last-named neat architect to add a rim to the nest when the 
young required more room. I'he chaffinch {F, \vire 

follows the traditions of its native land, tricks out the exterior of 
its beautiful nest with lichens, and in many cases supplements this 
material with fragments of newspaper, for lichen is scarce here ; 
singularly enough this hereditary habit outweighs its sense of 
concealment, as it places its nest thus adorned on trees without 
lichen on their bark. 

I'he sparrow (^. domcstica) is remarkable for the ease and 
readiness with which it modifies its nesting habits to suit circum- 
stances ; in the very heavily topped ti palms {Cordyline), where 
the divergence of the branches is hidden by a massive tlmtch of 
long ensiform leaves, sometimes a common roof shelters many 
compartments ; the gregarious instincts of the species are thus 
carried out at breeding-time ; from one of these communities we 
have taken thirty-one eggs and fourteen young birds at once. 
On the shelterless “ jdains ” it has been known to modify its old 
habits by building on the ground, or in heavy road cuttings its 
nest may be seen in a crevice of the bank, or it builds in some 
fissure in the cliffs over the sea, just lielow man’s reach ; it has 
taken jiossession of intricate passages in a heap of coils of 
fencing-wire j in this last-named instance ])Oultry feathers for 
lining had to be brought from a mile distance ; but then the 
situation jiromised security. 

The weka {Ocydromiis)^ as curious as a magpie, knows the 
value of a fruit-garden, and that a poultry-yard furnishes eggs. I 
have seen it jiccking at the skin of a dead lamb with heavy 
i)lows, and the insects being driven out, it has tugged away at 
the decaying skin till it has been able to ])ick up the insects that 
lay underneath. The dotterel [C. hicinctus), red-bill {Hama- 
iopus), paradise duck {Casarca)^ all simulate lameness or distr^s 
to lead wayfarers from their young and afford them opportunity 
for escape or concealment. 

The Australian magpie {Gymnorhina) has given us some 
noteworthy instances of its intelligence and resource under diffi- 
culties : a ]>air bred here for some years ; one season the young 
were taken, the wings cut very close. Some impatient creature 
who could not endure constant and sudden attacks shot the 
male bird ; the young were given away except one poor one, 
which turned out to be a male. In the following season the old 
hen was seen building very high, as usual, in a blue gum {Euca- 
lyptus) 5 there she was observed feeding young ; at length a 
young one flew from the nest, and, when sufficiently strong on 
the wing, together with the old hen left the district. Now the 
poor male with the wings cut was never able to rise from the 
ground further than by jumping ; he had never flown at all, as 
the stumps of the quills remained in the wings. This was the 
only male to which the hen could have had access. Whilst the 
hen was intent on new family cares, the crippled male died. 
Another pair on the plains, where sticks were scarce, availed 
themselves of a supply of binding-wire from a patent reaper and 
binder ; the wire cut in lengths furnished an ample supply of 
lasting material for the nest. 

The big gull {Larus dominicanus) instantly finds out a dead 
beast, ana makes the fact known ; it attacks sickly lambs or 
sheep that are cast by pecking out the eyes, thus securing its 
prey by rendering it helpless. I have seen it ascend with a MeU- 

* See MittheilnHgm des Omiikclogischcn Vtrtints in IVien, No. 3, 
Marz XB84, p. 35. 


Juiy 17, 1884] 


NATUJiE 


6sh to a considerable height, and drop it on to a shallow in one 
of the bays, recover its prize, and drop it again and again to 
obtain the fish within. Many weeks Mfore nesting time these 
birds visit the old breeding-stations, as if to estimate the repairs 
that will be necess^ to render the old nests available ; this 
visit is carried on with great clamour. A cormorant {Gracuims) 
was shot at and wounded at a tench-pond at Rockwood ; it 
kept in the pond ; it could not ily. A dog was sent in to fetch 
it out I it faced the dog resolutely, which turned tail ; this part 
of the animal was immediately seized by the cormorant, who 
was in this singular manner towed ashore ; but its odd feat did 
not serve to ^ve its life. The fantail flycatcher {Khipidttra) 
enters houses in pursuit of flics glancing from room to room ; it 
soon clears them of these insects. Dr. Otto Finsch in his 
** Ornithological Letters from the Pacific ” mentions this habit as 
witnessed by him here. 

Amongst hymenopterous insects the Sphegidie offer instances 
of intelligence. A species of Sphex with orange-coloure^l body 
deposits the benumbed or torpid bodies of spiders in some cre- 
vice for future use. An individual of this species had its hole 
in a dry comer beneath the plate of a long veranda. One day 
1 observed it dragging a victim along a gravelled walk that was 
parallel to the veranda ; the small stones and grit made its 
progress very difficult. After very trying stniggles with these 
impediments it displayed a remarkable degree of intelligence, 
by which it gained its ends. It altered its course and made for 
the veranda, ascending the smooth, painted board that adjoined 
the gravelled walk. After slowly traversing seven inches of per- 
pendicular it came to a rounded beading which projected out- 
wards. Now came its supreme moment of physical exertion. 
The body of the spider apparently was too heavy to render the 
aid of wings available. After several pauses in its progress it 
slowly yet surely surmounted the difficulty presentetl by the i^ro- 
jecting beading, gained the level Iniards of the veranda, along 
which it travcTlea mpidly with its burden, which it sometimes 
dragged, sometimes pushed before it. Ily the expenditure of 
great exertion in surmounting the beading it gained a smooth 
and level run to its home of thirty-nine feel. A species of 
Mantis remains so still on a leaf of its own colour that it is 
difficult of detection ; it takes its prey by surprise, darting for- 
ward its armed fore-limbs with a sudden spring, 

I have had in the shrubbery a colony of Pliasmae for the last 
nine or ten years. In all that time they have remained almost 
entirely on one tree {Oleurca Fosteri), Vet, accustomed as 1 am 
to them, they place themselves so much in a line with the sprays 
of the tree that they are difficult to discern ; in drizzling north- 
east weather some dark markings appear along their bodies, 
which match the wet sprays wonderfully. It should be noted 
that the Australian m.agpie, the halcyon, and many insect-eaters 
have for years bred ana lived in the trees or banks near them ; 
yet they still survive, notwithstanding the proximity of these 
enemies to insect life. T. II. Pons 

Ohinitahi 

The following extract from a letter which I have just received 
from Mr. J. H. Wheelwright appears to me of sufficient interest 
to publish in your columns, as it serves to give, among other 
things, a good deal of new and first-hand information on one of 
the most important branches of comparative psychology, viz. 
that relating to feral and partly wild domesticated animals. 

George J. Romanes 

Cattle very easily relapse from domestication. They become 
distinctly nocturnal in their habits ; their sense of smell is very 
strong. Wild cattle degenerate rapidly in size, owing, I think, 
to the persecution of the young heifers by the yearling bulls. 
In three or four generations in Queensland wild cattle revert to one 
uniform colour, a dun colour or dirty brown with a yellowish stripe 
along the spine, and a yellow nose. Wild cattle will remain all 
day long concealed in the depths of thick, inaccessible jungle — ■ 
'‘bung^ow scrub” or ‘‘mallee ” we call it in Australia — issuing 
forth at fti^t to graze and drink, and it requires much care and 
very hard riding to entangle a few of them among a lot of quiet 
cattle and secure them. Australian cattle have many habits their 
domesticated progenitors have lost. For instance, in summer- 
time grass becomes very scarce near the rivers, and the cattle 
walk hi from their feedi^-grounds as much as ten or fifteen 
miles to water, marching in long strings and feeding back again. 
Young calves of course could not do this. I have frequently 
noticed two or three cows far out on the plain, who, when they 
saw me, would lift their heads and watch me. Presently 1 would 


367 


come across a kind of cricke^ a mob of perhaps thirty little 
calves all l^ing snugly in some small, sheltered dip uf the ground, 
left there m charge of the sentinel cows by their mothers who 
had gone in to water. Now as soon as these calves saw me 
they would try to hide — do it very well too, under any liule Imsh 
there might be handy, and lie dose until I got off my horse and 
touched one; then he would jump up, and, no matter how 
young, make a staggering chaige at my legs. He would give a 
peculiar cry at the some time, which would bring the guardian 
cows in at a full gallop and give me reason to mount at once. 
Cattle have extraordinary homing power; so have horses. 
Cattle recognise ifuiwiJna/s in a very extraordinary way. I 
have had considerable experience in droving large herds, say 
1000 or 1200 head, long journeys extending over many months. 

I have liecn struck with the fact that, a week after that herd has 
been travelling, every I^ast in it seems personally acquainted 
with every other : that is, if a strange cow or bullock were to 
join the nerd, that cow or bullock would be immediately ex- 
pelled. When a herd is travelling thus, each beast in a very 
few days takes up his position in the mob, and may alWiiys lie 
found in the van, the rear, or on the right or left wing, the 
strongest cattle leading. That cattle and horses can snuV/ water 
is a ((elusion. Cattle and horses always have their particular 
friends ; at night wlicn cattle are camping on a journey, there 
is always much bellowing and fuss until certain edteries of friends 
gel together and lie down comfortably. A beast blind of, say 
tlie /t'/i eye, alw.iys travels at the outside of the rif*h/ wing of 
the drove. A l)east that h.is been scratched sufficiently to dr.iw 
blood will be hunte(i and pursued by all the rest. Cattle have a 
habit of appointing certain camps or reftciezvoust where, on any 
alarm, they congregate. Half-wild cattle are sometimes vei7 
difficult to drive ofT those camps. Wild cattle are singularly 
clever in concealing themselves, as are all wild beasts, and will 
hide in half a dozen little bushes no one would suppose would 
hold a calf. 

Wild ** dingo ” puppies, taken away from their mothers, are 
easily reared, but never lose their inborn savagery : they are 
not to be trusted nearpoullry, sbeep, or cats. The chief differ- 
ence between them and their civilised brethren is, if, say a 
collie pup misbehaves himself and is kicked, he yelps, sticks 
his lau between his legs, and runs away ; whereas his wild 
brother, with his tail erect as that of a Dandic Dimont terrier, 
snaps viciously at the foot which kicks him. I have owned a 
purc-bred dingo (“warrigal” we call them) which ran with our 
kangaroo dogs, and the dog would worry one of his own kind 
with as savage a zest as would any of the great powt^rful hounds 
with which he had associated himself. As to feigning death, t 
think the Australian “dingo,” or “warrigal,” a good case in 
point. We once ran a wild dog with three powerful kangaroo 
dogs, noted for their killing powers ; they caught him, worried 
him, .and he l.ny for dead ; at any rate the hounds thought he 
was done for ; they l.iy down auite contentedly to regain their 
wind. We cut off the u arrigal s brush, and he gave no sign. 
Just as I was getting on to my horse, I saw the supposed corjise 
open one eye. Of course we put the thing beyond a doubt. A 
kangaroo dog has been known to run down a dingo bitch at 
heat, line her, and then kill her. The worst and most dangerous 
wild dogs in the Australian pastoral districts arc half-bred ones* 
Kangaroo dogs should be, I think, about three-qnarters grey- 
hound — the rest cither mastiff or bull-dog j such a dog shoulcl be 
able to catch and kill almost anything. 

A doe kangaroo, when hunted and hard pressed, will throw 
the young one out of the pouch into any handy clump of scrub 
or tussock of grass. The “Joey” accepts the situation, and 
makes himself as small as ever he can ; in fact, in looking for 
him, all you ever can sec are his bright eyes. Young kangaroos 
seem to possess exactly the same instinct as the calves of wild or 
semi-wild cattle, that of concealing themselves. Young kan- 
garoos soon adapt themselves to circumstances, and make them- 
selves comfortable at the Iiottom of the pocket of a jacket. 

1 remember that once upon a time, about 1856, we caught a 
brood of wild ducklings, which we took home and put under a 
hen. These ducklings, not one of them fledged, walked a mile 
and a half along a vtxy dusty road to the place whence we had 
taken them, and rejoined, as I hope, their progenitors* Our 
black boys tracked tnem. 

Diffution of Scientific Memoirs 

In some of the numbers of Nature which have recently 
reached me I find that Prof. Tait has broached a subject of 
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extreme importance to societies imerested in the distribution of 
their publications, and in the receipt of publications from kindred 
bodies. Although I am connected with a small society which 
has hitherto only enjoyed an ephemeral existence, I trust that a 
brief account of my experience in the distribution of publications 
may have a little value. Early in 1883 more than 250 copies of 
our publications were distributed amongst the leading societies 
and libraries throughout the world. On my exchange list I now 
have 271 names ; I also send to about 100 members of the 
Society. A few copies of our publications have been sent to 
persons who have made seismology a specialty. With each 
volume there was inclosed a printed form to be filled up and re- 
turned, both as a receipt and as a statement of other volumes 
which might be required. The institutions to which volumes 
were sent were as far as possible selected as having an interest 
in scientific investigations. Especial care was taken to forward 
volumes to institutions established in earthquake-shaken^ or 
volcanic regions, as for instance to many parts ot South America, 
New Zealand, Central Siberia, Iceland, &c. 

In manv cases our receipts were returned. In others societies 
returned their own special forms. A few societies sent us their 
publications in return. One society very kindly made a collec- 
tion of earthquake literature for us. Several others made 
special applications for particular volumes to complete the series 
of our publications, /n about haU the cases ^ hmoever^ I find 
that no notice whatever was taken 0/ our gift. 

For example — 


For 34 volumes sent to institutions in England receipts were received. 
M 40 »» n .!» __ , f»*^any as ,, ,, 

,1 49 n II tne United States 31 „ „ 

&c., &c., 8cc. 


One result has been that our distribution list has been reduced. 
In one or two instances, where I know that earthquake litera- 
ture cannot fail to t)e acceptable, the omission to send acknow- 
ledgment has been overlooked, and I continue to post our pub- 
lications. 

No doubt many societies publish lists of presents. These 
may be useful to the memliers of such societies ; but they arc 
valueless to donors who are not favoured with such publications. 

The fact which is most to be regretted is that these omissions 
have resulted in many libraries not lieing an courant with the 
latest information. 

Now supposing that the publications in question have value 
whatever, it is natural to seek a cause for this state of affairs. 

In many instances the omissions may be due to negligence, 
whilst in others they may be due to institutions having failed 
to establish a system for their correspondence. 

From my own communications with various societies it is 
evident that many of them neither possess forms for routine cor- 
respondence nor have they the means for facilitating reference 
to ordinary or extraordinary^ correstxmdence. Sheets of plain 
notepaper, envelopes, pens, ink, and a few postcards constitute 
the Dusiness equi])ment. 

Those societies which possess forms for the acknowledgement 
t>f presents, &c., often sacrifice fivepence for the postage of an 
elaborate document where a wrapper or a three-halfpenny post- 
card, although wanting in formality, would attain the same 
result. Although learned societies are not institutions where 
business is a specialty, many of them might possibly derive 
benefit by the adoption of more business-like methods. At 
present it would appear that there are manv institutions which 
are as equally indifierent to the circulation ot their own publica- 
tions as they are to receive those of others. 

John Milne, 

Hon. Sec. of the Seismological Society of Japan 

Tokio, June 7 


sounded before an attack, but few persons were bitten by them. 
Moreover, there was little danger of death if proper remedies 
were applied at once. 

1 was one day following one of the large baking ploughs 
common at that time. It was drawn by five or six yoke of oxen, 
and there were two men to mam^e the plough and the team. 
As we were going along, one of^the men dis^vered a rattle- 
snake, as 1 remember about twelve or fourteen inches in length. 
They rarely exceeded eighteen or twenty inches, so that this one 
was probably about two-thirds grown. The man who first saw 
it was about to kill it, when the other proposed to see if it could 
be made to bite itself, which it was commonly reported the rattle- 
snake would do if angered and prevented uom escaping. Ac- 
cordingly they poked the snake over into the ploughs ground, 
and then began teasing it with their long whips. Esca^ was 
impossible, and the snake soon became frantic at its inenectual 
attempts either to injure its assailants or to get away from them. 
At last it turned upon itself and struck its fangs into its own 
body, about the middle. 

The poison seemed to take effect instantly. 'Hie fangs were 
not withdrawn at all, and if not perfectly dead within less than 
five minutes, it at least showed no signs of life. That it should 
die so quickly will not seem strange if it is borne in mind that the 
same bite would have killed a fifll-grown man in a few hours' 
time. 

The men watched it long enough to be sure that it would not 
be likely to move away, and then went on with their work. I 
trudged around with them for an hour or more, and every time 
we came where the snake was I stopped and looked at it, but it 
never moved again. In this case I do not remember that the 
snake had lieen injured at all. I have often heard of rattlesnakes 
biting themselves under such circumstances, but this was the 
only case that ever came under my observation. 

Ongole, India, June 17 W. R. Manley 


Sky Glows 

As we appear to be having a return of the gorgeous sunset 
phenomena with which we were favoured towards the end of last 
year, a brief mention of two of the most brilliant displays that 1 
have recently had the good fortune to observe may be of suffi- 
cient interest to place upon record in the pages of Nature, 
The ** after-glow,^’ though very brilliant, nas not of course 
attracted the attention it would have done, on account of the 
twilight ; if it had not been for that circumstance, 1 think the 
recent displays of the phenomena would have been quite as 
gorgeous as those of last year. It would certainly have been so 
in the case of the “after-glow ” on June 22 ; the “glow” on 
that evening at nine o'clock reached an altitude of 45®, and 
extended from the north to the west-north-west point of the 
horizon. For an altitude of about 20® the glow was of a beauti- 
ful crimson tint ; above that altitude it was of a pale pink fading 
away gradually towards the edge to a pale orange. On that 
evening the reddish glow was not confined to that part of the 
horizon where the sun had gone down, but extended over the 
entire sky from the west to the east, the whole celestial vault, 
which was quite free from clouds, appearing to be slightly tinged 
with red. So conspicuous was this redness of the sky that a 
lady friend remarked — before her attention had been called to it 
— “ How red all the sky is.” 

On the 7th inst. the “glow” equalled in brilliancy, though 
not in extent, the display above described. At 8h. 45m. p.m. 
it reached an altitude of about 30^, and extended from the west- 
south-west to the north-north-west point of the horizon. The 
redness of the whole sky, which was so noticeable on the former 
occasion, was wanting on this. On both occasions the “glow” 
was not visible for more than an hour and a quarter after sunset. 

Dalston, E., July 12 B. J. Hopkins 


Suicide of Snaket 


The letter of Edward F. Hardman in Nature (vol. xxix. 
p. ^52), with reference to the suicide of black snakes, recalls an 
tneident which I once witnessed ; 1 was quite small, but my 
memory of the strange occurrence is very clear and distinct. It 
was in the State of Illinois, when at that early day a short, thick 
variety of rattlesnake was very numerous, so much so that the 
State acquired an unenviable reputation in the older parts of the 
ITnion. Farmers in “breaking prairie,” as the first ploughing 
of the prairie sod was called, woidd kill them by dozens in the 
course of a single summer. They were very venomous, but 
owing to their sluggi^ nature and their rattle, which was always 


Many of your correspondents have referred to the “ remark- 
able appearances of the sky ” at sunrise and sunset last year, but 
1 have not observed any reference to the following ;^On the 
morning of November 30 I was on my way from Barie to Calais 
by th^t. Gothard m^ train, and obser^ the whole eastern 
sky become lit up as though there were a ^lendid sunrise ; the 
larger print of a nevrspaper was easily readable at the carriage 
window. On referring to our watches we found it was 5 o’clooc 
by Basle time. During the next half-hour every trace of the 
phenomenon gradually vanidied. Frank Petrie 
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Fireball 

Reading W. G. Smith’s remarks on lightning in last week’s 
Nature (p. 241)1 recalls to my mind a ball 1 saw during a 
storm in the autumn of 1881. The storm had lasted some time, 
ud I sat reading a little back from an open window but facing 
it* Suddenly it became so dark that I could no longer see. I 
dropped my tx>ok and looked out. A ball of fire was passing 
through the window into the room. It moved very slowly 
onwards and downwards towards me, and became almost sta- 
tionary over my book. At first I thought it rested upon it, but 
I soon saw it was moving slowl)r across. Having pas^ over 
the book, it turned in the direction of my hand, paused just 
beneath it, and then sank towards the carpet* At this instant a 
peal of thunder crashed over the house — it was the very loudest 
I have ever heard. Annie E. Cocking 

The Elms, Bedford Park, Chiswick, W,, July 14 

Butterfiies as Botanisti 

There can be no doubt, as pointed out by Fritz Miiller in 
your last issue (p. 240), that the habits of insects often indicate 
affinities in plants. There is doubtless a strong affinity between 
the Solanacese and Scrophularinese ; the small oval pollen is 
idmost identical in both. The habits of fungus parasites some 
times disclose similar relationships, often more rem than is at first 
apparent ; we have an example of this in the fungus of the potato 
disease, Peronospora infestans. This parasite is almost peculiar 
to the Solanaceas, bein^ especially destructive to Solanum, 
Lyropersicum, and Petunia, but at times it invades the Scrophu- 
larineae and grows on Anthocersis and Schizanthus. It is not 
common to find one parasitic fungus attacking the members of 
two natural orders of plants, but other examples could be given* 

W. G. S* 

A Cannibal Snake 

About eighteen months ago, just previous to my leaving 
India, at Devalah in the Wynaad, the horsekeepers chased and 
killed a large cobra, 5 feet 4 inches ; previous to death it was 
thrown down in front of the door of our nouse, when, after a good 
deal of twisting and wavy contortion of the body, it disgorged a 
small rock snake over 4 feet in length. I had heard of the same 
thing before in India, so that 1 do not think cannibalism in 
snakes is so uncommon os Mr. Evans thinks* 

John Fotheringham 

96, Netherwood Road, West Kensington Park, W., July 12 


FOURTH NOTE ON THE ELECTRICAL 
RESISTANCE OF THE HUMAN BODY 

I N my communication to Nature (vol. xxix, p. 528) I 
described the use of alternating currents and the 
telephone for the above purpose, and promised to en- 
deavour to obtain at least an approximate measurement 
of the E.M.F, developed in the secondary coil of an 
induction apparatus. This promise 1 now propose to 
fulfil. But before proceeding to the special subject of the 
present note, I should wish to draw attention to a paper 
which appeared on the 1 5th of the same month in the 
AscUpiaa, by that able experimentalist Dr. B. W. 
Richardson. He therein describes not only experiments 
made with the large induction coil of the Polytechnic, but 
also others made as early as x868 in conjunction with the 
late Mr* Becker, the object of which was to obtain a 
measure of the resistance of animal structures. 

"The results,” says Dr. Richardson, "were not fully 
satisfactory. They were variable even when the condi- 
tions tmder which the experiments were made were 
entirely the same. This variability we found to be due to 
decomposition of the animal substance, a decomposition 
which, however feeble the battery, was sufficient to 
destroy the precision we desired to obtain.” Putting the 
more recently coined word " polarisation ” for decomposi- 
tion, this expresses exactly the difficulty described by me 
in my first note. "It was, however, possible/’ says the 
doctor, "to nudee out that blood conducted oetter than 
any otto structure of the body, and better than water.^ 


1 can now fully corroborate this excellent observation 
and perhaps extend its application. 

Physiolc^cal and even pathological fluids, such as the 
serum of dr^sy, conduct far better than muscle, bone, 
and nerve. One instance out of many may serve. In the 
verj" first case recorded in my communication to Nature 
(vol. xxviii. p. 151) the lowest resistance obtained from foot 
to foot was 2300 ohms* The patient was then very 
emaciated, but quite free from dropsy. Towards the end 
of the case, which after death proved to be one of ulce- 
lative endocarditis, as 1 had considered it to be during 
life, slight but distinct dropsical effusion in the 
lower extremities set in ; the resistance sank at once to 
700 ohms, and I had to discontinue my observations 
from the evident change of electrical conditions. I have 
since verified the same fact many times, and on it I partly 
found the belief, already several times stated, that " the 
human body, in spite of its large amount of liquid con- 
stituents, follows a similar thermal law of resistance to 
that influencing solid conductors, though in a very much 
higher ratio” (Nature, vol. xxviii. p. 152). 

Dr. Richardson does not seem to have attempted to deter- 
mine the resistance of the living body, which Du Moncel, in 
1877, did, and with fairly accurate, if unpleasant, results 
(Nature, vol. xxix. p. 528). On the discovery, however, in 
1879, of Prof. Hughes’s electric balance, he resumed his ob- 
servations, this time with an alternating induction current, 
though he does not himself notice the important change. 
His results are unfortunately taken in arbitrary units on 
the graduated scale of 200 parts originally applied to Prof. 
Hughes’s instrument. If there is any way of reducing 
these fictitious to absolute values, my work will be both 
lightened and assisted by a proved observer. Blood-clot 
and serum, white and gray nervous substance, muscle, 
bone, coagulated albumen, gelatine, and pus were all 
tested. Some of the results were excellent. For instance, 
fat, which by one experimenter has been stated to increase 
the conductivity of the body, is found by Dr. Richardson, 
as I also have found it, to be an absolute non-conductor. 
It is almost unnecessary to say that, with so skilled a 
chemist and physiologist, all proper temperature correc- 
tions and other similar precautions were most strictly 
observed. 

I can now proceed to the main topic of my present 
note. On receipt of the Wurzburg dynamometer it was 
put in adjustment, and a strenuous effort made to com- 
pare the indications given with a constant and an alter- 
nating current, to both of which it is sensitive. But the 
movable suspended coil made of an ivoiy core, with a 
double weight of silk-covered copper wire, hung by a 
platinum hook, and dipping by its other termination into 
a vessel of strong sulpnuric acid by means of a platinised 
platinum plate, is very heavy ; takes a long time to get 
to its full deflection, thus allowing the battery to run 
down sensibly, and, what is worst of all, has a tendency 
to "integrate.” By this I mean to sum up, by its 
mechanical inertia, a large number of small, intermittent 
pulls as given by the reversed current, into an almost 
identical deflection (less, of course, losses) with that given 
by the one steady pull of a continuous current. In spite 
of its beautiful workmanship, it had to be discarded for 
the present research. Somewhat in despair, I fell back 
on a similar instrument, shown by me at the Oxford 
meeting of the Plwsical Society in June 1882, and there 
heavily abused. The moving coil in this is made of silk- 
covered aluminium wire to insure lightness, and the 
bifilar suspension is made of the silver-gilt wire used for 
military epaulettes and facings. It is the work of my 
own p<^r hands. 

Herr Obach then stated, and the statement was re- 
peated in your columns, that this material had already 
been used by Messrs. Siemens for their "dust-re- 
corders,” but had failed by difficulty of making contact. 
On testing my little toy, I found its resistance had not 
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altered in twenty-five months one fraction of an ohm, and 
that it moved bnskly up to its maximum, standing there 
quite long enough for a good observation. Indeed, in 
spite of its condemnation by a jury of experts over two 
years ago, it was still so lively that I thought it better to 
check extra swing by a small platinum paddle i cm. 
square moving in sulphuric acid. 

On a metre scale, at one metre distance, the reflected 
image in a telescope gave *365 mm. deflection * with the 
whme induction current from Prof. Kohlrausch^s metre- 
bridge, as described in my last note. 

'fhe object now was obviously to obtain an .independent 
measure of the actual E.M.F. to which this deflection 
was due. The quadrant electrometer, or some other 
delicate potential measurer, of course suggested itself. A 
trapdoor portable, kindly lent me by Prof. McLeod, re- 
fused to take notice of my wretched little currents, limited 
as they are by human susceptibility. 1 do not possess a 
quadrant, nor will the Royal Society, though twice asked, 
lend me one. Here again my friends at Cooper^s Hill 
came to my rescue, and I have to express my thanks, not 
only to Prof. McLeod, but also to Prof. Stocker ana his 
excellent demonstrator Mr. Gregory, for their assistance. 
With my Kohlrausch induction bridge in a big bag 1 
journeyed to Egham, and thence on foot to Cooper’s Hill. 

The formula to be made use of was obvious. It is 
given in Prof. Adams’s Cantor lectures, and has been 
kindly verified for me by Prof. Hopkinson. In it the 
needle is connected with one pair ot quadrants, so that 
P'y— Vy In this case— 

Deflexion - KJ-*. 

Prof. Adams has since shown me a different, and per- 
haps better, way of working, which 1 intend to make use 
of in the future. It was found that the two fine quadrant 
electrometers at Cooper’s Hill College were unavailable; 
the one given by Lord Salisbury not admitting of the 
needle being placed in connection with either pair of 
quadrants, the other being disabled by some casual 
contact. We therefore with heavy hearts made a last 
struggle Hith the old Elliott pattern and single quadrants. 
This succeeded admirably, and on a mean of the four best 
out of six observations, vve obtained a deflection of 107 
with the intermittent current. “ In order to be quite sure,” 
Mr. Gregory wrote to me next day, “of the true value of 
the mean deflection we obtained, I have executed mea- 
surements with diflerent numbers of cells. In tl ese, the 
negative pole was to earth, the positive being connected 
at will to either pair of quadrants, and the needle also at 
will to either pair, giving four readings for each observa- 
tion. I give only means, which agree well. 


E.M.F. 

Dcfl. 


21 volts 

3275 

*149 

29 

6375 

• 15 * 

47 »» 

... i 6 i* 7 S 

*146 


Mean 

•i486 


k was calculated from the formula 

By calculation, using the mean value of the E.M.F. 
to give a deflection of 107 came out 38. By observation, 
using an E.M.F. of 38 volts, the deflection was 107*25. 
This agrees so well with the calculated value that it will 
be easy to evaluate the E.M.F. corresponding to any de- 
flection ^ the above formula.” 

The eflect of rapid alternations seems to be to lessen 
the deflection, though Mr. Glazebrook stated, in a paper 
read be^re the Physical Society, that with between 10 and 
120 contacts per second the result, in charging a con- 
denser, was not perceptible. 

* The bridge arrangement being entirely disconnected. 


On the whole therefore, though I agree with Mr. 
Gregory that we have not obtained a measure of the 
maximum E.M.F., but only an integration, disregarding 
sign, the approximation is, 1 hope, superior to any made 
before, and affords a good general basis for farther work. 

W. H. Stone 


GAS-BURNERS » 

T he economist who wished to point the moral of a 
healthy competition in industrial commerce could 
scarcely And a better instance to his hand than the pro- 
gress made by gas illumination under the impetus given 
in the last few years by the rise of electric lighting. It is 
not overstating the case to say that greater improvement 
in the use of gas has been made since Jablochkoff intro- 
duced his electric candle than in the previous sixty years' 
history of gas lighting. Compared with the recent deve- 
lopment of invention, the long period of non -competition 
appears almost stagnant. With the introduction of elec- 
tricity arose a popular demand for “ more light.” With a 
new illiiminant competing for favour, consumers growled 
more openly at ** bad gas ” and high gas bills. Each 
advance of the electric light was greeted with acclama- 
tions by the popular voice, shareholders began to tremble, 
and gas shares came down with a rush. It was time for 
gas managers and manufacturers to bestir themselves. 
The happy days of a monopoly in light seemed over. The 
consumers have reaped the benefit Under the stimulus 
of competition the price of gas has been lowered, im- 
purities have been cut down. Some half a dozen years 
ago the great London Companies were endeavouring to 
prove before a Parliamentary Committee that coal-gas 
could not he purified from bisulphide of carbon without 
creating such a nuisance as to be intolerable. Their 
object was to do away with the lime purifiers, made neces- 
sary by the regulations of the Gas Referees, and to use 
only oxide of iron. Since the advent of the electric light 
not a word has been heard about the impossibility of 
purifying coal-gas by lime. On the contrary, every effort 
is now m.'ide to supply gas as free from sulphur as 
possible. But while the gas has thus been improved in 
quality and lowered in price, a still greater improvement 
has been effected in the methods of burning it. By the 
application of the regenerative principle to gas-burners, 
the illuminative value of coal-gas has been doubled. 

But in spite of the great advances made in gas-burners, 
the public have by no means yet reaped the full benefit. 
Owing to the carelessness of gas-fitters and the ignorance 
of consumers, the great majority of those who light their 
houses by gas waste at least 20 per cent, of their as 
an illuminating agent. If the name smokes, or flickers, 
or gives a poor light, most people put it down to “ bad 
gas,” when in reality the burner is unsuitable, or worn out, 
or the supply pipes (nearly always too small) are choked. 
To all who burn coal-gas in their houses, and are troubled 
with “bad gas,” we can heartily recommend “Gas- 
Burners, Old and New,” by Owen Merriman. 

This little book, published at a price which places it 
within the reach of a large public, describes very plainly 
in popular langpiage the evolution of the best modem 
burners of Sugg, of Bray, and of Siemens, from the 
original “cock-spur burner” of Murdock, and Accum’s 
“tube with a simple orifice, at which the gas issues in a 
stream, and if once lighted will continue to bum with the 
most steady and regular light imaginable, as long as the 
gas is supplied.” The illustrations are all that can be 
desired. 

Owen Merriman has taken pains to insist on the two 
great desiderata of gas-burners— high temperature and low 
temperature, but we think he has gone too far in at- 
tempting to give a popular “ theory of luminous con^s- 

‘ Gaft'Burnera, Old and New.** By Owen Merriman. (London: 
Walter King, 1884.) 
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tion.” We are told that " the various gases which con- 
stitute ordinary coal-gas do not all burn together in the 
flame ; . . . thus hydrogen is the first to burn, taking fire 
readily as soon as it issues from the burner, while the 
combustion of heavy hydrocarbons does not commence 
until they enter the hotter portions of the flame.” Again 
Owen Merriman says : “ the amount of light developed 
by any coal-gas flame is directly proportional to the 
degree of intensity to which the temperature of the carbon 
particles is raised.” The italics are ours. In a note 
on page 23 there is some confusion as to the effect 
of the admission of air into a Bunsen burner. “ A 
continuous wind blowing upon the flame destroys its 
luminosity alt >gelher, because the heat intensity of the 
flame is lowered below the temperature necessary to de- 
compose the hydrocarbons i consequently these latter burn 
without the preliminary separation of carbon, and a non- 
luminous flame is produced —exactly as in the Bunsen 
burner.” The reader would gather from this that the 
flame of a Bunsen was colder than an ordinary flame, and 
by the same argument the blast of a blow-pipe would 
render a gas-flame colder instead of hotter. And again 
on page 43 a similar mistake is made when we are told 
that a too long flame is bad because the gas is “brought 
too early into intimate contact with air, and so oxidised, 
or fully consumed, before its carbon has been raised to tin 
temperature necasary to enable it to j(ive out iiy^ht.'' W’e 
point out these few blemishes in the hope that the author 
may correct them in a future edition of the work, to which 
we wish a hearty success. 

BIRDS'NEST SOUP 

I T is scarcely probable that the famous birds’-nest soup 
which Chinese cooks at the Health Exhibition offer 
to favoured visitors will ever become a popular dish in 
England. The tasteless, gelatinous compound is not 
suited to our palates. Perhaps this is not to be regretted, 
as the supply of material for this mysterious compound is 
far from being inexhaustible. There appears to be only one 
place in the world where it can be obtained in any quan- 
tity, and this has recently been visited by Mr. Pryer, a 
naturalist of Yokohama, who communicates his observa- 
tions to the Japan Gaeiette^ an English journal published 
in that settlement. Leaving Elopura, the infant capital of 
the infant colony of British North Borneo, in March last, 
Mr. Pryer ascended for some thirty miles the .Sapugaya 
* River, which flows into Sanclakan Bay, on which the town 
is built. Passing through the mangrdve and nipa swamps 
which line the banks, he arrived at noon on the second 
day at his destination— the celebrated birds’-nesl caves 
of Gomanton. These caves, which arc two in number, 
called by the natives the Black and the White Caves, are 
situated in a limestone cliff 900 feet in height, which the 
traveller came on quite suddenly in the centre of the 
forest. The porch, Mr. Pryer writes, is rather over 100 
feet wide by 250 high, and the roof slopes up for 1 10 feet 
more, so that the height of this magnificent natural cathe- 
dral is 360 feet, 'rhe interior of the Black Cave is well 
lighted, as there is a large circular hole in the roof 
on the right, and a smaller one on the left, forming 
two aisles. The walls and roof are rugged, and beauti- 
fully coloured, shading from black to brown, gray, 
dark yellow, red, and green. The nests of the bats 
and swifts were seen hanging in clusters from the 
sides and roof, and here and there in seemingly the most 
inaccessible places were the rattan stages, ladders, and 
ropes of the nest-gatherers. These latter reached their 
perilous heights by means of many smaller caves in the 
cliff* above. The White Cave is 400 feet higher up than 
the Black Cave, and at the entrance to this the nest- 
gatherers live under a guard of the North Borneo Com- 
pany’s soldiers. After some examination Mr. Pryer was 
able to discover the material which forms these mysterious 


nests, and from which they derive the qimlities which 
render them so highly prized in China. They are made 
from a soft fungoid growth that incrusts the limestone in 
all damp situations ; it grows about an inch thick, outside 
dark brown, but inside white. The birds make the black 
nests from the outside layer, and the best quality of white 
nests are, of course, from the inside. It is taken by the 
bird in its mouth, and drawn out in a filament backwards 
and forwards like a caterpillar weaving its cocoon. At 
nightfall takes place what the natives style with much 
justice the most wonderful sight in all Borneo, and it 
might be added, one of the most wonderful sights in the 
world — viz. the return of the swifts to their ne ts, and the 
departure of the bats for tlie night. About that time a 
rushing sound was heard, and peering over the abyss into 
the Black Cave Mr. Pryer saw columns of bats wheeling 
round and round the sides in regular order ; soon they 
began to circle up, rising into the air in a corkscrew flight. 
Having reached a certain height, a detachment would 
break off and fly away rapidly. He counted nineteen 
flocks go off like this, each flock consisting of many 
thousands, and then they commenced to pour away 
in a continuous stream until it was too dark to see them 
any longer. Soon after the bats emerged from their cave, 
the swifts began to return to theirs, first in tens, then in 
hundreds, and at last they too streamed in continutmsly, 
and when the traveller went to sleep at midnight they 
were still flying in in undiminished numbers. Rising be- 
fore daylight the following morning, Mr. Pryer witnessed 
a reversal of the proceedings of the previous night, the 
swifts going out and the bats coming home. Tlie latter, 
he says, literally rained into their chasm for two hours 
after sunrise ; looking up to the bright sky, numbers ot 
small specks appear, flash down perpendicularly with 
great rapidity, and disat)pear into the darkness. From 
specimens of the bat which were secured, they were found 
to be all of one species, the caudal membrane extending 
only half down the tail, which is free for an inch and a 
half, giving the animal, when the wings are folded up, 

I very much the appearance of a mouse. The wings are 
very long and narrow, and it flies with great speed. Two 
species of birds of prey — one a kite, the other a hawk— 
the Haliaster Indus and the Machu’ramphus alcinus^ prey 
I on the bats and swifts when swarming into and out of the 
I raves. A detailed examination of the latter was rendered 
disagreeable by enormous c|uantitiesof guano, the deposit 
of centuries. Its depth is not known, but a long spear 
I docs not touch the bottom when thrust in to the hilt. All 
! the roof of the dark parts of the cave was occupied by 
j birds who keep up an intermittent twittering, sounding, 
from the immense number of them, like the surf beating 
on a rc>cky shore. Near the centre of the latest cave 
the explorer was shown a small beam of light from 
a funnel at the top of the rock, exactly 696 feet above 
I his head. The nests are gathered from these enor- 
mous elevations by means of flexible rattan ladders and 
stages. On these two men take their station ; one carries 
alight four-pronged spear about 15 feet long, and just 
below the prongs a lighted candle is fixed. Holding on 
to the ladder with one hand, the spear is managed with 
the other, and the nest transfixed, a slight push detaching 
it from the rock. The spear is then withdrawn until the 
head is within reach of the second man, who takes the 
nest off the prongs and puts it in a pouch carried at the 
waist. According to statements made by the headman 
of the place, the annual value of the nests taken varies 
from five to six thousand pounds sterling. This, it is to 
be presumed, means the value on the i^ot ; their value 
on reaching China must be far higher. The caves have 
been worked for seven generations without any apparent 
diminution, although three crops are gathered in the year. 
Notwithstanding the dangerous nature of their occupation 
— ^for even samphire-gatherers work iii the open — acci- 
dents are very rare amongst the natives employed in 
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collecting the nests. There is an almost inexhaustible 
supply of guano in the caves, and the number of bats 
and swifts in them is so enormous that if they are undis- 
turbed a regular quantity may be taken out yearly. 
Should the visitor to the Health Exhibition who obtains 
some of this far-famed and mysterious soup have little 
relish for it, as is not unlikely, he will at any rate have 
the satisfaction of knowing that he has before him a dish 
the principal ingredient of which was formed by the little 
swifts and bats which inhabit the Gomanton Caves in the 
centre of the magnificent tropical forests of North Borneo. 
There is probably no other article of food in the Health 
Exhibition, or in all Europe, more extraordinary in the 
mode of production, or in the method and circumstances 
under which it is obtained. 


ON THE EVOLUTION OF FORMS OF 
ORNAMENT^ 

II. 

T he leaf in Dracunculus has a very peculiar shape : it 
consists of a number of lobes which are disposea upon 
a stalk which is more or less forked (tends more or less to 
dichotomise). If you call to your minds some of 
the Pompeian wall decorations, you will perceive that 
similar forms occur there in all possible variations. Stems 



Flu. 13 . 


arc regularly seen in decorations that run perpendicularly, 
surrounded by leaves of this description. Before this, 
these suggested the idea of a misunderstood (or very 
conventional) perspective representation of a circular 
flower. Now tne form also occurs in this fashion, and 
thus negatives the idea of a perspective representation of 
a closed flower. It is out of this form in combination 
with the flower-form that the series of patterns was de- 
veloped which we have become acquainted with in 
Roman art, especially in the ornament of Titus’s Ther- 
mae and in the Renaissance period in Raphael’s work. 
[The lecturer here explained a series of illustrations of 
the ornaments referred to (Figs. 12, 13, 14).] 

From a paper by Pro^. Tacobethal in the TrantMthm of the .Archeo- 
logical Society of Berlin. Continued from 351. 


The attempt to determine the course of the first group 
of forms has heen to a certain extent successful, but we 
meet greater difficulties in the study of the second. 

It is difficult to obtain a firm basis on which to conduct 
our investigations from the historical or geographical point 
of view into this form of art, which was introduced into 
the West by Arabico-Moorish culture, and which has 
since been further developed here. There is only one 
method open to us in the determination of the form, 
which is to pass ^fradually from the richly developed and 
strongly differentiated forms to the smaller and simpler 
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ones, even if these latter should have appeared contem- 
poraneously or even later than the former. Here we have 
again to refer to the fact that has already been men- 
tioned, to wit, that Oriental art remained stationary 
throughout long periods of time. In point of fact, the 
simpler forms are invariably characterised by a nearer and 
nearer approach to the more ancient patterns and also to 
the natural flower-forms of the Araceae. We find the 
spathe, again, sometimes drawn like an Acanthus leaf, more 
often, however, bulged out, coming to be more and more of 
a mere outline figure, and becoming converted into a sort 
of background ; then the spadix, generally conical in 
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shape, sometimes, however, altogether replaced by a per- 
fect thistle, at other times again by a pomegranate. An- 
berville in his magnificent work “ L’Omement des Tissus,” 
is astonished to find the term pomegranate-pattern, al- 
most confined to these forms, since their central part is 
generally formed of a thistle-form. As far as I can dis- 
cover in the literature that is at my disposal, this question 
has not had any particular attention devoted to it except 
in the large work upon Ottoman architecture, publish^ 
in Constantinople under the patronage of Edhem Pasha. 
The pomegranate that has served as the origin^ of the 
pattern in question is in this work surrounded with leaves 
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gives some sort of an approach to the pattern. 
\ are important suggestions in the book as to the 
employment of melon-forms.) Whoever has picked the 
fruit from the tender twigs of the pomegranate-tree, which 
are^oK set with small altered I^ves, will never dream 
ot attributing the derivation of the thorny leaves that 



Fig. 15, 


appear in the pattern to pomegranate-leaves at any stage 
of their development. 

It does not require much penetration to see that the 
outline of the whole form corresponds to the spathc of the 
Aracese, even although in later times the jagged contour 
is all that has remained of it, and it appears to have been 
providedjwith ornamental forms quite independently of 
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Fig. 16. 

the rest of the pattern. The inner thistle- form cannot be 
derived from the common thistle, because the surrounding 
leaves negative any such idea. The artichoke theory also 
has not enough in its favour, although the artichoke, as 
well as the thistle, was probably at a later time directly 
pressed into service. Prof. Ascherson first called my 
attention to the extremely anciently cultivated plant, the 
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SaiHor {Carthamus Hnetorius^ Fig. 1 5), a thistle plant whose 
flowers were employed by the ancients as a dye. Some 
drawings and dried speamens, as well as the literature of 
the subject, first gave me a hope to And that this plant 
was the at^etype of this ornament, a hope that was 
borne out by the study of the actual plant, although I was 
unable to grow it to any great perfection. 


In the days of the Egyptian King Sargo (according to 
Ascherson and Schweiniurth) this plant was already wdl 
known as a plant of cultivation ; in a wild state it is not 
known (De Candolle, ** Originel des Plantes cultiv6es ”). 
In Asia its cultivation stretches to Japan. Semper cites 
a passage from an Indian drama to the effect that over 
the dooru'ay there was stretched an arch of ivory, and 
about it were bannerets on which wild safran (Sqfior) was 
painted. 

The importance of the plant as a dye began steadily to 
decrease, and it has now ceased to have any value as such 
in the face of the introduction of newer colouring matters 
(a question that was treated of in a paper read a short 
time ago by Dr. Reimann before this Society). Perhaps 
its only use nowadays is in the preparation of rouge 
{^ouge vigitale). 

But at a time when dyeing, spinning, and weaving 
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were, if not in the one hand, yet at any rate intimately con- 
nected with one another in the narrow circle of a home 
industry, the appearance of this beautiful gold-yellow 
plant, heaped up in large masses, would be very likely to 
suggest its immortalisation in textile art, because the 
drawing is very faithful to nature in regard to the thorny 
involucre. Drawings from nature of the plant in the old 
botanical works of the sixteenth and seventeenth centuries 
look very like ornamental patterns. Now after the general 
form haa been introduced, pomegranates or other fruits — 
for instance, pine-apples — were introduced within the nest 
of leaves. 

Into the detailed study of the intricacies of this subject 
I cannot here enter ; the East-Asian influences are not 
to be neglected, which had probably even in early times 
an effect upon the form that was assumed, and have fused 
the correct style of compound flowers for flat ornament 
with the above-mentioneci forms, so as to produce peculiar 
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patterns; we meet them often in the so-called Persian 
textures and flat ornaments (Fig. 16). 

We now come to the third group of forms— the so- 
called Cashmere pattern, or Indian palmetta. The de- 
v^ped forms which, when they hive attained their 
highest development, often show us outlines that are 
merely fanciful, and represent quite a bouquet of flowers 
leaning over to one side, and springing from a vessel (the 
whole corresponding to the Homan form with the vessel), 
niust be thrown to one side, while we follow up the 
simpler forms, because in this case also we have no in- 
formation as to either the where or the when the forms 
originated. (Figs. 17, 18, 19.) 

Here again we are struck by resemblances to the 
forms that were the subjects of our previous study, we 
even come across direct transitional forms, which differ 
from the others only by the lateral curve of the apex of 
the leaf ; sometimes it is the central part, the spadix, 
that is bent outwards, and the very details show a striking 
agreement with the structure of the Aroid inflorescence, so 
much so that one might regard them as actually copied 
from them, 

This form of ornament has been introduced into Europe 
since the French expedition to Egypt, owing to the im- 
portation of genuine Cashmere shawls. (When it cropped 
up in isolated forms, as in Venice in the fifteenth century, 
it appears not to have exerted any influence ; its intro- 
duction is perhaps rather to be attributed to calico-print- 
ing.) Soon afterwards the European shawl-manufacture, 
which is still in a flourishing state, was introduced. 
Falcot informs us that designs of a celebrated French 
artist, Couder, for shawl-patterns, a subject that he studied 
in India itself, were exported back to that country and 
used there (Fig. 20). 

In these shawl-patterns the original simple form meets 
us in a highly aeveloped, magnificent, and splendidly 
coloured differentiation and elaboration. This we can 
have no scruples in ranking along with the inedijuval 
plane-patterns, which we have referred to abo^‘e, among 
the highest achievements of decorative art. 

It is evident that it, at any rate in this high stage of 
development, resisted fusion with Western forms of art. 
It is all the more incumbent upon us to investigate the 
laws of its existence, in order to make it less alien to us, 
or perhaps to assimilate it to ourselves by attaining to an 
unaerstanding of those laws. A great step has been 
made when criticism has, by a more painstaking study, 
put itself into a position to characterise as worthless, 
Ignorantly imitatea, or even original, miscreations such as 
are eternally cropping up. If we look at our modern 
manufactures immediately after studying patterns which 
enchant us with their classical repose, or after it such 
others as captivate the eye by their beautiful colouring, 
or the elaborative working out of their details, we recog- 
nise that the beautifully-balanced form is often cut uj), 
choked over with others, or mangled (the fltiwer sjiringing 
upside down from the leaves), the whole being traversed 
at random by spirals, which are utterly foreign to the 
spirit of such a style, and all this at the caprice of un- 
cultured boorish designers. Once we see that the 
original of the form was a plant, we shall ever in the 
developed artistic form cling, in a general way at least, to 
the laws of its organisation, and we shall at any rate be 
in a position to avoid violent incongruities. 

I had resort, a few years ago, to the young botanist 
Ruhmer, assistant at the Botanical Museum at Schone- 
b^, who has unfortunately since died of some chest- 
disease, in order to get some sort of a groundwork for 
direct investigations. I asked him to look up the literature 
of the subject, with respect to the employment of the 
Indian Aracese for domestic uses or in medicine. A de- 
tailed work on the subject was produced, and establishes 
that, quite irrespective of species of Alocasia and Colocasia 
that have been referred to, a laig'e number of Araces were 


employed for all sorts of domestic purposes. Scindapsus, 
which was used as a medicine, has actually retained a 
Sanscrit name, " vustiva,” I cannot here go further into 
the details of this investigation, but must remark that 
even the incomplete and imperfect drawings of these 
plants, which, owing to the difficulty of preserving them, 
are so difficult to collect through travellers, exhibit such a 
wealth of shape, that it is quite natural that Indian and 
Persian flower-loving artists should be quite taken with 
them and employ them enthusiastically in decorative art. 
Let me also mention that Haeckel, in his “ Letters of an 
Indian Traveller,’^ very often bears witness to the effect 
of the Araceas upon the general appearance of the vege- 
tation, both in the full and enormous development of 
species of Caladia and in the species of Pothos which 
form such impenetrable mazes of interlooping stems. 

In conclusion, allow me to remark that the results of 
my investigation, of which but a succinct account has been 
given here, negative certain derivations, w'hich have been 
believed in, though they have never been proved ; such 
as that of the form 1 have hist discusvsed from the 
Assyrian palmetta, or from a cypress bent down by the 
wind. To say the least the laws of formation here laid 
down have a more intimate connection with the forms, as 
they have come down to us, and give us a better handle 
for future use and development. 'J'he object of the inves- 
tigation was, in general words, to prepare for an explana- 
tion of the questions raised, and even if the results had 
turned out other than they have, it would have sufficed me 
to have given an impulse to labours which will testify to 
the truth of the dead master’s words : — 

** Was Du ererbt von deinen Vatern hast, 

Erwirb es, um es zu besitzen.” 


NOTES 

'riiE death is announced, at the age of seventy-four years, of 
Prof. Lc}>sius, the celebrated Egyptologist. 

'I'llK conft*rence and jury work at the Health Exhibition is 
now in full swing, and we are glad to note that, with regard to 
the Conferenee, all the societies and organisations that have to 
de.il with subjects akin to health or education are taking up the 
matter very warmly, so that the executive of the Exhibition has 
the advice and o})inion of many experts. The recent open- 
ing of the Educational Section by the Prince of Wales, to which 
we liave already referred, has recently drawn more attention 
to the mitts sana, the corpus sanum having up to the present 
moment been alone regarded. From the first we consider that 
the matter of education has been placed altogether in far too 
secondary a i>c)sition, and if a little more trouble had been taken 
by those who are responsible for the Exhibition, the educational 
exhibits might have been as extensive and as important as those 
regarding health. I'hal is the more to be regretted because so 
much is being said about education nowadays, especially tech- 
nical education, by those who know very often very little of 
what is really wanted, and of what tnie technical education 
really means. The members of the various juries are working 
with a will, and from what we learn we do not think it probable 
that the objections made to some of the awards lost year will be 
renewed this. I'he opportunity which has been afforded to the 
exhibitors of practically nominating a considerable number of 
jurymen is a measure well adapted to allow the thing to work 
smoothly. One of the great difficulties encountered by the jury- 
men has been the hurried way in which the Exhibition itself has 
been put together and catalogued. We have for too great an 
extent a succession of shops containing various articles, instead 
of a complete separation of the various articles among their 
several classes. This of course gives great trouble to aB con-, 
cemed, and is an administrative blunder which should not be 
allowed to be repeated. 
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We are glad to be able to annotmce that H.R.H. the Prince 
of Wdes has become Patron of the Marine Biological Associa- 
tion, and has contributed a handsome donation to its funds. The 
following is now the full Kst of Officers and Council as definitely 
elected by the Association, at its meeting on June 17 : — Patron, 
H.R.H. the Prince of Wales, K.G. President, Prof. Huxley 
(President of the Royal Society). Vice-Presidents : The Duke 
of Argyll, K.G., the Duke of Sutherland, K.G., the Marquis of 
Hamilton, the Earl of Dalhousie, K.T., Lord Walsingham 
(Trustee of the British Museum of Natural History), Edward 
Birkbeck, M.P. (Chairman of the Executive Committee of the 
International Fisheries Exhibition), George Busk, F.R.S., W, 
B. Carpenter, C.B., M.D., F.R.S., W. H. Flower (Director of 
the British Museum of Natural History), J. Gwyn Jeffreys, 
F.R.S., Sir John Lubbock, Bart., M.P. (President of the 
Linnean Society). Council: Prof. Moseley, F.R.S. (Oxford), 
Chairman, Prof. Jeffrey Bell, F.Z.S. (British Museum), W. S. 
Caine, M.P., W. T. Thiselton Dyer, C.M.G. F.R.S. (Royal 
Gardens, Kew), John Evans, D.C.L. (Treasurer Royal Society), 
A. C. L. G. Gunther, F.R.S. (British Museum), Prof. Herdman 
(Liverpool), E. W. H. Holdsworth, Prof. McIntosh (St. 
Andrew’s), Prof. Milnes Marshall (Manchester), Sir Philip 
Cunliffe Owen, K.C.M.G., C.B., G. J. Romanes, F.R.S. 
(Sec. Linn. Soc.), P. T.. Sclatcr, F.R.S. (See. Zool. Soc.), 
Adam Sedgwick (Cambridge). Hon. Treasurer, Frank Crisp, 
(V.P. and Treas. Linn. Soc.), 6, Old Jewry’, E.C. Hon. 
Secretary, Prof. E. Ray Lankester, F.R.S., ii, Wellington 
Mansions, North Bank. N.W. 

We regret to learn of the death of the venerable Abbe Moigno 
at the age of cighty-one years. 'I'he name of the Ahl)e has been 
long known in connection with French science, and more espe- 
cially as the founder, and till cpiite recently the editor, of Lcs 
Mondes, 

It is proposed to hold a special American Exhibition in 
London in May 1886, at which the products, manufactures, and 
varied phases of life in the United States will be represented. 

By a decree dated Ems, July 4, the Emperor conveys his 
thanks to Dr. Aiiwers, the celebrated astronomer who so success- 
fully superintended the German preparations for observing the 
transits of Venus in 1874 and 1882. The Emperor further ex- 
presses his thanks for the assistance so hospitalily rendered to 
the German scientific expeditions, not only by Germans living 
abroad, but also hy many persons belonging to other nationalities. 

Biologists attending the Montreal meeting of the British 
Association will be pleased to hear that Prof. Asa Gray has 
promised to \yc present and to read a paper in Section D “ On 
some characteristic features of the Botany of North America,*’ 
with the special view of aiding botanists and members of the 
Section generally in their appreciation of the flora. 

It is announced from Montreal that a large number of the 
members of the British Association visiting Canada next month 
have already been ** placed *’ in private houses in the city. The 
matter continues to l>e very heartily taken up in the towns of the 
Dominion, and there is every probability of a warm welcome 
being extended to the members. Considerable amusement has 
been caused in Montreal by some of the letters received by the 
Montreal Committee of the British Association from those mem- 
ben on this side of the Atlantic desiring information regarding 
Canada. The climate of the country is evidently a subject upon 
which there is much misconception among members. The 
queries on this point are most exacting, while a quite unwarranted 
dread of mosquitoes is held by not a few members. It is satis- 
factory to learn that a circular is now in course of preparation 
that answer most of the queries received by letter, and that 
on the completion of the labours of the Private Hospitality 
Committee a directory of the visitors will be published. 


Prof. R. S. Ball has accepted an invitation from the Lowell 
Institute, Boston, United Sutes, to give a course of six lectures 
on ** ChsqAen in Modern Astronomy *’ next Octo\)er. 

The Society of Chemical Industry held their annual meeting 
in Newcastle last week. Dr. Perkin, r.R.S., was elected 
President for the next year. 

Under the auspices of the Royal Geographical Society, Mr. 
E. C. Rye has done n most useful service to students hy com- 
piling a New Guinea Bibliography. It will \ye appended to Mr. 
C. R. Markham's paper on New Guinea, to be issued in No. 2, 
vol. i. of the Society’s Supplementary Papers. Mr. Rye’s 
Bibliography covers over fifty pages, and contains considerably 
over a thous.and entries. It is evidently the result of immense labour 
and research, and is practically exhaustive. It includes not merely 
geography proper, but every as{>ect of the country ; the references 
to natural history are specially copious, and include not only books 
but papers and notes in periodical publications of all kinds. 
The references are of the most precise character, and the whole 
is worthy of the editor of the Zoological Record, 

It may interest many of our readers — especially those who 
would like to add to the pleasure of a tour by a little photo- 
graphy — to know that the London Stereoscopic Com])any give 
gratuitous private lessons to amateurs who purcliase their appa- 
ratus from the Company. We have no doubt this will solve a 
l>rimc difficulty in the case of many who are ambitious to be able 
to photograph on their own necouni, but who do not know how 
to take the first step. 

Notwithstanding the troubles that have surrounded Mada- 
gascar for the last year or two, the scientific activity of the 
missionaries of tlie London Missionary Society has not abated, 
and the native printing [iress has not been idle. We have just 
received from Antananarivo two numbers of the Antananarivo 
Annual and Madagascar Magazine^ edited by the Rev. R. Baron, 
containing numerous papers of varied scienLific interest. The 
following are those of most importance : — The Sakalava (No. 2), 
by the Rev. A. Walin ; Notes on four sjiccics of Lemur and on 
the Aye- Aye, by Mr. G. A. Shaw ; Customs connected with death 
and burial in Malagasy, by the Rev. S. K, Jorgensen j Rc- 
scmbl.ance between Malagasy words and ciisloms and those of 
Western Polynesia, by the Rev. R. S. Ccxiringlon. In No. 7 
for 18S3 we have — The race elements of the Malagasy, by the 
Rev. I., Dahle ; the Sak,al.ava (No. 3), by the Rev. A. Walin ; 
Vf)Icanocs in Eastern Tmerina, by the Editor ■, Malagasy "Fady” 
(Tabu), by Mr. 11 . E. Standing ; Genera of Malagasy plants, 
by the Editor ; Relies of sign and gesture language among the 
Malagasy, by the Rev. J. Sibree ; and various natural history 
and meteorological notes. 

Dr. Kegel, the Russian traveller, who recently arrived in 
Merv, intends proceeding along tlie northern mountain slopes of 
Afghanistan and the Amu Daria to Pamir. This journey will 
conclude the doctor’s explorations in Central Asia. 

The Milan Society for the Commercial Exploration of Africa 
has organised a circumnavigation of Africa, with a view of 
affording the pupils of the High School of Commerce, and others, 
an opportunity of becoming acquainted with likely markets for 
Italian products. The steamer will leave Genoa on September 1, 
and the whole voyage will occupy four months. A professor is 
to lecture during the voyage on the commercial geography of 
Africa. 

The first mail from Kadiak Island received this season. Science 
states, has arrived at San Francisco, bringing dates to May 2. 
According to the correspondent of the Bulleiint the account of 
the eruption of the volcano on Augustine Island, Cook’s Inlet, 
sent by the last advices of 1883, was much exaggerated. The 
island was not split in two, and no new island was formed 
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but the west side of the summit has fallen in, forming a new 
crater, while the whole island has risen to such an extent as to 
fill up the only bay or boat harbour, and to extend the reefs, or 
sea-otter rocks, running out from the island in various directions.” 
The hunting-party feared to be lost has arrived safely in Kadiak. 
No tidal waves were observed on the west shore of Cook’s Inlet 
or on Kadiak Island. The winter had been very mild, the 
mercury not having fallen below ro^F.; and spring began in 
March, wild flowers being in bloom in the latter part of April. 

Tw educational statistics of Japan for the past year show that 
the number of common schools throughout the country is 29,081, 
being an increase of 339 as compared with the preceding year, 
while the number of scholars is 3,004, 137, an increase of 396,960, 
and the number of teachers is 84,765, being an increase of 8147. 

The Swedish Government have granted a sum of 850/. for the 
establishment of five additional so-called ** chemical” stations, 
in order to benefit the agriculturist with scientific advice as to 
the crops, their diseases, &c. 

The sixth Davis Lecture of the Zoological Society of London 
was given in the Lecture-Room in their Gardens in Regent’s 
Park, on Thursday, the 10th inst., by Mr. Henry Seebohm. 
The subject was that of ** Birds’ Nests,” and consisted of an 
account of the breeding of birds on the Fern Islands off the 
coast of Northumberland, on the Derbyshire Moors, and in the 
valley of the Lower Danube. The lecturer pointed out that, so 
far as regards the means which birds take for the protection of 
their eggs, they may be classified in five groups — (i) those which 
rdy upon the concealed position of the nest, such as the king- 
fishers, bee-eaters, pigeons, &c. ; (2) those which rely uix)n the 
inaccessible position of the nest, such as guillemots, herons, 

; (3) those which rely upon the protective colour of the eggs, 
such as sandpipers, terns, &c. ; (4) those which rely upon the 
protective colour of the sitting hen, such as the blackbird, game 
birds, &c. ; (5) those which rely upon their own ability, either 
singly, in pairs, or in colonies, to defend their eggs, such as 
cormorants, birds of prey, &c. Mr. Seebohm laid great stress 
upon the much greater interest to be found in the study of the 
life and habits of birds than in the investigation of the form 
and colour of their feathers or the peculiarities of their 
anatomy. 

Under the auspices of the East India Association, a meeting 
of naturalists, planters, sportsmen, and others interested in the 
affairs of India, was held on Friday, July 11, at the rooms of the 
Zoological Society, under the presidency of Prof. Flower, LL.D., 
F.R.S. (Director of the British Museum Natural History De- 
partment, and President of the Zoological Society), for the 
purpose of urging the necessity of Government measures for the 
preservation of wild birds in India. The principal address was 
delivered by Mr. Robt. H. Elliot, sometime planter of Mysore, 
and a well-known writer upon Indian topics. He point^ out 
that every civilised Government with the exception of that of 
India has recognised the value of birds as insect-eaters, and has 
adopted measures for their preservation ; and that the absence of 
legislation forebodes, where it has not yet presented, serious 
results to planters and agriculturists. As the most convenient 
season for the destruction of birds is during the fine weather that 
succeeds the heavy rains of the monsoons, and as this season is 
also the breeding time, the destruction of insect-eating birds 
proceeds at such a rate as must soon lead to almost absolute 
extermination unless preservative measures are speedily adopted. 
There was a general agreement at the meeting that legislation on 
the subject is imperatively required ; and it was resolved that a 
representation to that effect should be addressed to the Govern- 
ment of India. 

Mr. J« H, Angas, who has already founded an engineering 
scholarship of the annual value of 200/, in the Adelaide Uni- 


versity, has signified his intention of endowing a Chair ^of 
Chemistry. For this purpose Mr. Angas is prepared to give the 
sum of 6000/., and to pay an annual sum of 350/. until he pays 
over the capital sum. A letter to this effect from Mr, J.fH. 
Angas was recently read by the Chancellor at a special meeting 
of the Council. The Council resolved to accept the gift, and 
authorised the Chancellor to write and thank Mr. Angas for his 
continued munificence to the University. 

Prof. Milne of Tokio, Japan, writes to us : — ** A short time 
ago I described a pair of conical pendulum seismographs. Each 
seismograph consisted of a heavy mass suspended by a string, 
&C. A local paper describing this innocently gave to the world 
an account of a pair of * comical pendulums.’ Each * comical’ 
pendulum consisted of a heavy * man ’ suspended at the end of a 
string, &c. These errors, which were repeated throughout the 
article, did so much to popularise the instrument that their 
correction was neglected.” 

A RECENT number of V Exploration contains an article by the 
Chancelier of the French Consulate at Hanoi, M. Aumoitte, 
which possesses special interest at the present time. It is the 
record of a journey from Hanoi through Bacninh to Langson on 
the Chinese frontier, thus following the same rouft as the French 
troops have done in their recent operations in Tonquj|p. From 
Hanoi to the meeting of the provinces of Bacninh and Langson, 
the country is described as populous and fertile, but on entering 
the latter district it becomes mountainous, with bad roads, and 
almost depopulated by the brigand hordes which have infested 
this borderland. Almost everywhere the water is bad, and fever 
rife even amongst the natives. Nowhere is this the case more 
than at Bade, where the French forces are now hurrying up to 
retrieve the recent reverse at Langson. The country around 
Langson is described as healthy, it is rich in rice and cotton, but 
the trade here, as all along the valley of the Red River, is in the 
hands of the Chinese. When the French occupy this region, 
and when the recent treaty is carried out, we may expect a vast 
addition to our scanty knowledge of the geography of this little 
visited region. 

From a paper contributed by the veteran scholar, Dr. Edkins, 
to a recent number of the Chinese Recorder^ it appears that about 
B.c. 2200 the Chinese possessed a knowledge of the art of 
writing, a year of 366 days with an intercalary month, the 
astrolabe, the zodiac, the cycle of sixty, of twelve musical 
reeds forming a gamut, which also constituted the basis of a 
denary metrology for measures of length, weight, and capacity, 
divination, and a feudal system. In B.c. 1130 they were ac- 
quainted with the clepsydra and with the gamut of five musical 
notes. Human knowledge was systematised in a scheme of 
numerical categories in which the five elements played a special 
part.” About B.C. 550 the silk trade sprang into existence, the 
stars were classified, foreign names of unknown origin were 
introduced for the purpose of applying the cycle of sixty-two 
years. About b.c. 140 Chinese travellers visited Afghanistan, 
India, Bactria, &c. The cycle of Calippus was introduced into 
Chinese astronomy, and geographical knowledge concerning 
western nations was acquired. In the first two centuries of our 
era trade became more extended by sea ; paper-making and the 
manufacture of ink were introduced from Europe, the Baby- 
lonian cosmogony became the main element of the Taoist 
cosmogony, and the gamut of five was increased to seven notes. 

The last volume (ii.) of the Revue d' Ethnographie contains, 
among others, articles by M. Bertrand on the Troglodytes, the 
introduction of metals into the West, and the great routes of 
migration and commerce in the earliest historical period ; by M. 
Chamay, on the ruins in Yucatan ; by M. Deniker, on the 
Giliaks ; by Dr, Martin, on the cranial malformation of the 
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Chinese ; M. Ujfalyy, on the Aryans north and south of the 
Hindoo Koosh ; and by Baron Vaux, on the Kanakas of New 
Caledonia. 

The additions to the Zoological Society’s Gardens during the 
past week include two Quebec Marmots {^Aretomys monax d 9 ) 
from North America, presented by Mr. N. Stainfield ; a Prairie 
Wolf (Cams latrans 6 ) from North America, presented by Mr. 
R« Payze ; three Suricates (Suricata Utradastyla') from South 
Africa, presented by Mr, W. R. Dobbin ; two Red-beaked 
Weaver Birds (Quelea sanguinirostru i 9 ) from West Africa, 
presented by Mrs. Nettleship ; two Swift Parrakeets (Ledhamus 
discolor 6 9 ) from Tasmania, presented by Mr. J. Abrahams ; 
four Common Vipers ( Vipera berus), British, presented by Mr. 
Walter E. Blaker ; two Smooth Snakes (Coronella lavish British, 
presented by the Rev. Charles Harris ; two Red Kangaroos 
( bfacropus rufus d 9 ), a Greater Sulphur-crested Cockatoo 
(Caeatua galcrita) from Australia, deposited ; four Beautiful 
Finches (Estrelda bclla d d 9 9 ) from Australia, a Lanner 
Falcon (Falco lanarius), captured at sea, purchased ; a Hybrid 
Luhdorf’s Deer (between Cervus luehdorfi d and C. cana- 
densis 9), a Hybrid Mesopotamian Deer (between Ea/na meso- 
potamica 6 and^. vulgaris 9 ), a Red Deer (Census claphus 9 ), 
four Austr|lian Wild Ducks (Anas snperciliosa), a Mandarin 
Duck (^x galericulaia), bred in the Gardens. 


ZOOLOGICAL NOMENCLATURE^ 

II. 

D r. COUES said that he was much gratified at the interest 
shown in the subject of zoological nomenclature, and indorsed 
the words of the Chairman that names were of the greatest pos- 
sible consequence. Nomenclature was a necessary evil, and the 
i>oint was mways to employ that method of naming objects which 
should most clearly reflect not only the characters of the objects 
themselves, but our ideas respecting those characters and the 
view we take of them. As to what constitutes a species, there 
had been an al^olute revolution in the definition of a species 
since the time of Linnaeus, the opinion having been long held 
that every species was a distinct and individual creation. But 
that idea had passed out of existence in the minds of most 
natural historians of the present day, who accepted a general 
theory of the evolution of species by a gradual modification. 
That being the case, it was idle to inquire ** What is a species? ” 
no such thing existing any more than a genus ; and so intimately 
related were all forms of animal and vegetable life that, if they 
were all before us, no naming would be possible, for each would 
be found to be connected completely with another ; therefore the 
possibility of naming any species was, as it were, the gauge and 
test of our ignorance. Having thus touched very briefly upon 
the subject of missing links, which alone enable us to name 
objects which still exist. Dr. Coues proceeded to inquire, “What 
of so-called species the connecting links between which are still 
before our eyes ? ” In illustration of this he would cite some 
instances of connecting links which exist between certain forms. 
He then referred to the case of one of the best-known Wood- 
peckers in North America (Picus villosus)^ and discussed its 
climatal and geographical variation. He was of opinion that all 
these geogra^ical races were indistinctly separable forms, and he 
would in£cate them by trinomial names, proceeding upon the 
definite principle of geographical variation according to con- 
ditions of environment, meaning by this all the external influ- 
ences which modify the plastic organism. Moisture, the humidity 
of the atmosphere, appired to have the greatest effect, particu- 
larly in regard to colour. Latitude, with its vaiying degrees of 
heat, determined size more than any other influence. As a 
matter of fact this condition of things was found to occur, and 
the question was. How should we recognise it in our language? 
Spemfication had ceased to be of use, and the question was 
wnether the system in favour in America was sufficient or insuf- 
ficient to meet the case. On these points he would be glad to 
hear opinions; and in concluding he would read a paragraph 
from the new ^ition of the “ Key to North American Birds,’* 
giving formally the rule for the employment of trinomials as now 

^ Continued from p. >59. 


in use by American omithologUts and many other zoologists of 
the United States. This rule is as follows : — 

“No infallible rule can be laid down for determining what 
shall be held to be a species, what a con-species, sub-species, or 
variety. It is a matter of tact and experience, like the apprecia- 
tion of the value of any other group in zoology. There is, how- 
ever, a convention upon the subject, which the present workers 
in ornithology in this country (America) find available — at any 
rate, we have no better rule to go by. We treat as * specific ’ 
any form, however little different from the next, that we do not 
know or ^lieve to intergradc with that next one between 
which and the next one no intermediate equivocal s])ecimens are 
forthcoming, and none, consequently, are supposed to exist. 
This is to imply that the differentiation is accomplished, the 
links are lost, and the characters actually become * specific.’ We 
treat as varietal of each other any forms, however different in 
their extreme manifestation, which wc know to intergrade, having 
the intermediate specimens before us, or which we believe with 
any good reason do intergrade. If the links still exist, the dif- 
ferentiation is still incomplete, and the characters are not specific, 
but only varietal, in the literal sense of these terms. In the 
latter case, the oldest name is retained as the specific one, and 
to it is appended the varietal designation.” ^ 

Dr. Gunther, F. R. S. , said that during the whole of this discussion 
it appeared to him that this new movement was in fact a reaction. 
It had always appeared to him that ornithologists went too far in 
attaching to the slightest modification of colour the rank of a 
species ; and when ne looked over the list of species of a genus 
well known to him, he found there a numl^er of different forms 
distinguished for very different reasons, and could not help being 
struck by the great cliversity of value which was attached to the 
distinctive characters of these various forms. There was nothing 
to show that there was any system in distinguishing and naming 
the species of birds. He looked with favour on the method 
proposed by Dr. Coues and his compatriots. It was a system he 
nad himseli employed occasionally in his systematic’writings since 
1S66, and Dr, Coues would find that in some cases he had adopted 
it pure and simple. He (Dr. Gunther) had been disappointed in 
looking over the new edition of Dr. Coues’ “Key to North 
American Birds,” for he found there that Dr. Coues adopted 
trinomials in some cases and binomials in others. ^ He main- 
tained that logically one ought to. adopt the trinomial nomen- 
clature for all other forms, and keep ihe binomial only for that 
category in which these varieties may be contained. If Dr. 
Coues and those who were with him adopted that system, he 
for one would gladly employ it in all those cases in which the 
geographical range of certain forms is clearly ascertained. 

Dr. Sclater, F.R.S., would remind Dr. Coues that this mode 
of designating the forms of animal life was by no means a new 
one, as might be seen on reference to Schlegel’s “Revue Critique, 
published in 1844. He thought the only difficulty lay in the 
extent to which it was likely to be carried out, ^ Dr. Coues, in 
his preface to the new “ Key to the Birds of America ” had hinted 
at this difficulty. If too much stress were laid upon the value of 
trinomialism we should open the flood-gates to an avalanche of 
new names by naturalists who have not taken enough trouble to 
investigate the matter under consideration. The time had now 
come when it wouhl be advisable to a certain extent to use 
trinomials. He could not at all agree with Dr. Coues when he 
said that no such thing as species exists, for forms were known 
which had all the characters of well-marked species. It was 
only in cases where faume had been fully worked out that trino- 
mial names would come into use, and for such forms he was 
quite prepared to adopt the system. 

Mr. Blanford, F.R.S., said that he would add one word to 
the discussion, as nobody else had taken up the one or two 
points which might be advanced in opp>osition to the proposed 
system. He thought the movement an unfortunate one, for the 
reason that it would certainly have the effect of rendering 
nomenclature in general less certain than it was before. An 
equation containing three variables was much more complicated 
than one in which there were only two, and when one h^ three 
names any one of which was liable to be changed to suit personal 
views the fixture of nomenclature would be even further off than 
it is now. Then the case of ornithology was not nwly, in point 
of fact, so complicated as some other classes, as, for ins^ce, 
in the Mollusca. Trinomial nomenclature had been proposed to, 


* A more formal and elaborate preaentatiOT ,of Dr. 
found in the Zoologist for July, 1884,,?. 84 j. he*"* ^e 
addroM delivered before the National Academy oT Science! at Washington 
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but almost universally rejected by, a meeting of geologists. He 
-did not consider that the time had arrived for any innovation, and 
thought it desirable first to agree upon strict rules of zoological 
nomenclature. 

Prof. Bell agreed with Mr, Blanford that the method would 
not be universally applicable. How could it be applied for 
instance to cases where varieties were found living with one 
another, as was often the case with littoral forms with free- 
•swimming embryos ? 

Mr. F. Kirby said that it was necessary to distinguish 
-sub-specics and varieties at times, and there seemed to be only 
two courses open to us, cither to retain the binomial nomen- 
clature, and to treat sub species, so far as nomenclature was con- 
cerned, as equivalent to species, or to retain varietal names. 
Still it was difficult to lay down hard and fast rules, applicable 
to all cases ; and he feared that the system of naming varieties 
was liable to great abuse, especially in entomology, where the 
number of species is already so great. Thus we have 100,000 
species of Coleoptera on our lists ; and one of the most variable 
families is that of the Cotcinellida^ in which some entomolo- 
gists have lately begiTn to name mere colour varieties of single 
species by twenty and thirty at a time. Mr. Kir!)y thought, too, 
that, whenever a named form previously regarded as a variety 
was held by a later author to be worthy of specific rank, the 
varietal name should, wherever practicable, always be retained 
for the species, instead of a new one being imposed. He knew 
that this was not always adhered to, but in his own work he 
made it an invariable rule. I 

Lord Walsingham said that, as Dr, Coues suggested that the 
trinomial system should be used only in distinguishing grada- 
tions, he would instance two s]u*cies very common in England, 
small species of the genus Teraa ( Tcras hastiana and Teras cris- 
tana). I'hesc exhibited a very extensive sei-ies of individual 
variations, but some varieties, although perhaps reared from the 
same brood of larvae, showed marked difTerenees not distinctly 
•connected by intermediate gradations with other forms of colour- 
ing. ITc asked how the method was to l)c ai)plied to these if ' 
indeed it was intended to be nj^jdied at all to such eases. He 
himself knew several cases in North America in which variation, | 
according to latitude, is very marked. You get a form in Van- ' 
couver Island gradually merging into the form in California, and I 
in Mexico something apparently distinct if taken by itself, and 
probably only an extreme vaiictyin colour and markings, but 
you have no form for the South of California. Would it be 
projioscd to treat this Mexican form as a proper subject for the 
trinomial system or to give it only two names as at present ? The 
principle appears to be right provided it facilitates the recognition 
of the forms we are naming. He hoped there was no danger of 
drifting into the inconvenient multiplication of names too com- 
monly Known in the catalogues of professional horticulturists. 

Dr. Shar^T said that whatever names we gave to moi'phologic.al 
forms of less than specific value, whether we called them 
"Varieties, or sub-species, or moriibological forms, we could not 
define or limit them ; and if wc attempted to name them, as no 
line could be drawn, we must go on till wc gave a separate 
name to every individual that had passed through the hands of 
zoologists, lie considered Dr. Coues’ system of a third name 
unnecessary, because all the puriioscs it sought to attain could 
be accomplished without it by the old-fashioned system of 
**var. ff, var. and so on. The adoption of a system of 
names for forms lower than species he thought would lead to 
complete chaos. 

Dr. Woodward, F.R.S., said he might mention two cases 
which occurred to him in which perhaps the system would lie 
•convenient. It was considered desirable by many pala'ontolo- 
gists that the group of Ammonites should be broken up into a 
number of genera, and he thought the present plan of erecting 
specific names into generic ones was inconvenient. The student 
"Was already hampered with too many names, and we ought to 
remember that students were harder worked now than they were 
twenty-five years ago. The system of cramming he considered 
^deteriorating to the stamina of the future naturalist. Every time 
a gr^p was broken up into genera, sub-genera, species, and sub- 
specie^ the labour of the student was increased. Therefore it 
appeared to him that the use of a third term following the 
generic and specific one, as proposed, was very convenient n not 
insisted on as a matter of instruction. 

Mr. H. T. Wharton would prefer not to sec other names 

troduced unless they were absolutely necessary. But when 
•ell-marked intermediate forms had to be dealt with he ad- 


mitted the value of the trinomial system, but of course Dr. 
Coues knew that the method advocated by him was not new to 
naturalists, for trinomial names were to be found in botanical 
catalogues. He should be glad to know how it was propo^ to 
deal with such a form as Cotvus carnix, for example, which in 
the new edition of Yarrell’s ** British Birds ’’had been united 
with Corvus carom. 

Mr. H. Saunders said he would like to direct attention to a 
practical point of the question. Most of those present were 
aware that there was an unpretending annual called the Zoo- 
logical Rtcord^ which consisted now of about 800 pages, and that 
if trinomialism were adopted, it would make the volume of too 
great a size. He would also remind those present that Mr. Shaipe 
was the recorder of Aves, and he did not know how that gentle- 
man would relish the additional labour which would be thrown 
upon him if this system were generally adopted. 

Dr. 'IVaquair said : — I think I quite understand the scope and 
limits of the system so ably advocated by Dr. Coues, but I feci 
convinced that were any such system to receive the authoritative 
sanction of naturalists, these limits would not be observed by the 
ordinary crowd of name manufacturers. My own studies in 
recent zoology have been more especially of an anatomical and 
morphological character, but in the subject of fossil ichthyology 
1 have been brought face to face with the question of the defini- 
tion and naming of species. Here I conceive that the ** species” 
must include all those forms which can be indubilably shown to 
graduate into each other. For such species, the only idea of a 
species which seems to me practicable, one generic and one 
specific name are quite enough, and I would leave each author 
to deal with “ sub-spccies ’"and varieties as he pleased, but 
without permitting him to apply any authorila'ive name to such. 
So great, in many cases, is the amount of variation observed in 
fossil fishes and fish remains, and so difficult is it also to^ arrive 
at safe conclusions as to specific identity or distinction with the 
material before us, that, were the proposed system of trinomial 
nomenclature to receive the authoritative sanction of naturalists, 
I am convinced that in this department the flood-gates would 
simply be opened for a deluge of new names, from people whose 
sole function in life seems to be to invent such on the most 
trifling pretext. If the binomial system is at present often 
abused by such people for the creation of ** species ” which have 
no existence, save in their own imaginations, what might we not 
expect them to do if the adoption o? a trinomial system afforded 
them further scope for their faculties ! 

Mr, J. F.. Ilarting said if he could be satisfied that the intro- 
duction of a system of trinomial nomenclature, as proposed, 
would be of any real benefit to science, he should have no hesi- 
tation in adopting it. But, so far from any advantage resulting 
from it, he feared that a positive disadvantage would accrue from 
its adoption in a way which had not been sufficiently considered. 
The tendency to describe as new species mere individual varia- 
tions had already (with certain specialists at least) become very 
p cvalent, and had led to an expression of regret and dissatisfac- 
tion amongst those who were content to take a broader view of 
things, and who regarded such a process of refining as tending to 
perplex, while in no way advancing science. All workers in 
zoology found themselves sooner or later in one of two classes, 
which had been named, expressively, if not elegantly, ** lumpers ” 
and “splitters,” Now, if the proposed system of trinomial no- 
menclature were to be adopted, the former class would have 
either to surrender at discretion to the latter, or a wider gap than 
ever would be created between them, a result which would 
surely lead to great inconvenience ; while the latter, who had 
already gone to great lengths in what he had termed the process 
of refining, would receive fresh encouragement to go to 
still greater lengths in that direction, to the disadvantage, 
as he conceived, of those who were to come after them. 
We had been told by the advocates of the trinomial ^stem 
that it was impossible not to recognise climatic variations in any 
given species when they were found to be constant and well 
marked. In this he agreed i he only dissented from them in 
regard to the mode by which such reco^ition was to be effected. 
To say that the only mode of recognising such variations was to 
add a third name to the generic and specific names was beggixu 
the question. If any such variation as that alluded to was su^ 
ficiently well marked to distinguish it at once from the species of 
which It was said to be a variety, he would prefer to regard 
it as an allied species, and bestow on it a specific name, retaining 
a binomial nomenclature. The binomial system had l^n fonna 
to work well enough in practice, from its simplicity ; and it was 
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surdy simpler to write Turdus propinquus than Turdus mijira- 
After ally nomenclature was not science^ 
even if we had the most perfect system of nomenclature 
which could be devised, he did not see how science would be 
thereby advanced. It is true we could not get on without 
nomenclature, but the simjjler it was the better ; aud the less 
time we spent in discussing it the more we should have to devote 
to real study. 

Dr Coues, replying to previous speakers, said that the system of 
traomial nomenclature had nothing whatever to do with indi- 
vidual variations of sj^cimens from one locality. It w’as not a 
question of naming varieties or hybrids, but there was a deftnite 
prmciple to jiroceed u^xm, namely, that of geographical and 
climatal variation. He was well aware that the use of three 
names to designate objects in zoology was no iie\\ thing ; but he 
believed that the restricted application of trinomialisin to the 
particular class of easels he had discussed was virtually novel, 
and that his system would prove to be one t.f great nractical 
utilit37. He thought that the application of the i^rinciplc was a 
uuestion which, after this discussion, and after further private 
discussions, might well be left to the discretion of authors. 

The Chairman concluded the meeting by saying : — I hope 
that Dr. Elliott Coucs is satisfied with the manner with which 
his views have been received. Although there arc some uncom- 
promising binomialists present, many have pronounced themselves 
as what may l)e termed limited trinomialists, and some ap- 
pear to go as far as Dr. Coues himself. Distinctly defined 
species undoubtedly exist in great numbers, owing to extinc- 
tion of intermediate forms ; ft)r these the binomial system ofiers 
all that is needed in defining them. Hut on the other hand there 
are numbers of cases in the actual state of tiic earth, and far 
more are being constantly revealed by the discoveries of palaconto- 
logy, and nowhere so rapidly as in 1 )r. Coues’ own country, 
where the infinite gradations defy the discrimination either 
of a binomial or a trinomial system. Zoologists engaged in the 
question of nomenclature arc being gradually brought face to 
face with an enormous difficulty in consetjuence of the discovery 
of these intermediate forms, and some far more radical change 
than that now proposed will have to be considered. In con- 
clusion I must exjiress the thanks of the meeting to Dr. Coues 
for having brought his views and those of his countiymcn, of 
whom he is such a worthy representative, before us, and ^so to 
Mr. Bowdler Sharpe, to whose zeal and energy the organisation 
of the meeting is entirely due. 

A unanimous vote of thanks was given to Prof, Flower for 
presiding. 


KRAKA TO A 

A T the meeting of tlie Meteorological Sciciety of Mauri- 
tius on May 22 some interesting conimunicalions were 
made relating to the Krakaloa eruption. Among others was 
a letter from M. LeconUe regarding detonations heard 
at Diego Garcia on August 27. In his letter, which was 
written at Diego Garcia on Ajiril 24, M. Lecomte says: — “I^e 
lundi 27 aout entre 10 ct 11 hciires du matin, ]»endant le 
dejeuner, nous avons entendu dcs detonations sourdes mais 
violentes. Nous avons cru tellement a I’ajipel d’un navirc cn 
detresse que nous avons courii et que j’ai envoye plusieurs hommes 
vers le rivage cxtcricur de I’lle sur jilusieurs jioints differents, en 
observation. Le Capitaine Florentin de Y Eva Joshtta ct son 
second, M. Daniel Sauvi.gc, venaient de quitter Pointe de TEst 
pour aller mouiller a Pointe Marianne, lorsqu’ils out entendu Ics 
mSmes detonations. Ils ont aussitot envoye des hommes en 
observation ^ I’extremite des mats. Mais comme les miens ils 
n'ont rien vu. 

** Ce jour la ct les jours suivants le soleil etait comme obscurci, 
probablement par la formidable quantite cle vapeurs et de cendres 
qui ont du s’elcver dans ratmosphcrc.” 

The information obligingly furnished by M. Lecomte was 
valuable, inasmuch as, take n in conjunction with the reports 
which had been received from Rodrigues, it confirmed verbal 
information which had been previously obtained. There could 
now be no doubt that the explosions which took place at 
Krakaloa were distinctly heard both at Diego Garcia and 
Rodri^es, and there was probably no other recorded instance of 
sound Having travelled over so great a distance. The fact, also, 
t^t at Diego Garcia the sun was partially obscured on August 
27 and on several subsequent days, as well as at the Seychelles 
and Rodrigues, was an additional proof of the great quantity of 


matter which must have been ejected from Krakaloa, and of the 
rapidity with which it was conveyed from iu source. There 
could be no reasonable doubt that the presence of that matter in 
the atmosphere was the cause of at least the lurid sunsets and 
sunrises which were observed over the Indian Ocean on the last 
days of August and in the first week of September. 

The Secretary, Dr. Meldrum, slated that the Royal Society 
of Ix>ndon had appointed a Committee to collect information 
regarding the phenomena which had been observed during and 
after the volcanic eruptions that took place at Krakaloa in 
August, and requests Kad been received from that and other 
quarters for information from Mauritius. To these requests the 
Secretary had replied that he was preparing for his Excellency 
the Cioyernor a detailed account of what had l>een ol>served at 
Mauritius and several of its dependencies, but that ow'ing to the 
almost daily reception of additional details his report was not 
yet ready. All he did, therefore, was to give the general re- 
sults as far as they had been determined. 

Several remarkable phenomena had to be descril>cd. In the 
first place, there were disturbances of the sea water, or, as they 
hail been called by some, tidal disturbances, and these had been 
observed all over the Indian Ocean. 

'Ihere were also barometric disturbances, to which attention 
had first of all been called in M.Tiiritius early in September, and 
which .at the lime were ascribed to the explosions at Krakaloa. 
Some time afterwards it w.as .ascertained in England that these 
tlisturbances had cxieiulcd over the whole glo]>e and that they 
were recorded by .all self- registering barometers in both hemi- 
spheres. At Mauritius there wen* at least seven well-marked 
disiurhances of wl)ich the epochs of maximum itiiensity were as 
follows : — 

)). in. 

(1) August 27, 0.6 p.m. local time. 

(2) ,, 28, 2.20 p.m. ,, 

(3) ,, 28, 10.40 p.m. ,, 

(4) »» 30, 1.35 a.m. „ 

(5) M 3o» 9-17 a.m. „ 

(6) „ 31, 1.48 p.m. 

(7) »» 3L 8.00 p.m. ,, 

At first these disturbances were supposed in Mauritius to have 
been due to successive eruptions, but General Strachey, who 
examined a number of liarograjihs received from different parts 
of the world, had recently .adilueed evidence to show that they 
were producetl by .an air- wave proceeding outwards from Kraka- 
lon ill all directions round the earth, expanding till it was half 
round, then contracting till it readied the antipodes of ils origin, 
aiul afterwards returning, the nave thus travelling round the 
globe two or three times. Assuniiiig that view, the first disturb- 
ance at Maiiriliiis (which was ni its niaxiimim at oh. 6m. p.m. 
on the 271h) would lie caused by the passage over the Observa- 
tory of the wave travelling from east to west ; an<l the third, 
fifth, .and seventh disturbances wouhl be returns of the wave to 
Mauritius after having gone round the earth. Similarly the 
second disiurliance would be the first passage of the wave tra- 
velling from Krakaloa eastward, and the fourth and sixth would 
be its returns to Mauritius. Now, the mean interval in time 
between the returns of the wave to Mauritius, in ils passage 
from cast to west, was 24h. 38ni , and in its ])assagc from west 
to east 35h. 44m. It would thus appear that the rate of pro- 
gression had Iwen greater from east to west than from west to 
east, which may have been partly or wholly due to the great 
circle passing through Krakatoa and Mauritius tjeing within the 
tropics, where the prevailing wind was from the eastward. The 
rate of progression from east to west was very nearly 709 miles 
an h{)ur, and from west to east 697 miles. 15y taking as nearly 
as possible the times half way between the commencements and 
endings of the disturbances similar results were obtained. There 
was also an eighth (but small) disturbance between 7 and 9 a.m. 
on .Scj>temher 2, which may have been the fourth return of the 
wave from cast to west, the interval in time between that dis- 
turbance and the seventh having l>ecn nearly thirty six hours. 
The sixth disturbance was the last indication of the wave in its 
passage from west to cast. 

Another effect of the Krakatoa eruptions was the spread of 
ashes and pumice over considerable portions of the Indian 
Ocean, and a good deal of information on that point also had 
been collected in Mauritius. The first intimation of the proba- 
bility of volcanic action in the direction of the Straits of Sunda 
was contained in a letter published by Capl. Walker, of the- 
Aefepa in Mercantile Record of June 1 6, 1883. At noon oia 
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May 20 the Actaa was in 6* 50' S. and 104° a' E., and on the 
morning of that day a peculiar light green colour” was ob- 
served m the sky to the east-south-east, while ** from east to 
east-north-east there was a dark blue cloud, which reached 
from the horizon to the zenith,” '‘ About 2 p.m, it was quite 
dark. What appeared to be a rain squall rose up from the 
east, but, insteaa of rain, a kind of very fine dust commenced 
to fall, and very soon everything was covered ; ships, sails, 
rigging and men were all dust colour ; nothing could be seen 
100 yards oE The fall continued steadily all night, and 
stopped about 9 a.m. on Monday the 21st. When we saw the 
sun It looked like dull silver. At noon we were in lat. 8* 15' 
S. and long. 102** 28' £., distant from Java Heads about 170 
miles. The sky all round remained a dusty hue, and smdl 
quantities of dust again fell during the night. The sky did not 
assume a natural appearance till the 23rd.” At a meeting of 
this Society held on July 12, the Secretary called attention to 
Capt. Walker's letter, and said there was little doubt that the 
dust in question had come from Krakatoa, as, according to a 
note in Nature of June 7, a volcano in that island was in full 
eruption. From that time accounts of pumice and ashes ob- 
served in the Indian Ocean had been extracted from loc-books, 
and they showed that on several occasions vessels had passed 
through fields of pumice long before the great eruptions of 
August 26 and 27, After that month the reports became more 
frequent, and they still continued, the latest being from the 
vicinity and shores of Mauritius, where, since the middle of 
February, large quantities of pumice had been seen. It would 
appear, however, that fields of pumice had passed Mauritius 
long before February, for “a large quantity of pumice-stone and 
lava was washed up on the beach at Durban (Natal) on 
October 23.” According to the reports received, fields or lanes 
of pumice had been observed in difiTcrent parts of the Ocean 
from 105® to 48® E. and 6“ to 12'’ S. Farther south the extent 
in longitude had been apparently less. 

That the remarkable sunrises and sunsets which had been 
observed over a great part of the world after August 27 were 
due to matter ejected from Krakatoa seemed to be generally 
admitted. The few who objected to the volcanic dust theory 
had not proposed any other theory that so completely accounted 
for the facts. The presence of vapours and finely-divided dust 
at certain elevations would, as a consequence of known physical 
laws, produce all the chromatic effects that had been seen and 
described, and it was known that immense quantities of matter 
had been shot up from Krakatoa. Similar phenomena had been 
witnessed by observers between whom and the sun volcanic dust 
passed, as on the occasion of an eruption of Cotopaxi a few 
years ago. But it was not necessary to go so far back. From 
May 20 to 22 last, after an eruption of Krakatoa, Captain 
Walker, as already stated, observed that to the east-south-cast the 
sky was of a light green colour, that on the 21st the sun looked 
like dull silver, that the sky all round was of a dusty hue, and 
that it did not assume its natural appearance till the 23rd. That 
was perhaps the earliest instance of the chromatic effects of the 
Krakatoa dust and vapours. Immediately after the eruptions 
of August 27 they were more intense and on a greater scale. At 
the Seychelles on the 27th the sky, according to Mr. Estridge, 
was hazy all day. The sunset on that day was gorgeous ; the 
sky was lurid all over, and beams of red light stretched from 
over St; Anne's to nearly the horizon. At sunset on the 28ih 
the sun looked as it did through a fog on a frosty day in Eng- 
land. On the morning of the 29th the sun at 7 a.m. was more 
like a full moon than anything else. According to other letters 
from the Seychelles the sun for a whole week appeared dim. 
At Rodrigues, according to Mr. Wallis, whose report was written 
on August 31, the sky at north-west on every evening since the 
27th had a very threatening and strange appearance of a deep 
purplish red colour, which lasted till 7.15 p.m., and which, with 
the disturbances of the sea water, caused much fear and excite- 
ment. Similar phenomena were observed on the same evenings 
at Diego Garcia and St. Brandon, and for several days the sun 
looked as if partially obscured. At Mauritius the sky was over- 
cast throughout the whole of the 27th, and it was observed and 
noted at the time that there was an unusual dimness. On the 
evening of the 28th there was a gorgeous sunset, the first of a 
long series of remarkable colorations and glows, which had 
alrmy been described. Observations of these optied phenomena 
had bMn taken daily during nearly the last nine months when- 
ever the weather permitted. Knowing what had been observed 
on board of iJ^e AcUta, and that Krakatoa had been in eruption, 


these extraordinary sunsets and sunrises were attrilMted to the 
presence in the upper strata of the air of finely-divided matter, 
and probably ga^ and vapours, from Krakatoa, and subse- 
quent events confirmed that opinion. It was difficult to explain 
phenomena which had been identical under all conditions of 
weather, and in many distant places, by any purely meteoro- 
logical causes. To the meteoric dust theory it might be ob- 
jected that it was purely an hypothesis almost, if not wholly, 
unsupported by facts. No unusual number of meteors had be^ 
seen. No extraordinary glows had been observed at or near the 
times of the great meteoric showers of November i866, and 
November 1872. Moreover one would suppose that if the earth 
had for months been passing through volumes of meteoric dust 
the chromatic effects would have appeared simultaneously 
wherever the sun rose and set. But such had not been the case. 
Upon the whole there seemed to be a prepondenmee of evidence 
in favour of the volcanic dust theory. The objection that the 
quantity of matter was insufficient was not a formidable one, for 
tne effects did not depend merely upon the quantity of matter 
that had reached the higher regions, but also upon its form and 
degree of tenuity. A few pounds of matter might be spread 
over thousands of square miles. As to the objection that it WM 
difficult to conceive now even finely-divided matter could remain 
so long in suspension, it might be remarked that, independently 
of the possibility of the particles being electrified, the lower 
strata of the atmosphere might be denser than the foreim matter 
in the upper strata. The extraordinary sunsets ana sunrises 
which were observed in 1783-84, and which Arago and others 
ascribed to volcanic dust, were said to have lasted eleven months. 
Those of 1883- 84 would probably last fully as long. Within 
the last few weeks there had been at Mauritius a considerable 
increase in the intensity and duration of the glows. 


EVIDENCES OF THE EXISTENCE OF LIGHT 
A T GREA T DEPTHS IN THE SEA ^ 

evidences of the presence of light and its quality and 
^ source at great depths are of much interest. At present 
very little expenmcntal knowledge in regard to these questions 
is available. That light of some kind, and in considerable 
amount, actually exists at depths below 2000 fathoms, may be 
regarded os certain. This is shown by the presence of well- 
developed eyes in most of the fishes, all of the cephalopods, 
roost of the decapod Crustacea, and in some species of other 
groups. In many of these animals, living in 2000 to ^000 
fathoms, and even deeper than that, the eyes are relatively 
larger than in the allied shallow-water species ; in others the 
eyes differ little, if any, in size and appearance, from the eyes of 
corresponding shallow- water forms ; in certain other cases, 
especially among the lower tribes, the eyes are either rudi- 
mentary or wanting in groups of which the shallow-water repre- 
sentatives have eyes of some sort. This last condition is notable 
among the deep-water gastropods, which arc mostly blind ; but 
many of these are probably Wrrowing species ; and it may be 
that the prevalent extreme softness of the ooze of the bottom, 
and the general burrowing habits, are connected directly with 
the habits or rudimentary condition of the eyes in many species 
belonging to different classes, including Crustacea and fishes. 
Such blind species usually have highly developed tactile organs to 
compensate lor lack of vision. 

Other important facts bearing directly, not only on the 
exisfence^ but on the quality^ of the light, are those connected 
with the coloration of the deep-sea species. In general, it may 
be said that a large proportion of the deep-sea animus are highly 
coloured^ and that their colours are certainly protective. Certain 
species, belonging to different groups, have pale colours, or are 
translucent, while many agree m colour with the mud and ooze 
of the bottom ; but some, especially among the fishes, we very 
dark, or even almost black ; most of these are probably instances 
of adaptations for protection from enemies, or concealment from 
prey. But more striking instances are to be found among the 
numerous brightly-coloured species belonging to the echinoderms, 
decapod Crustacea, cephalopods, annelid, and Anthozoa. In 
all these groups, species occur which are as highljf coloured as 
their shallow-water allies, or even more so. But it is remarkable 
that in the deep-sea animals the bright colours are almo^ always 
^ades of orange and orange-red, occasionally brovmish rod, 

* From a p^per in Sekmet^ July 4, on “ Remlu of Dredging* in the Gulf 
Stream Region by the U. S rUh OemnustioD.** 
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purole, and purplish red. Clear yellow, and all shades of green 
and blue colours, are rarely, if ever, met with. These facts in- 
dicate that the deep sea is illuminated only by the sea-green 
^i^t that has passed through a vast stratum of water, and 
therefore lost all the red and orange rays by absorption. The 
tryismitted rays of light could not be reflected by the animals 
refeired to, and therefore they would be rendered invisible. 
Their bright colours can only become visible when they are 
thought up into the white sunlight. I'hese bright colours are 
therefore just as much protective as the dull and black colours of 
other species. 

The deep-sea star-flshes are nearly all orange, orange-red, or 
sculet, even down to three thousand fathoms. The larger 


species that live clinging 
branches of gorgonians and to the stems of Pcnnatulacea arc 
generally orange, scarlet, or red, like the corals to which they 
ding. Among such species are Aitrochele lymani, abundant on 
the bushy orange gorgonian coral, Acanella normam, often in 
company with several other orange ophiurans lielonging to 
Ophiacantha, &c. Asironyx loveni and other species are com- 
mon on Pcnnatulacea, and agree very perfectly in colour with 
them. These, and numerous others that might be named, are 
instances of the special adaptations of colours and habits of com- 
mensals for the benefit of one or both. Many of the large and 
very abundant Actiniie, or sea-anemones, are bright orange, red, 
scarlet, or rosy in their colours, and are often elegantly varied 
and striped, quite as brilliantly as the shallow-water forms ; and 
the same is true of the large and elegant cup-corals, Plabellum 
goodei, F, ant^ulare^ and CaryophyUta communis^ — all of which 
are strictly deep-sea species, and have bright orange and red 
animals when living. The gorgonian corals of many species, 
and the numerous sea-pens and sea-feathers (Pennatulncea), 
which are large and abundant in the deep sea, are nearly all 
bright coloured when living, and either orange or red. All these 
Anthozoa are furnished with powerful stinging organs for offence 
and defence ; so that their colours cannot well be for mere pro- 
tection against enemies, for even the most ravenous fishes seldom 
disturb them. It is probable, therefore, that their invisible colours 
may be of use by concealing them from their prey, which must 
actually come in contact with these nearly stationary animals in 
order to be caught. But there is a large species of scale-covered 
annelid {PolynoS aurantiaca^ Verr.) which lives habitually as a 
commensal on Bolocera a very large orange or red 

actinian, with unusually powerful stinging organs. Doubtless 
the worm finds, on this account, perfect protection against fishes 
and other enemies. This annelid is of the same intense orange 
colour os its actinian host. Such a colour is very unusual among 
annelids of this group, and in this case we must regard it as 
evidently protective and adaptive in a very complex manner. 

It has been urged by several writers, that the light in the deep 
sea is derived from the phosphorescence of the animals them- 
selves. It is true that many of the deep-sea Anthozoa, hydroids, 
ophiurans, and fishes are phosphorescent ; and very likely this 
property is possessed by members of other groups in which it 
nas not been observed. But, so far as known, phosphorescence 
is diiefly developed in consequence of nervous excitement or 
irritation, and is evidently chiefly of use as a means of defence 
against enemies. It is possessed by so many Anthozoa and 
a^ephs which have, at the same time, stinmng organs, that it 
would seem as if fishes had learned to insanctively avoid all 
phosphorescent animals. Consequently it has become possible 
for animals otherwise defenceless to obtain protection by ac- 
quiring this property. It is well known to fishermen that fishes 
avoid nets, and cannot be caught in them, if phosphorescent 
jelly-fishes become entangled in the meshes ; tnerefore it can 
haimy be possible that there can be an amount of phosphorescent 
light, re^larly and constantly evolved by the few deep-sea 
aniimds having this power, sufficient to cause any general illu- 
mination, or powerful enough to have influenced, over the whole 
ocean, the evolution of complex eyes, brilliant and complex 
protective colours, and complex commensal adaptations. 

It seems to me probable that more or less sunlight does actually 
penetrate to the neatest depths of the ocean in the form of a 
soft sea-green lignt, perhaps at two thousand to three thousand 
fathoms equal in intensity to our partially moonlight nights, and 
possibly at the greatest depths equal only to starlight. It must 
be remembered that in the deep sea, far from land, the water is 
far more transparent than near the coast. A. E. Vsrrill 


ARTIFICIAL LIGHTING ’ 

T N early times but a small fraction of our forefathers’ lives was 
^ spent under artificial light. They rose with the sun and lay 
down to rest shortly after sunset. During the long winter 
evenings they sat round the fire telling stories and singing songs 
of love and war ; the fire-light was sufficient for them, except 
occasionally during grand feasts and carousals, when their halls 
were lighted by pine-wood torches or blazing cressets. But, as 
a rule, after sunset they lived in semi-darkness. 

From that early penocl, as man has advanced in civilisation, 
in the thirst for knowledge derived from books, and in following 
the gentler pursuits which demtmd an indoor life, there has been 
a steady increase in that fraction of our lives which is stient 
under light other than that of the sun. But the improvement in 
the quality of the artificial light has been very slow. The ruddy 
lights and picturesque shadows so faithfully handed on to us by 
Rembrandt’s pictures show us very graphically what our poets 
have called “the dim glimmer of the taper” of those days. A 
few years before the introduction of gas, Argand, by his im- 
provements in the burners of oil lamps, enabled our fathers to 
see for the first time a comparatively white light, but as far as 
the matter we to-day propose to cfiscuss is concerned, viz. the 
effect of artificial lighting, and more particularly electric lighting, 
on our health, we need only consider the reign of artificial light 
as it commenced with the general use of gas and petroleum, for 
then and only then could it be said to affect our health. 

Prior to the introduction of the electric light we have been 
accustomed to consider every hour spent under artificial light as 
an hour during which all conditions are less favourable to per- 
fect health than they would be during daylight. Can we now 
hope to ameliorate this condition of things through the agency of 
electricity ? Before we can discuss this question 1 must point 
out to you the chief differences which exist between hours of 
work or recreation spent in daylight and under artificial light. 
In the former case we live in abundance of light. I'he sunlight 
itself exercises a subtle influence on our bodies ; that mixture of 
heating and chemical rays which when analysed form the solar 
spectnim, and combined form the pure white light ‘of daylight, 
is needed to enable all animal and vegetable organisms to 
flourish in the fullest conditions of healthful life. 

In nearly all cases when the sun is up, the functions of life are 
in the state of fullest activity, and when it sets they sink into 
comparative rejwsc. In daylight life wakes, in darkness life 
sleeps. In addition to the abundance of pure white light, the 
heat attending is only that necessary for health. I'he air re- 
mains unvitiated, except by our own breathing. On the other 
hand, when working under artificial light, wc have these condi- 
tions all altered in degree ; 

1. Wc have an insufficient light ; a scale of lighting by eas 
or by electricity which would be pronounced excessive at night- 
time is still far inferior to average daylight, 

2. All artificial lights, whether produced by combustion, as in 
the case of candles, oil, gas, and petroleum, or by the incan- 
descence of a conductor by the means of electricity, produce 
heat ; this heat, in proportion with the light afforded, is enor- 
mously in excess of the heat mven by sunlight. Electricity, as 
you will see hereafter, is far the best in this respect, but even it 
is inferior to sunlight. 

3. All these same ilhiminants, excepting electricity, contamin- 
ate the air and load it with carbonic acid, sulphur, and other 
compounds — all injurious to the health and to the general com- 
fort of the body. It will be convenient to consider the effects 
—first, on our health generally ; second, on our eyesight in par- 
ticular. I have already called your attention to the fact that that 
proportion of coloured rays wnich, when combined, form white 
sunlight, is that best suited to healthy life. It is necessary too to 
that sufficient and proper stimulus to the organic changes which 
go on in our bodies, and which we call a state of good health. 
The various artifici^ lights differ very widely from sunlight in 
this respect, that they are all more or less deficient in the rays 
at the violet end of the spectrum, commonly called the actinic 
rays, and which most prohably exercise a very powerful effect 
on the system. It is the want of a due portion of these violet 
rays which makes all artificial light so yellow. Even the light 
of the electric arc, which is richer in these rays than any other, 
is still on the yellow side of sunlight. The incandescent electric 
light is next best in this respect ; next in order come gas, petro- 
leum, and the various oil lamps. No doubt some of you will 

* Lecture delivered at the Health Exhibition by Mr. R. E, B. Crompton 
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•challenge my statement that the electric arc is yellow. It has 
always oeen called a cold blue light. It is not so ; it is only by 
comparison with the yellower light of gas or with the incan* 
descent lamps that if appears blue; when compared with the 
aunlight reflected from a white cloud it will be seen to be dis-. 
tincUy yellow in tinge ; but still lx)th classes of electric light arc 
far superior to all others in nearest approaching the white light 
of daylight, and thus satisfying the actinic action which our 
b^es demand. 

Turning now to the comparative heating and air-vitiaiing pro- 
perties of artifleial lights which we shall find it convenient to 
take together, I have here a table (Table A) prepared by Dr. 

Table A. — Shmving the Oxys^en consumed, the Carhonk Acid 
froductd^ and the Air vitiated ^ by the Combustion of certain 
Bodies burnt so as to give the Bight of 12 Standard Sptrm 
Candles i each Candle ^rning at the rate 0/120 grains per 
hour 


Burnt 10 give I r r...., I 

liaht of la Cubic feet i (*ubic feet ^ Cubic feet 

candles, equal to of o.vyge;i I of air ; , ’ • ‘j j 1 of air 

120 j»riunH per consumed j consumed 


Heat pro- 
duced in 
lbs. of 
water 
raise* 1 
10' P. 


Cannel Oas .... 

3*30 

16*50 

2*01 

21 7 5° 

195*0 

Common Ga.s.. 

5*45 

>7 *5 

3*21 

34«‘2S 

278*6 

Sperm Oil 

4*75 

237s 

3*33 

35675 

2335 

Benzole 

4 *46 

22*30 

3'S4 

376 '30 

232*6 

Paraffin 

6*81 

34 'OS 

4-50 

484-05 1 

361-9 

Camphine 

6*65 

33*25 

4*77 

510*25 

325*1 

Sperm Can<lles 
Wax. 

7*57 

37*85 

5*77 

614*85 

35**7 

8-41 

42*05 

5*90 

632*25 

383*1 

Stearic 

8*82 

44*10 

6*25 

669 10 

374*7 

Tallow 

I 2'00 

Go *00 

8*73 

933*00 , 

505*4 

Electric Eight. 



none 

none 

13*8 


Meymolt Tidy, which .show.-slhc oxygen consumed, the carbonic 
acid produced, the air viliiUcd, and the heat produced by the 
combustion of certain bodies burned so as to give the light of 
twelve standard candles, to wliich Mr. R. Hammond h.as added 
the heal produced by a i2-eandJc incandescent electric lamp. 
From these figures you will see that the air of a room lighted 
by gas is heated twenty times as much as if it were lighted to 
an ctpial extent by incandescent electric lamps. When arc 
lamps are used, the comparison is still more in favour of elec- 
tricity. You will be surprised to .see from the table that our old 
friend the tallow candle, and even the wax candle, is far worse 
than gas in the proportion of air vitiated and heat produced, and 
you will be disposed to disbelieve it ; but the fact is, that so long 
os candles were used light was so cxi)cnsive lliat we were obliged 
to be content with little of it ; in fact we lived in a slate of 
semi-darkness, and in this way we evaded the trouble. It is 
only since the general introduction of gas an<l petroleum that we 
have found what an evil it is. 

It is not unusual, in fad it is almost invariable, for us to find 
the upper stratum of air of the rooms in which we live heated to 
120® after the gas has been lighted for a few hours. Wc 
have grown accustomed to this state of things, and are not 
surprised that wlicn we take the library ladder to get a book 
from the upper shelf wc find our head and .shoulders plunged 
into a temperature like that of a furnace, producing giddiness and 
general malaise. If you look again at the table you will see 
that each gas burner that we use consumes more oxygen and 
gives off more carl)onic acid, and otherwise unfits more air for 
breathing, than one human bein^g, and it is this excessive heating 
Md air vitiation combined which are the main causes of (he 
injury to the health from working long hours in artificial light. 
I could go on for a long time giving instance.s of the fearful state 
of the atmosphere of our large pulmc buildings as well as of our 
private homes after the has been lighted for a few hours, but 
this paper is not intended as an onslaught on gas ; moreover 
these ills are so well known to nearly all of you tl^t I ne^ not 
bring them more prominent^ before you. I will only take one 
instance, viz. that of the Birmingham Town Hall, which has 
been lighted alternately by gas and electricity. 

During the jprand Birmingham Musical Festival, which was 
held in that hall two years ago, some careful experiments were 


made to show how the orchestra and audience in the hall were 
affected by the two kinds of lighting. The gas lighting was in 
the form of several hu^e Mndants suspended down the centre of 
the hall. The electric lighting was in the form of clusters of 
lights placed on large brackets projecting from the side walls 
with two central pendants placed between the gas pendants. 
The candle-power given by the electric light was about 50 
per cent, in excess of tliat given by the gas light ; the 
degree of illumination by electricity was consequently very 
brilliant. 

It was found that when the gas was used the temp)erature near 
the ceiling rose from 60® to 100® after three hours’ lighting. The 
heating effect of the gas was, therefore, the same as if 4230 per- 
sons had been added to the full audience and orchestra of 3100. 
Similarly the vitiation of the air l)y carbonic acid was equal to 
that given off by the breathing of 3600 additional persons added 
to the above audience of 3100. But on evenings when the 
electric light was used the temperature only rose i^® during a 
seven hours’ trial, and the air, of course, was only vitiated by 
the breathing of the audience. I'he further experiment was 
tried of giving to every mc^mher composing the large orchestra 
a printed paper of questions asking how the new mode of 
lighting affected him or her personally, and I have here 265 
replies to tho.se miestions. They are very interesting. I wifi 
read a very few of them out to you. From this you will learn 
that without cxccjjtion the comfort and general well-being of this 
large orchestra was incrca.scd enormously by the use of the new 
illuminaiit, yet it i^ reasonable to siip]x>sc that the comfort of the 
aiulicncc was increased in an equal degree. Now we all of us 
know that the limes when we suffer most from the effect of arti- 
ficial light is in crowded j daces of public amusement, which are 
at the same time brilliantly lighted. Many of us arc unable to 
go to the theatre or to attend evening performances of any kind, 
as the intense headache which invariably attends through staying 
a single hour in such places entirely prevents them. This head- 
ache wc commonly say is in.separal)lc from the heat and glare of 
the gas. Now this phrase is not strictly correct. It is no doubt 
due to the heat of the gas and its air-vitiating properties, but 
when wc use the word glare I believe we refer to the effect the 
g.'isliglit has upon our heads, and which effect is not due to 
excess of light. On the contrary, I believe if a far greater 
amount of light be given iiy the electric light without the heating 
.and air vitiation being jirc^cnt such lieadachc is never produced, 
although some of the more tender-headed amongst us will at 
first complain of the glare because they are habituated to a.sso- 
ciate plenty of light with great heat, great air vitiation, and 
other evils. 

Indeed, so long have we been accustomed to closely asso- 
ciate brilliant artificial light with headache and glare, that we 
who arc introducing electric light are most cautious not to give 
(lie full (|uantity of light; which we could affonl to give, and 
which would afford the greatc.st rest to the eye and greatest 
bodily comfort. I now come to the effect that light has upon 
the temperament. If we try the experiment in an a.ssemblage 
of pet>ptc of gently decreasing the lighting of the room, it will 
be found th.al the spirits of every one will l>e depressed just as 
the light is depressed, and, vice versdf their spirits will be raisetl 
just .as the light is raised. I have many times, when conducting 
experiments of electric lighting on a large scale, noticed this 
fact, and I have been led to the conclusion that during hours oj 
waking a'ety pirson is benefited by increase of light up to the tX’ 
tent of full sunlight, providing that this high <legrcc of lighting 
is not attended by heat and by air vitiation ; and I must add 
that the source of light must not be from one or two brilliant 
points only, but it must be well regulated and not such as to 
cause dark, deep shadows. 

This leads me on to the subject of the effects on the eyes^ht 
of the electric light as compared with other lights. lieaShy 
eyesight demands a plentiful supply of light. It is the greatest 
mistake (0 suppose that a state of semvdarkness is good for our 
eyes, unless they are defective, or recovering from the effects of 
past injury or disease. Whoever saw a painter, engraver, 
printer, watchmaker, or indeed any one the quality of whose 
work depends on the excellence of his eyesi^t, who did not 
d^ire a flood of pure white light thrown on to his work. I 
think I have the authority of oculists when I say that i9-20ths 
of the diseases of the eyes arise from working the eyesight long 
hours with insuflicient light. Again, another great cause of 
injury to eyesight is the unsteadiness of most artificial lights. 
S^h improvement has been made in the light of gas during the 
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last few years by the introduction of argand burners, and globes 
for the Imt gas burners having much larger lower openings, so 
that the dancing and flickering batswing burner of five years ago 
is not so common in a good nouse. Even the steadiest of the 
modem ms burners is extremely unsteady as compared with the 
li^t of the incandescent electric lamp. Those of you who have 
been to the Savoy Theatre will have notice*! the eftccts of the 
lights behind the scenes on the scenery itself. The li^hl is so 
absolutely steady that it is comparable to sunlight. Hitherto I 
have said nothing as to the comparative excellence of the two 
forms of electric light, viz- the electric arc and the incandescent 
lamp. Both have their proper places. The arc light, which is 
the whitest in colour and most economical to produce, is not so 
steady as the incandescent lamp. It is therefore unsuitable for 
indoor use or for reading by, or for such occupations as require 
the maximum of steadiness. But it is well suited for the lighting 
of large buildings and public places. 1 am unaw'arc if any 
experiments have been made as to the effects of brilliant arc 
lighting on the eyesight of men who have to work night shifts, 
Eis although the opinion of the workmen who have to work under 
it is unanimous in its favour, yet that opinion is more liase*! on 
their personal comfort, due to their being able to carry on their 
work with facility almost equal to that given by daylight. 'Fhe 
large sorting rooms at the General Post Office at Glasgow have 
l)een for a long time lighted by the arc light, and with a most 
beneficial result to the health and eyesight of the letter-sorters 
and telegraph clerks. The former occupation is one which tries 
the eyesight very severely. The ]nil)lic generally ilocs not know 
how the habit of writing the addresses on cnvelopos with pale 
ink and Idotting it off rapidly licfore it lias time to tlarken tries 
the eyesight of the Post Office letter-sorters. So long as 
gas is used, a powerful burner has to be brought very close 
to the head of the sorter, and under sucli conditions the 
eyesight fails at an early aj^e. At Glasgow Post Office I am 
able to boast that hy the introduction of the electric light I 
enabled many of the more aged sorters who were commencing 
to use sjiectacles to do without them — and even I put back the 
clock of lime in enabling several who had used tliem for some 
years to disclaim them. I am aware that it has lieen alleged by 
the opponents of the electric light, whether interested or other- 
wise, that in many cases the intensity of the light has injured 
eyesight. I do not think any such cases can be substan- 
tiated. Many of us who arc in the habit of experimenting with 
powerful arc lamps have had our eyelids temporarily affected by 
incautious exposure at too short a distance. Again, over and 
over I meet with the complaint that if I stare at an arc lamp for 
a long time it will make my eyes ache ; the obvious retort being, 
Why should you stare at the light ? If you do the same with the 
sun, you will he equally inconvenienced. Before sucli an 
audience as this, which is of course familiar with the beautiful 
electric lighting in the Health Exhibition itself, it is useless for 
me to enlarge on the many conditions of the electric light as it 
indirectly affects health. I may only name the many addi- 
tional pleasures of the eye we get from its use. Our flowers in 
our rooms do not fade away, and are seen in their true colours. 
Our pictures or all coloured objects are seen to better advantage. 
I may mention one thing which would not generally occur to 
you, that in London certainly an electric-lighted house can be 
cleaned properly in winter. You may smile at this, but I assure 
you that the advantage of being able to turn a flood of light into 
your drawing-rooms and dining-rooms at six o’clock on a 
winter’s morning, so that the whole of the cleaning can be 
finished as thoroughly as if done by daylight, before the family 
comes down to breakfast, is one that must be experienced before 
it can be thoroughly appreciated. Again, the advantage to the 
health of our children is simply inestimable. No night-lights, 
matches left about, or gas turned down low are required. A child 
six years old can be truste^l to press a button and so turn the light 
off or on ; the lamps being high and out of reach are not easily 
broken or over-turned, and the air of the children’s nursery, 
even if the light be kept burning the night through, remains pure 
throughout. Another indirect advantage due to the absence of 
heat is that it is comparatively easy to thoroughly ventilate and 
cool during the hot weather a room lighted by the electric light. 
Tlie heat of gas placed high in the room causes such intense 
draughts when the windows are open that the discomforts and 
dangers of the draughts are almost worse than the discomfiture 
from the heat and vitiated air, whereas in an electric-lighted 
room there is no difficulty in opening wide all the windows, the 
draughts produced being so gentle as to be hardly felt. 
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London 

Physical Society, June aS.^Prof, Guthrie, President, in 
the chair. — New Member, Mr. W, H. Hensley.— Lord Ray 
leigh made a communication on the practical use of the silver 
voltameter for the measurement of an electric current. On a 
former meeting of the Society the method was explained bj^ the 
author, but on the present occasion the apparatus was exhibited. 
The author considers this the l>est method of determining the 
strength of current in absolute measure. One ampere deposits 
4 grammes of silver in an hour ; therefore a quarter to half an 
hour is sufficient to give i or 2 grammes, qu.antities which can 
be measured with accuracy. Any current from i f 10 to 4 or 5 
amperes can be measured successfully in this way. With very 
weak currents there is a difficulty in weighing the deposits ; 
with very dense currents the deposit is apt to be irregular. The 
author deprecates the use of acetate of silver, pure nitrate or 

E ure chlorate of silver giving the best results. The cathode of 
is apparatus is a jilatinum bowl, the anode a silver sheet 
wrapped with clean filter paper sealed over it to keep any loose 
silver from dropiiing on tne cathode. I’he anode is immersed 
in the solution of silver salt ; and at the end of several hours (if 
great .accuracy is required) a measurement of the weight of silver 
depositetl is made by weighing the howl cathode in a chemical 
baiiince. J)r. Fleming inqiiiivfl whether i‘ was not better to 
weigh the loss of weight siiflered hy the anode, as is sometimes 
dime. Lt)r(l Rayleigh had not found this plan so g*)od, the 
anode being apt to disintegrate and lose weight, not by true 
electrolytic action. Vrof. Guthrie remarked that with small 
electrodes peroxide of silver is formed, and that the inferiority 
of acetate of silver might be due to formation of subacetate. — 
Loril Rayleigli then made a communication on a colour-mixing 
apparatus founded on refraction. 'I’his a])]>aratiis had been de- 
scribed at a former meeting of the British Association, and con- 
sists of a double-refracting prism, a lens, dispersing prism, and 
screen, by which an overlapping of spectra can be obtained, and 
thus a mixture of colours. In comparing different eyesights 
with it Lord Rayleigli finds that the maj«)rily of persons are 
more sensitive to red tlian he himself, In answer to Mr. W. 
Baily he had not observed any difference between the two eyes 
of the same person, except what iniglit be due to fatigue and 
freshness, j)r, GiUlirie incjuired if the author h.id discovered 
any racial characteristics of ct»l<>iir-blin(Iness. J.ord Rayleigh 
had not observeil any so fai. Dr, Guthrie slated that, though 
colour-blind to red, he believed he was more than usually sensi- 
tive to blue. Dr. Sitme and Mr. .Stanley referred to known 
cases of blinilness t«) green, as well as red. Dr. Lo«lge asked if 
jiersons abnormally sensitive to reil coubl see further down the 
spectrum. Lord Rayleigh believed they could see the spectrum 
brighter near its limits at all events. Mr. Glazebrook briefly de- 
scribed a modification of Lord Rayleigh’s aiiparatiis by which the 
distance on the sjicetriim which anyone can see could be measured. 
— Mr. C. V. Boys read a pnper on a phenomenon of electro- 
magnetic induction. Between the poles of an electro- magnet 
a small disk of co])per is hung by a bifilar suspension. If the 
magnetic field is uniform, and the disk at an angle to the lines of 
force, then on making the magnet it is jerked jiarallel with the 
lines of force. If it is a changing field, and the disk perpen- 
dicular to the lines of force, it is repelled on making the mcignet 
and attracteil on breaking by the nearest p<de. I'his pheno- 
menon, which was observed by Faraday, was shown by Mr. 
Boys to be useful for determing the intensity of a magnetic field 
by measuring the throw of the disk on magnetising and demag- 
netising. It might also be emidoyed to measure the resistance 
of bodies in the form of plates, from their diameter, moment of 
inertia, and observed throw. Any structural difference of resist- 
ance in different directions in the body might lie determined by 
its means. Mr. Boys illustrated his remarks with curves of 
results obtained by experiment. Lord Rayleigh considered that 
the effect of self-induction on the results was not likely to be 
serious. — Mr. J. Hopps read a paper on the alteration of elec- 
trical resistance in metal wires produced by coiling and uncoiling. 
His experiments were made with an inclined plane, the angle of 
which could be varied, and a car, carrying btibbins, which was 
drawn up or let down the plane the wires experimented on. 
It appeared that coiling and uncoiling tends to produce hard- 
ness in a wire. Coiling produces an increase of resistance, and 
uncoiling a decrease in the resistance of a wire.— Mr. IL T. 
Glazebrook, M.A., F.R.S., read a paper on the determination 
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in absolute measure of the electrical capacity of a condenser, 
and on a method of finding by electrical observations the period 
of a tuning* fork. Thcpa| 5 er described experiments conducted 
according to a method given in ** Maxwell,” vol. ii. §776, 
for measuring the capacity of a condenser. Mr. 
Thomson showed {PhilosophiceU Transact ons^ 1883, part iii.) 
that Maxwell’s formula is only approximate, and gave the 
correct formula, which was used in the author’s experiments. 
In these tuning-forks were used of frequencies approximately 
16, 32, 64, and 128 to a second, the frequencies being deter- 
mined by careful comparison with the clock by l-.ord Rayleigh’s 
method, and the corresponding values found for the capacity 
were *3336 m.f., '3340 m.f., *3335 m.f., *3337 m.f. The mean 
is '3337 *n.f., and the experiments do not snow any variation in 
the capacity, as the time of changing varies from 1/16 to 1/128 
of a second. The condenser was furnished by Messrs. Latimer 
Clark, Muirhead, and Co. The method also gives a ready and 
accurate means of determining the pitch of a tuning-fork, for if 
the capacity of the condenser used is known the frequency («) 
can >)e determined. The author has used the method successfully 
for this jjurpose. Lord Rayleigh objected to mercury contacts in 
such exjSenments ; .and Dr. Stone said he had found iron and 
mercury contacts good. — Prof. Herbert Macleod exhibited a sun- 
shine recorder made by placing a water lens in front of a camera 
box anfl lens. Sensitised paper is placed in the bottom of the 
box so that the focused ray strikes on it, and as the sun moves 
traces a curved line or band on the paper. .Several of these 
records were shown to the meeting. 

Royal Microscopical Society, June ii.— -Rev. W. H. 
Dallingcr, F.R.S., President, in the chair.— Prof. Zengcr’s 
method of constructing endomersion objectives by using a 
mixture of ethereal and fatty oils for correcting chromatic aber- 
ration was explained and an objective exhibited. — Dr. Wallich 
exhibited a new condenser which he had devised. — Mr. J. 
Mayall, jun., exhibited and described his method of applying 
amplifiers to a microscope, by which a considerable range of 
magnifying power and working distance was obtained. — Mr, C. | 
Heck exhibited and described a new f<irm of microscope lam]) for 
use in various pathological and physiological investigations. — 
Notes were read on human spermatozoa with two tails (Mr. 
Hnzlcwood), on the jiotato-blight insect (Mr. Brennan), and on 
a Spirochatc of unusual fonn (Mr. Cheshire). — Dr. Anthony 
re.ad a paper on drawing prisms, on whicli a long and inter- 
esting discussion took place.— Mr. Dowdeswcll read a paper on 
some appearances in the blood of vertebrate animals with 
reference to the occurrence of b.acteria therein j Mr. Oxley, on 
Protospengia pedicellata^ a new compound infusorian ; and Mr. 
C. D. Ahrens on some new jiolansing prisms which he h.ad 
devised. 

Paris 

Academy of Sciences, July 7. — M. Rolland, President, in 
the chair. — Remarks in connection with a note of M. Berthot on 
the mutual attraction and repulsion of the molecules of bodies, 
by M. de Saint- Venant. — Note on the absorption of chlorine by 
carbon, and on its combination with hydrogen, by MM. Berthe- 
lotand Guntz. — Remarks on the projected inland sea in North 
Africa, by M. de Lesseps. The author, who supports the 
scheme, replies to the objections raised by M. Cosson, and 
denies that its execution would involve the ruin of the Belad-al- 
Jerid and Sdf districts. — On the cholera epidemic, by M. E. 
Cosson. While admitting that the present epidemic in the 
south of France is of the Asiatic type, the author points out that 
it is of a much less virulent character than previous visitations. 
The germs of the malady seem to lose their intensity and power 
of transmission in proportion to the distance of the places 
whence they have been imported. They may thus be compared 
to the attenuated vims artificially cultivated by M. Pasteur. 
The efficacy of military cordons and measures of isolation 
and disinfection is insisted upon, and illustrated by refer- 
ence to the results obtained by these precautions during 
the prevalence of cholera in Algeria in the year 1867. — On 
the so-called algebraic monothetic equations, in which all ^e 
coefficients are functions of a single matrix m, by Prof. Sylvester. 
—Memoir on the chemical composition and alimentary value of 
the various constituents of wheat, by M. Aimi. Contrary to the 
generally received opinion, the author concludes, from experi- 
ments made on himUlf, that whole meal or household bread, 
containing all the ingredients of the grain, is less wholesome and 
more indigestible than pure white bread i^e of the flour alone. 
— ^New researches on the structure of the brain and on the func- 


tions of the white fibres of the cerebral substance, by M. J. Leys, 
— On the developments bearing on the distance of two points, 
and on some properties of the spherical functions, by M. O. 
Callandreau. — ^Note on the holomoiphous functions of any genus 
(mathematical andysis), by M. E. Cesaro.— On the determina- 
tion of longitudes in the region of the Caucasus, letter addressed 
to M. Faye by General Stebnitski. — Note on the electric con- 
ductivity of highly diluted aqueous solutions of oiganic substances, 
such as ethylic alcohol, glycerine, phenol, glucose, urea, acetone, 
albumen, ordinary ether, and ethylic aldehyde, by M. E. Bouty. 
Researches on anhydrous phosphoric acid, by MM. P. Haute- 
feuille and A. Perrey.— On some new bo^tnngstates, by M. D. 
Klein. — On the dishydrating action of salts, by M. D. 
Tommasi. According to the researches of M. Grimaux, edts 
would appear to favour the coagulation of colloidal substances 
by acting as dishydratants. But the author shows that in some 
cases certain salts produce the opposite result. — On perseite, a 
saccharine substance extracted from the berry of Luurus persta^ 
and analogous to mannite, by MM. A. Muntz and V. Marcano. 
— On the bibromide of metaxylcnc, metaxylenic glycol, and 
other derivatives of metaxylene, by M. A. Colson. — Polari- 
metric researches on the regenerated cellulose of pyroxylenes 
and on the cellulose subjected to the action of sulphuric acid, by 
M. A. Levallois.— Experiments on the artificial fabrication of 
farmyard manure, by M. P. P. Dch^rain. — Contribution to the 
comparative anatomy of the races of mankind : dissection of a 
Bosjesman, by M. L. Testut. These studies, made on a subject 
from twelve to fourteen years old, have revealed a muscular 
system in a more or less rudimentary state, which exists in a 
normal condition in various anthropoid and other apes, and in 
some instances even in mammals of other orders. In his re- 
marks on the ])aper M. de Quatrefages points out that it supplies 
no fresh argument in favour of man’s descent from a simian 
jirototypc. — On the submaxillary of Oligotoma saundersii^ 
(Edipoda cinerascens^ Gryllus domesticus^ and some other mem- 
bers of the locust family, by M. J. Chatin. — Researches on the 
ti*anspiration of vegetables under the tropics, by M. V. Mar- 
cano. — On a new genus of fossil grain {^Gnetopsis ediptiea^ G. 
trigona^ and G. hixa^ona) from the Upper Carboniferous 
Measures, by MM. H. Renault and R. Zeiller. 
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THE CONSTRUCTION OF ORDNANCE 

A Treatise on the Application of Wire to the Construc- 
tion of Ordnance. By James Ackman Longridge, 
M,I.C.E. (London ; Spon, 1884.) 

A BOUT thirty years ago, during the raging of the 
Crimean war, special attention began to be directed 
towards the improvement of our artillery. The old Board 
of Ordnance was abolished. The manufacturing depart- 
ments at Woolwich were put under the control of a newly 
created Minister of War. That able and high-minded 
officer, Colonel F. M. Eardley-Wilmot, R.A., was ap- 
pointed Superintendent of the Gun Factories, July 1855, 
He commenced his work in a thoroughly sensible and 
practical manner, and pursued his inquiries for suitable 
materials for guns both at home and abroad. He was 
ready to adopt anything, new or old, provided it was of 
the right sort. Sir H. Bessemer has remarked ; “ My 
early progress was known to only a few scientific men, 
among whom was Colonel Eardley-Wilmot, R.A.,who took 
great interest in the invention.’^ But in the summer of 
1859 it was decided to adopt the Armstrong breech-loading 
system, and in November 1859 Colonel Eardley-Wilmot 
was requested to resign his post at the Gun Factories, to 
make room for Mr. (now Sir W.) Armstrong. 

The 1 2-pounder Armstrong breech- loading field-guns 
appear to have given satisfaction, and the authorities at 
once proceeded to manufacture iio-pounders on the 
same system without exercising due caution, as explained 
by General Peel in his letters to the Times about Sep- 
tember 1868. For, he says, the following sums were 
voted for the purchase and manufacture of warlike and 
miscellaneous stores : — 

In i860'-6i ;^2,830,625 ; and 

In 1861-62 ;^3»oo6,049 

a great portion of which for the iio-poundcr Arm- 
strong guns, which had been adopted into the service 
without any sufficient trial of them.” Among other 
things, the vent-pieces failed, no matter of what material ] 
they were constructed. All the while the nation had to | 
abide strictly by the terms of its bargain — it had adopted 
the gun, and it must take the consequences. We have 
never heard that any variation in the principle of the in- 
vention was tried with a view to relieve the gun of the 
excessive pressure at the breech. It was said that there 
was a contraction of the bore just before the seat of the 
shot, so that there could be little doubt that the whole 
of the quick-burning powder then in use would be con- 
verted into gas before the projectile moved forward any 
appreciable distance. Something must therefore yield, 
and that was generally the vent-piece. Before abandon- 
ing the system it would not have cost much to take some 
disabled gMn and remove the chief part of the obstruction 
to the initial motion of the shot. But the i lo-pounders 
had failed, and there was end of the system — according 
to the decision of its own friends. But it will be seen 
that at least one system employing lead-coated projectiles 
of about 300 lbs. in weight was made to succeed. 

The authorities then turned their attention to muzzle- 
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loaders, with which they were more successful. Although 
they now used studded shot, they were careful to avoid 
all needless obstruction to the initial motion of the shot 
by the use of an increasing twist in the rifling. Also the 
high initial tension of the powder gas would in this case 
find some relief from windage. 

About the year 1869 the Prussian Government insti- 
tuted a comparative trial between the English 9-inch 
muzzle-loading gun and the 9i-inch breech-loading gun 
of Krupp. Different opinions have been expressed re- 
specting the fairness with which this competition was 
conducted. But this much must be said in favour of the 
decision arrived at, that the Prussians seem to have 
abided by it, and that they have not come to England to 
purchase muzzle-loaders constructed on the iron coil sys- 
tem. The striking fact was that Krupp could construct 
breech-loading guns to fire 200 to 300 lb. lead-coated pro- 
jectiles from a 9|-inch breech-loading gun with safety, 
whereas the Woolwich breech-loading guns failed with 
similar shot of no lbs. with a bore of about 7 inches. 

Since that time brecch-loading has ceased to be looked 
upon as an impossibility. We even learn incidentally 
that we have ships armed with guns constructed on that 
system. 

About 1865 the Committee on Explosives was ap- 
pointed, who continued their labours throughout many 
years. We are not aware that details of their observa- 
tions, made with the chronoscope and crusher gauges, 
were ever published in extenso. So long as this remains 
the case, the conclusions of the Committee can never be 
completely accepted. But so many contradictory ob- 
servations have been published that we are compelled 
cither to doubt the results given by the crusher gauge or 
to suppose that the forces developed by fired gunpowder 
are liable to great variation, even where the initial velocity 
of the shot is the same. Observations with the chrono- 
scope wc put aside as of no value in obtaining an accurate 
measure of the forces, which vary rapidly, and, acting 
upon a body at rest, generate a high velocity in a space of 
10 or 20 feet. Observations of that kind are only valu- 
able when the force affecting the motion changes by slow 
degrees. 

Throughout all these changes the Woolwich system has 
been in the main the Armstrong system of coils of 
wrought iron for both breech- and muzzle-loading guns, 
while the recommendations of steel by Krupp and Whit- 
worth have been set aside partly on the score of expense. 
But now there are indications that the Woolwich system 
of coiling is not considered to be quite satisfactory. 

Mr. Longridge says Since 1862 millions upon 
millions have been spent, and we are now told that we are 
on the eve of a new epoch of expenditure, that the great 
array of weapons which we have provided are no longer 
up to the mark, and millions upon millions must again be 
disbursed before the nation is properly armed” (p. 2). 

This seems therefore to be a favourable opportunity for 
the official consideration of Mr. Longridge's system of 
applying wire to the construction of heavy ordnance. No 
other system allows of the tension being so nicely and so 
readily adjusted. Mr. Longridge appears to have been 
the first to advocate this system of constructing guns, for 
so early as i860 he presented a paper on the subject to 
the Institution of Civil Engineers. When he first applied 
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to the Gk>vemment, the objection to his proposals was 
their extreme novelty, but later on he was told that there 
was no novelty in the principle of his designs ! 

Mr. Longridge states the problem to be solve! in the 
following satisfactory terms ; — 

Suppose a coil of wire situated near to the inner tube 
of the gun. It is laid on under a certain tension, but its 
state is altered by each successive coil which comes over 
it, and when the gun is completed it is no longer in 
tension but in compression. 

" There is in a finished gun a certain distance from the 
centre of the bore at which the wire is in a neutral state ; 
it is neither in tension nor in compression. All the wires 
proceeding outwards from this point are in a state of 
tension varying, according to a definite law, according to 
the distance from the centre of the gun. All those pro- 
ceeding inwards are in a state of compression, as is also 
the inner tube on which they are coiled. 

“ In a gun thus constructed the aggregate of all the 
tensions is exactly equal to that of the compressions 
whilst the gun is at rest, but when the strain of the explo- 
sion is brought into action the state of each wire is 
altered, all the compressions are reduced and eventually 
changed to tensions, and all the tensions increased ; and, 
in a gun properly constructed, if the pressure inside were 
increased to the bursting point, every wire would be 
strained to its maximum tensile force, and would give way 
at the same time'* (p. 15). 

Afterwards Mr. Longridge gives elaborate calculations 
of the tension proper for each coil of wire. 

The system of ** chambering’’ large guns is now in use 
at Woolwich, Elswick, and Kssen, but it appears most 
objectionable. We quite agree with Mr. Longridge, that 
** chambering is a poor and inefficient expedient for 
lengthening a gun at the cost of its durability.” He 
found ^ 4 hat in the case of the 38-ton 12-inch gun the 
result of chambering out to 14 inches was to reduce the 
length of the charge from 27 to 20 inches . . . and that 
this would cipferis paribus increase the velocity of the shot 
about 7 or 8 feet per second ” (p. 17). In such a case the 
mere chambering would give an increased longitudinal 
strain of nearly 820 tons in the chamber, allowing a pres- 
sure of 20 tons per square inch to the powder gas, while 
the tendency to burst the coil would be increased in the 
proportion 6:7, or nearly 17 percent. The Committee 
on Explosives profess to have discovered a so-called 
“ wave action ” which may or may not exist in guns fired 
under the same conditions. And it is claimed for 
“chambering” that it (Ogives a higher initial velocity, 
and (2) prevents the abnormal very high local pressures 
induced by long cartridges. In the case mentioned by 
Mr. . Longridge 7 inches was the gain in the space through 
which the powder gas propelled the shot. But the charge 
being in a more compact form, only 20 inches long, would 
probably explode more rapidly than it would in the bore 
27 inches long, and consequently the powder gas pro- 
pelling the shot at corresponding points in the bore would 
be greater with the chambering, and consequently in that 
case the initial velocity of the shot might be expected to 
be greater, especially with the increment of 7 inches in 
the useful length of the bore. But it is difficult to imagine 
in what way chambering could reduce the stress upon the 
gun. We have found by calculation what would be the 


lengths of the following guns, in order to allow the same 
internal volume ; — 


71 -Ion Krupp gun, chambered 
ff ,, unchambered.. 

8o-ton Woolwich, chambered 
M it unchambered .. 
loo'ton Armstrong, chambered 
If M unchambered 


ft. in. 

32 10 long. 

33 II 
26 9 
28 I 


32 8 

33 10 


From this it appears that the saving in total length of 
gun due to chambering is not great. 

The process seems to have been this. After much 
trouble guns were manufactured which with a uniform 
bore and slow-burning powder stood tolerably well. In 
order to obtain an increased initial velocity the gun was 
chambered and therefore weakened. Sir W. Armstrong 
says that the calculated strength of his loo-ton chambered 
gun, which failed, was “ far in excess of what a normal 
pressure would demand.” And then he goes on to state, 
March 1880, that “ Nothing, in fact, wants investigation 
so much as this powder question ” {^Proceedings of the 
R.A, Institution, Woolwich, vol. xi. p. 197). If chamber- 
ing is to be profitably used it appears that it will be 
necessary to adopt steel and abandon coiling — ^both wire 
and wrought iron. 

As a uniform bore gives the strongest form of gun, it 
appears to be very desirable to obtain a slow-burning 
powder less bulky than that now in use. But if that be 
not possible, we would either slightly lengthen the gun or 
use a powder a very little more energetic than that now 
in use, and just sufficient to compensate for a want of 
chambering. 

Mr. Longridge quotes the following remark of Messrs. 
Noble and Abel on air-spacing:— “ In cases where there 
is a considerable air-space between the charge and the 
projectile, it has been found that the energy developed in 
the projectile is materially higher than that due to’ the 
expansion of the powder gases through the space traversed 
by the projectile, and the cause of this appears to us 
clear, 

“ When the charge is ignited at one end of the bore, 
and the ignited products have to travel a considerable 
distance before striking the projectile, these ignited pro- 
ducts possess considerable energy, and a portion of this 
energy will be communicated to the projectile by direct 
impact” (p. 110). 

Well may Mr. Longridge exclaim ; “ With all respect 
to these gentlemen, we are quite unable to accept this 
explanation.” The explanation we have to offer is that 
when a moderate air-space is left there will be a delay in 
the initial motion of the shot, and consequently the ex- 
plosion of the charge for every position of the shot will 
have proceeded further than if there had been no air- 
space, and consequently the pressure of the powder gas 
will on the whole be increased. But, on the other hand, 
there will be a slight loss of velocity, since the powder 
gas acts on the projectile through a slightly reduced 
length of bore corresponding to the air-space. 

We have never made experiments on the pressure and 
action of fired gunpowder. But we hold that with 
“ chambering ” and “ air-spacing,” using the same powder, 
the gun must be distressed, if by these means any sensil^ 
addition of initial velocity of the shot is obtained. 

Mr. Longridge appears with reason to recomm«id the 
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adoption of a uniform twist of rifling, now slow-burning 
powder is used. The increasing twist of rifling was very 
probably effective in saving the gun when quickly-explod- 
ing powder was employed. But the importance of an 
increasing twist of rifling decreases as the action of the 
powder gas is rendered more nearly uniform. If the 
pressure driving the projectile throughout could be made 
perfectly uniform, then a uniform twist would exert a com 
stant force to produce rotation. 

Mr. Longridge says : — So long ago as 17th March, 
i860, the then Secretary of State for War, in his speech 
on the Army Estimates, said that * these experiments 
proved that they had been wrong in using powder of so 
quick a detonating nature for artillery practice, and espe- ' 
cially for rifled cannon, which required a weaker and 
slower powder than in the other cases” (p. 113). And 
twenty-four years later, March 20, 1884, the Secretary to 
theAdmiralty said : “ The old breech-loader had been found 
to be of no more use than a muzzle-loader, and the Govern- 
ment had adopted a gun twice as long as the old form 
of breech-loader.” It is not very clear what all this means, 
but it is plain that vast sums of money will be required to 
provide long guns. Twenty years ago it might have been 
determined what effect every additional foot in length of 
a gun had in imparting increased initial velocity and 
increased steadiness to projectiles ; but something more 
than the “ rule of thumb ” w'ould be required to acconi' 
plish this. 

England has of late come to acknowledge the value of 
technical training, and has showm a readiness to take a 
lesson from Continental nations. Is it not natural to 
suppose that some training of this kind might be found 
useful in settling the proportions of our guns, and in other 
matters of the same kind.^ 

We think that Mr. Longridge has made out his case? 
and that his system deserves a fair trial in comparison 
with other promising systems. It has already been 
deemed worthy of a partial trial at Elswick, in France, 
and America. Experimental guns on different promising 
systems might in the first case be constructed of small 
calibre, and adapted to fire the service projectiles. If 
these proved satisfactory, then proceed to construct larger 
guns, and finally let that system survive which was found 
best fitted for its purpose. F. B. 


OUR BOOK SHELF 

A History of British Birds, By the late Wiiliam Yarrell, 
V.P.L.S., F.Z.S. Fourth Edition. Revised to the end 
of the second volume by Alfred Newton, M.A., F.R.S., 
continued by Howard Saunders, F.L.S., F.Z.S. Parts 
XXI.-XXIV., January to July, 1884. (London; Van 
Voorst.) 

Although, as we have said in a former notice of this 
work, it was a great pity that Prof. Newton could not be 
induced to complete his revised edition of Yarreirs well- 
known “ History of British Birds,”— a subject in which he 
is before all other living naturalists at home, there can be 
no doubt that the task has fallen into good hands. Mr. 
Howard Saunders has not only completed a volume in 
about the same space of time that the former editor took 
to issue a sinj^le number, but has performed his work in 
a etylf» to w%ich, we think, little exception will be taken. 
The ahn of Yarrell's ^ History of Bntish Birds,” we sup- 
pose, is to be sufficiently popular to be imderstood by il 
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well-educated people, and at the same time to be tho- 
roughly correct in scientific matters, so far as they are 
involv^. As to Mr. Saunders’ numerous remarks upon 
points of synonymy and distribution being entirely 
from error, we should be very sorry to guarantee any- 
thing of the sort. But as w^e turn over the pages of his 
recent numbers, very few exceptional statements seem to 
present themselves, and most of these relate to what arc 
to a certain extent matters of opinion. 

Having finished his Umicolts in Part XXL, Mr, 
Howard Saunders naturally proceeds to the Gaviae, a part 
of his subject w^ith w'hich tie is, as w^e all know', very 
familiar. An author w'ho has worked out the Laridse of 
the whole w'orld in a thoroughly conscientious manner, 
and made this group his special study, is above all others 
qualified to prepare a special account of the “ British ** 
species. Of these Mr. Saunders recognises thirty as ad- 
missible into the list, though it is more than probable that 
this already large number will be still increased by the 
arrival in future years of stray individuals belonging to 
other species of this essentially w'andering tribe of birds. 

Congratulating our author on the accomplishment of 
the first volume of his portion of this excellent work, we 
may venture to express a hope that he will bring the long- 
delayed fourth edition of “ Yarrcll’s Birds ” to a speedy 
and satisfactory conclusion. 

Bulletin of the United States National Museum, No. 

19. “ Nomcnclator Zoologicus.” By Samuel H, 

Scudder. 8vo. (Washington, 1882-1884.) 

Mr. Scuddkr’r Nomenclator Zoologicus,” which has 
been issued as No. 19 of the Bulletins of the United 
States National Museum, is not of a generally attractive 
nature, but will be of great use to working zoologists. It 
consists of two parts ; the first of these, or “ Supplemental 
List,” contains the names of genera in zoology established 
previous to 1 884, which are either not recorded or erro- 
neously given ill the previously issued Nomenclators of 
Agassiz and Marschall. To each generic name is added a 
reference to the work in which it is to be found. The 
second portion of Mr. Scudder’s volume, or “ Univei sal 
Index,” contains .an alphabetical index of all the names 
included in the “ Supplemental List,” together with those 
given in the Nomenclators of Agassiz and Marschall, and 
in the Indices of the Zoological Records. This second, 
most important part, contains about 80,000 entries, and, 
if correctly drawn up, as we have no reason to doubt is 
the case, \\'ill enable a naturalist who has recourse to it to 
determine at a glance whether any particular name has 
been already employed in zoology or not. All working 
naturalists will at once acknowledge the value of such an 
index as this, and will join us in thanking Mr. Scudder for 
having produced it. Could Mr. Scudder’s index be mag- 
nified into a “ Lexicon Zoologicum,” giving the references 
to all the 80,000 terms in a single volume, a still more meri- 
torious and useful work would be the result. Until this 
shall have been accomplished, it will still be necessary for a 
naturalist to refer to half a dozen or more different works 
in order to ascertain where any particular generic term 
has been employed in zoology. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for ofinions esepressod 
by his correspondents. Neither can he undertake to return, 
or to correspond with the writers of, rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests eorrespondmts to keep their letters 
ets short as possible. The pressure on his spice is so great 
that a is impossible otherwise to insure the ajpearanee even 
of communications coniamiseg interesting and novel ftets^} 

Krakatdb 

I FORWARD a letter recently received a formw jpupil, 1 ^. 

Stanley li, Rcndall, which pvtn %o graphic a descnption of the 
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•ef of pumice which resulted from the eruption of Krakatoa, that 
jrou may peiiiaps not be indisposed to print it in Nature. 

University of Edinburgh, July 17 Wm. Turner 

71, Rue de Genh^t AU^les-Bains, June 2 /^ 1884 

Dear Professor Turner, — have been so occupied since 
meeting you in Edinburgh that it has been impossible to send 
sooner notes of my trip to Java. The first intimation that I had 
of an3rthing unusual having occurred was on our way out to 
Australia. Making our way north again after having done our 
“easting” in about 45*' S., we were all much struck by the 
splendidly vivid sunsets, and by the distinct interval of time 
between the actual disappearance of the sun below the horizon 
and the appearance 0/ the^ deep red or crimson glow. This 
phenomenon was more striking as we sailed north. On reaching 
Queensland we heard of the volcanic eruption in the Sunda 
Straits and received the explanation of the so-called “Krakatoa 
Sunsets.” I left Newcastle, ^N.S.W., for Batavia in a steamer 
about November lo, 1883, via Cape Leeuwin, sailing up the west 
coast of Australia. We first came across distinct evidences of 
the eruption about 200 miles before we entered the Straits of 
Sunda, in small isolated pieces of pumice-stone, which became 
much more numerous ana finally look the form of yellow patches 
constituted by morsels of pumice varying in size from a pea or 
even smaller up to a cocoa-nut, rarely larger. As we neared 
Krakatoa itself, these patches were certainly more numerous and 
larger in size, but still the actual amount of debris was small, 
much smaller than I had expected to find after the account I had 
heard from persons who had previously traversed the Straits. 
The yellow patches were few and far between, and composed 
chiefly of a coarse dust with here and there larger lumps amongst 
it. Krakatoa, formerly the most fertile of dl the lovely isles 
which one passes, rose like a vast cinder, still smoking. Not a 
blade of grass or a leaf was to be seen, just a grayish seared-looking 
mass. A large portion of the island had disapioeared, and I was 
told that over the sunken part 300-fathom soundings had been 
taken. Between the island and Batavia wc passed a few more 
floating patches of pumice os above described. After about eight 
days at Batavia we steamed down the coast to different ports, 
Cheribon, Tegal, and Samarang, being on the whole al)out three 
weeks away from the time we left Batavia to our return there, 
which took place, so far as I can remember, on January 1. On 
nearing Batavia again we passed through large patches of pumice- 
stone, patches of several acres in extent, some of the lumps 
forming them being of large size, roughly speaking about as big 
as a cwt, sack of coals, and all sizes below that down to 
coarse dust. We anchored for the night just outside the port in 
clear water. Early in the morning one of the officers called me 
to look at an immense floe of pumice-stone that was bearing 
down upon the ship, and very soon we were entirely surrounded, 
and formed the centre of about, 1 should think, a square mile. 
Though covering a large surface, there was evidently no great 
depth of matter. One could pick it up by throwing a bucket or 
heavy pail into the mass, and a small steam launch easily made 
her way through it to our side. Wc left Batavia early in the 
morning, and passed through two or three such collections, aXi 
making their way in the same direction by the action of a current, 
as there was no wind, the sea being perfectly calm. When 
about thirty miles from Batavia, we met coming towards us 
an immense field, similar, except for its greater extent, to those 
already described. I could not tell you b^ any means exactly 
how large a surface it covered, but at one time could only just 
make out the edge we had entered it at with the naked e^e, and 
could not see its termination in the opposite direction with the 
ship’s glass, so that it was at least several miles in extent. Also 
the depth of the pumice-stone bed was very great, oflfering con- 
siderable resistance to the ship’s progress, os shown by its dimi- 
nished med. An iron fire-bar thrown over the side rested on 
the surface of the mass, instead of sinking. Large trunks of 
trees were not floating in the water, but resting on the surface of 
the iramice. The passage of our vessel left a wake of only a few 
feet, which speedily closed in again, so that to see it at all I had 
to lean over the stem and look under it as it were. It seemed 
exactly as if we were steaming through dry land, the ship acting 
as a plough, turning up on each side of her a large mound of 
pumtoe, especially noticeable on looking over the bows. Our 
passage thmugh this made no great noise— just a soft sort of 
cru^mg sound. The effect was very striking and queer. I only 
regret £at 1 did not time our passage through this, the largest 
mass we met. We passed through one more but smaller field in 
the Straits of Sunda, and after that do not remember again 


meeting with any even small patches of pumice-stone. I thought it 
carious meeting such immense quantities of the debris in the 
same place where, a month or five weeks earlier, only a few 
scanty, isolated patches existed. It was not due to a new erup- 
tion, so must be accounted for by the currents massing together 
a large number of scattered patches ; or perhaps a certain 
amount had first sunk, and then, later on, had risen to the sur- 
face. I hope these short notes may be what you want ; if I can 
give you any more information, 1 shall be ddighted to do so. 

With kindest regards. 

Believe me yours sincerely, 

Stanley M. Rendall 


The Laws of Volume and Specific Heat 

The former, known as the “law of Avogadro,” implies that 
any given volume at the same temperature and pressure must 
contain the same number of molecules. It includes the law of 
Chasles, viz. equal expansibility for equal increments of heat ; 
and the law of Boyle or Marriotte, that the volume of any gas 
must vary inversely as the pressure. 

The other is that of Dulong and Pettit ; and as the former 
necessitated equal volumes, so this latter implies constant heats 
for parallel conditions. But, finding that few elements approxi- 
mated this law, it was an early device to double, treble, or 
quadruple the old atomic weights to secure a supposed uni- 
formity ; and thus the law found this expression, viz, that the 
specific heat of any solid element would prove to be a measure 
of its atomic quantity. 

This, put in plausible fashion, will be the stock instruction of 
the superficial l^oks for some time to come ; but in the higher 
circles of chemical life it is being admitted more and more that 
a great change has come over the spirit of this dream. Depar- 
tures from the normal 6*4 are no longer attributed to errors of 
observation, and that constant is replaced by a range of 5*5 to 
6*9 ; while, to keep within this, M. Weber has proved that the 
doubled carbon equivalent must be tested at a range of tempera- 
ture exceeding 1000^ C. He has found that within the limits of 
- 50® and 600® its heat value increases sevenfold ! Well indeed 
may he say, “The idea that temperature can be overlooked 
must no longer be entertained ; ” also, “ That the specific heats 
arc not generally expressed by constant numbers ; the physical 
condition of the elements influence their specific heats as much 
as their chemical nature.” 

These be great admissions from one of the highest authority, 
but they arc as nothing compared with the new demands of 
physical chemistry. Mr. J. T. Sprague, an able and deter- 
mined new chemist, has been the first in England to challenge 
attention to the recent researches of M. Berthelot, L, Troost, 
and others of the very highest chemical authority. 

In a recent paper he admits that the new results “strike at 
the root of the most favourite chemical doctrines of the day, 
doctrines which are the foundation of the modern atomic weight 
and molecular theory, and consequently of the doctrines of 
atomicity, and the complicated molecular theories which have 
been bas^ upon the supposed atomicity and specific bonds of 
different atoms.” 

The laws of Avogadro and Dulong and Pettit are offshoots of 
one principle, and one really implies the other, .^tnie, it would 
follow that the atomic heat must be the same for all substances, or, 
if otherwise, the same quantity of heat would not produce equal 
expansions ; also that the specific heats must be equal at all tem- 
peratures, or equal quantities of heat would act difierently at 
different temperatures, or else it must vary equally for all gases, 
or they would expand unequally for equal quantities of heat. 

Now it is a misfortune for these laws that none of these condi- 
tions subsist over wide areas. As a consequence of the two laws, 
an air thermometer should measure all temperatures by equal 
rates of expansion, and a given expansion should corresTOna to 
a fixed quantity of heat ; such a thermometer should also read 
equally if filled with any other perfect gas. 

In other words, these laws can only be true if the relation 
between the weight and volume of different gases be constant, 
and if the heat absorbed in producing a given change of volume 
is equal at all temperatures; that is, if the specific heat is 
constant. 

These conditions are practically fulfilled by air, O, N, and H, 
between o® and 200® C., so that the scale of temperature deriwed 
from the change of volume is the same as the scale derived ftmn 
quantities of heat ; but between 200* and 4500^ there is a gradual 
growth of changed conditions which proves fetal to both laws. 
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and there is apparently an absorption of eneipr which does not 
appear either in the form of expansion or ot^sensible heat as 
temperature. At this high stage the specihc heat of some of the 
simple gases has increa^ threefold, while some gases have a 
greater rate of expansion than others. 

The same thing occurs with other simple gases, but at a much : 
lower temperature, as, even within 0° and 200®, where dissocia- j 
tion cannot be entertained, chlorine and other halogens differ , 
considerably from N or H, and at 1600“, if an air thermometer | 
indicated 1600® for a given expansion, a chlorine one would j 
rej^ster by expansion 2400® for an equal temperature, though I 
with a much greater absorption of heat by the chlorine. j 

Thw difference is dependent on the fact that at 1600® the com- 
parative density of chlorine has diminished one-third ; or, in 
other words, that its volume, as compared with H, instead of 
being 1, has become i*5 ; or, to put it in another way, that 
under these conditions, the specific heat of Cl is threefold that 
of H. 

Quite apart from these extreme cases the specihe heat is never 
a constant value ; it takes more heat to raise a given weight of 
substance 1® at one temperature than another. 

The specific heat increases with temperature, but differently 


for different substances ; — 

o" to 100“ o* to 3oti* 

Iron = *1098 ... ‘1218 

Platinum = *0335 ... '0343 

Mercury = *0330 ... *0350 


The differences here are both distinct and small, but 11 c 
(glucinium) increases twofold within a moderate range, and we 
have seen that lietween - 50® and 600® carbon increases^ its 
specific heat sevenfold, or, as Mr. Sprague expresses it j “The 
heat relation of each substance is described by a particular curve ; 
and the small differences observed in some cases arc not errors, 
but actual differences of the several curves, and where there Is 
approach to identity it is accidental, due to the temperature of 
oDservation being within a limit at which the curves are near 
their commencement, and have barely begun to separate.” 

However tempting or fashionable it may be to ni.sh into hypo- 
thetic fxptauatious of half-digested truths, yet I have taken some 
pains to keep within facts^ which arc in some respects incipient 
and but little understood. 

If the causal differences in the production of light and sound 
had been fairly or patiently entertained, the “ luminiferous ether ” 
would never have been invented, which now crosses our path, as 
an “opaque fact, stopping the progress of further knowledge.*’ 

If a little more humility and j)aticnce had been evinced in 
respect of the expanding facts connected with gaseous volumes 
and specific heals, the oul equivalents would never have been 
doubled, trebled, or quadrupled, to mar the symmetry of a 
beautiful science. 

I quite agree with M. Troost, who, in repudiating the hasty 
references to dissociation, &c., observes: “'I'lie only conse- 
quences which necessarUy flow from the experiments at high 
temperatures, or at low jircssures, arc that the coefficient of 
expansion is variable with the temperature, or that the coefficient 
of compressibility varies with the pressure. ” Also with the final 
conclusion of M. Berthelot : “The only law absolutely and 
universally applicable to the elements is the invariability of the 
relations of weight according to which they combine. This 
notion, and that of the energy brought into play in their reactions, 
are the sole and only firm foundations of chemical science. 

Samuel E. Phillips 

A Camivoroui Plant 

With reference to Prof, Moseley’s letter in your issue of May 
22 (p. Si) on “A Carnivorous Plant preying on Vertehrata,” 
I may mention that in 1881, when surveying at the Paracel 
Islands in the South China Sea, I saw a somewhat similar oc- 
currence. The tide was low on the reef on which I was strolling 
and admiring the lovely forms of coral existence. As I neared 
a pool cut off by the tide from the sea, 1 noticed amongst other 
suWarine verdure a very ordinary-looking flesh-coloured weed 
about one foot high and of similar girth. My appearance 
alarmed numbers of tiny fish, which darted to the cover of 
ovexhanging ledges, but I noticed about half a dozen apparently 
seeking cover in the weed. Bending down closer, 1 saw that they 
were lying helpless about the fronds, with very little life left in 
them. Putting my hand down to pick up one of the half-dead 
fish, I found my fingers sucked by the weed, the fronds of which 


closed slightly on them. The fish were not caught by the bead 
esftecially, but held anywhere round the body. The death 
seemed to be slow and lingering, and where the fish had been 
held its skin was macerated. These captives may have lieen 
caught some time, and were in different stages of exhaustion. I 
regret being unable to name the plant, or tM young fish. They 
were from an inch to an inch and a half long. The plant had a 
dirty and rather slimy look about it. Alfred Carpenter 
H.M.S. Myrmidon^ Suakim, Red Sea, June 24 

Phosphorescence of the Jelly-Fish 

The conclusions arrived at by Mr. Vcrrill (Nature, July 17, 

f >, 281) cannot fail to he of interest to all who have ever specu- 
ated on the significance of the luminosity displayed by so many 
Afalephit^ Afedusity and other marine organisms. When in the 
tropics, in 1875, very similar ideas occurred to me, and in an 
address on the phenomena of cyclical propagation delivered to 
I the Essex Field Club on January 28, 1882, I ventured to put 
forward the following views, which, as the address is still in 
I manuscript, I will beg permission to quote: — “It was in the 
I Hay of Bengal, when on the Eclipse Expedition of 187$, that I 
I first saw shoals of Medtistv in their full splendour. Speculating 
I on the meaning of the vivid colours and brilliant phosphor- 
I cscence of these creatures, I came to the conclusion that both 
’ these characters might be protective danger-signals of the same 
nature and fulfilling the same function as the bright colours of 
distasteful caterpillars according to Wallace’s well-known theory, 
or the phosphorescence of the Lampyndtr acc rding to Thomas 
Belt (‘Naturalist in Nicaragua,’ p. 320). The ‘urticating’ 
powers of the jelly-fish would certainly make them unpleasant, 
if not absolutely dangerous, to predatory fish, and their bri^^ht 
ctdours and luminosity at night may thus he true warning 
charactei's. ” R. Meldola 

London, July 21 

Fireball 

Recorded personal observations, such as that of Miss Annie 
E, Cocking (Nature, p. 269) last week, must needs be so rare 
that every detail of them— especially where the description is 
clear and simple — is of weight and value. Wliat striiccs my 
own mind as of much interest in this one is that, as the strange and 
fateful visitant sank towards the carpet, “ at this instant a peal of 
thunder crashed over the house— \'i was the very loudest the 
writer had ever heard.” 'I'liis would seem to show that, what- 
ever the nature of the insulator which envclo]ics these floating 
Leyden jars, their connection is maintained unbroken with the 
cloud of origin until the moment of disch.arge ; and that, what- 
ever causes the “ crash,” a peal of thunder takes effect rather in 
the cloud than at the point of contact. 'I'his agrees also with 
the descent of a fireball in the sea at Margate, mentioned in 
to-day’s papers, where the crash of thunder occurred while the 
l)all was yet in sight. But it is still another question whether 
these floating globes, which only discharge themselves on rontcut^ 
do not in some important respect differ in their nature from the 
commoner “fireball” discharged with the directness, if not all 
the speed, of a lightning flash out of a thundercloud. It is a 
question towards the solution of which only observations such 
as that for which we are indebted to Miss Cocking can mate- 
rially help us. Henry Cecil 

Bregner, Bournemouth, July 21 

Animal Intelligence 

The following instance of animal intelligence m^ interest 
some of your readers. While walking through the lorest here 
the other day, I found a young Jay upon the'ground scarcely able 
to fly. As I stooped down to examine it I was somewhat 
startled by a swoop made at my head by the old birds, their wings 
actually touching my hat. Determined not to be driven away, 
I remained by the young bird, whereupon a succession of like 
swoops were made at my head; these I easily succeeded in 
parrying with my stick, although the old birds frequently came 
in different directions. After about a couple of minutes the old 
birds seem to have come to the conclusion that nothing could be 
achieved in this fashion, and one of them, flying to some little 
distance, kept calling to the younger one, who half hopped, half 
flew after her. I of course followed ; and now occurred what 
seems to me a striking instance of animal sagacity. The pixies 
here are covered with lichen and a long, hairy kind of moss, 
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which easily crumbles into dust. The cock bird perched him- 
tdf on the tree over my head, and began pecking with wonder- 
ihl rapidity at this lichen and moss, so that, the moment I 
looked up, a shower of fine dust fell on my face. As I fol- 
lowed the young bird, the old one followed me, got on a branch 
as close to my head as he could, and sent a shower of dust down 
upon me. I can scarcely doubt that the dust, like the previous 
swoops, was intended rather to blind me than to distract my 
attention. Have iastanccs of like sagacity— i.r. the apparent 
knowledge of the organ of vision and the means of injuring it — 
been noticed in jays liefore ? Karl Pearson 

Saig, Schwarzwald, July 14 

Munro and Jamieson’s Electrical Pocket-Book 

As Mr. A. Gray’s criticism of our “Pocket-Book ” is chiefly 
confined to literal errors practically unavoidable in a work of 
the kind, we take the opportunity of slating that we have lately 
been correcting these for the second edition, which, we are 
happy to say, has already been called for. 

J. Munko and a. Jamieson 


I OBSERVE that in my article in the last number of Nature 
the third sentence of the third paragraph of p. 263, beginning 
“ In the particular case, &c.,” should have the words “ corrected 
for the heat of combination of coj^per oxide and sulphuric acid ” 
inserted after the word “this.” A. Gray 

Glasgow, July 2i 


THE GREEL V EXPEDITION 

S uccess has at last attended the efforts to rescue the 
expedition to Lady Franklin Bay under Lieut. 
Greely ; but, alas, out of the twenty-five men who started 
three years ago nineteen have perished. The party had 
left their station. Fort Conger, in August last, but did not 
succeed in getting further south than Cape Sabine, in 
Ellesmere Land, at the entrance to Smith Sound, about 
150 miles from Lady Franklin Bay, and some 300 or 400 
miles from Upernivik, the nearest Ilanish station. It is 
easy now to say that it would have been much better for 
the expedition to have stayed on in their comparatively 
comfortable quarters at Discovery Bay ; the chances are 
that they would all have survived, and probably all have 
been rescued this summer by the relief party in the Dear 
and the Thetis, 

We may remind our readers that the Greely expedition 
was sent out by the Government of the United States as 
one of the series of International Arctic expeditions, the 
main purpose of which was to take regular observations, 
accoraing to a preconcerted plan, on the meteorological 
and other physical conditions of the Polar area. As the 
Greely expedition had to go much further north than any 
of the others, it started a year earlier in order to be sure 
to reach its post in time and be able to begin observations 
not later than August 1882. It was thoroughly eejuipped, 
both with scientific apparatus and with the material for a 
comfortable life under unusually trying conditions. The 
provisions supplied could have easily been made to last 
until the present summer, and we know from letters from 
Lieut. Greely, written shortly after his arrival, that the 
region around Lady Franklin Bay, Si'* 44' N. lat, abounded 
in musk oxen. In the summer of 1882 strenuous efforts 
were made to reach the station, but with no success. Last 
year two vessels were sent out, but the state of the ice 
was such that one was completely crushed and the other 
was glad to escape southwards almost as soon as it had 
entered the threshold of the intricate channel that led to 
Fort Conger. 

The expedition which has been so fortunate as to rescue 
the six survivors consisted of the United States ships Bear 
and Thetis and Her Majesty’s ship Alert, which was pre- 
sented to the United States Government for the purpose. 
The condition in which the few survivors were found is 
almost too harrowing to record ; how very nearly too late 
the rescue party were is impressively shown by the fact 


that Lieut. Greely, surrounded by his prostrate com- 
panions, was reading the service for the dying. The 
red syenite rock forming Cape Sabine,” Sir George Nares 
tells us, and the islands in the neighbourhood of Payer 
Harbour is sterile and barren to the last decree. During 
the three days we were detained there, although parties 
from the ships explored the whole of the immediate 
neighbourhood, veiy little animal life was seen.” The 
end of the ca]:>e or peninsula is cut into by a bay in which 
are several islands — Brevoort, Payer, Stalknecht, &c. 
Here Sir George Nares in 1875 left 250 rations, which do 
not seem to have been discovered by the Greely party ; 
and of the 50,000 lbs. of food buried for them by the 
rescuing parties Lieut. Greely succeeded in finding only 
250 lbs. 

For full details as to the work accomplished by the un- 
fortunate exjiedition during its almost three years’ stay in 
so high a latitude we must await the publication of the 
records. Happily all the records have been saved, and 
thus the gain to science is likely to be of unusual value. 
What are the hardships to be met with, and the aspects 
of nature to be witnessed in this remote latitude, we know 
something of already from the records of our own expe- 
dition ten years ago under Sir George Nares. But the 
present expedition, profiting by the experience of its pre- 
decessors, and working on a carefully prearranged plan, 
is likely enough to tell us much that we never dreamt of. 
While the main work of the party was to make regular 
observations in physical science, it is evident that they 
have taken advantage of their exceptional position to 
push back the limits of our ignorance of Arctic geography. 
The lowest temperature experienced is stated to have been 
61° below zero F. We all remember the exciting narra- 
tive of the painful scramble of Commander Markham 
and his brave men over the “ palaeocrystic ice ” in order 
to make the attempt at least to reach the Pole. After 
about sixty miles they had to return baffled, glad to 
escape with their lives. Markham and Parr and their 
men had, however, the satisfaction of having attained 
the highest latitude ever reached — 83^ 20’ 26". Lieut. 
Lockw'ood, however, succeeded in getting some four or 
five miles (83“ 24') beyond Markham’s farthest, and 19° to 
the east of the English route. 

Lieut. Lockwood, unhappily among the dead, seems to 
have been one of the most active and enterprising 
members of the expedition. He followed Lady Franklin 
Bay in its continuation, Archer Fjord, ninety miles 
beyond Beatrix Bay, Nares’s furthest. Quite to the other 
side of Grinnell Land, which he found to be an island, 
separated by Archer Fjord from the land to the south, 
now named Arthur Land. This was confirmed by the 
view obtained from Mount Arthur, 5000 feet high, w^est of 
the Conger Mountains, which may possibly be the range 
named after the United States by Sir George Nares. 
This Grinnell Land seems in many ways to be an inter- 
esting region ; there are evidently several peaks or 
mountain ranges reaching a height of 5000 feet. A con- 
siderable area both on the north and south shores is 
covered by an ice-cap 1 50 feet thick, while, so far as we 
can judge from the report, there is a belt of comparatively 
open country in the interior some sixty miles wide. 
Even so late as March last, when the members of the 
expedition were dying one by one on Cape Sabine, ex- 
ploration was not neglected. From Mount Carey to the 
north-w'cst of the cape Sergeant Long obtained an ex- 
tensive observation in the direction of Hayes Sound, 
which showed him that the Sound extends twenty miles 
further to the west than is shown on Sir George Nares’s 
chart. 

On his journey northwards Lieut Lockwood succeeded 
1 in reaching 7® further east than Lieut. Beaumont’s 
furthest in 1875. From a height of 2000 feet he saw 
no land to the north or north-west of Greenland, but 
au|^to the north-east, in lat 83® 35', and long. 38' 82V 
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he saw a cape which he named Robert Lincoln. These 
observations are interesting. They seem to show that to 
the north of the American coast the sea is comparatively 
landless ; while to the north-east the archipelago which 
borders the north coast of Greenland probably extends 
for a long distance, perhaps to meet the north-west ex- 
tension of Franz-Josef Land. Lieut. Greely himself 
passed the summer of 1882 in the interior of Grinncll 
Land, in the east of which his station was located. Here 
he discovered a lake, sixty miles by ten, which he named 
after General Hazen, the Chief of the Signal Service of 
the United States. 

From all this it is evident that, besides carrying out 
their strictly scientific work, the geographical explora- 
tions of the Greely expedition have been very extensive. 
From Fort Conger they extended east and west over 
some 40® of longitude and northward over 3® of latitude. 
They have enabled us to give more precision on our maps 
to the north coast of Greenland, and to extend it to the 
east and north-east. Grinnell Land they have found is 
an island largeljr covered by a thick ice-cap with a great 
lake in the interior, and separated by a narrow channel 
or fjord from the newly-named Arthur Land to the south. 
The “ palajocrj^stic ice” of the Nares expedition is a 
myth, and it is evident that the ice of any part of the 
Arctic area is for no two successive seasons the same. It 
must necessarily be continually on the move, piled up in 
some parts to “ paKneocrystic ” dimensions, while in other 
parts the sea may be comparatively open. One point 
seems to us conclusively settled. It is evident from what 
we know of the present expedition, and of the attempts 
to rescue it, added to the experience of previous expedi- 
tions, that there is no way to the Pole by the Smith 
Sound route for either ships or sledges. What Lieut. 
Lockwood saw from his vantage-ground to the north-east- 
wards seems to us to show that the route by Franz-Josef 
Land is more hopeful than ever, and that, if another 
attempt is made to reach the Pole, the choice of a 
starting-point will probably lie between that land and the 
New Siberian Islands. 


L’ABBlt MOIGNO 

■pRANgOIS NAPOLEON MARIE MOIGNO, ma- 
^ thematician, physicist, linguist, and ecclesiastic, was 
bom at Gu^me^nd (Morbihan) on April 20, 1804 ; as he 
died on Sunday, the 1 3th instant, he is worthy of a place 
among the English mathematicians whose names figure 
in Prof. Sylvester’s British Association Address (Exeter, 
i86p). He was descended from a good old Breton family. 
Moigno first studied at the ColRge de Pontivy, then pro- 
ceeded to the Jesuit seminary of St. Anne d’Auray. In 
1822 he went to another house of the fathers at Mont- 
rouge, where he passed his novitiate. In addition to 
theology he studied with great enthusiasm both the 
physical and mathematical sciences ; in these he made 
rapid progress, and in 1828 arrived at a new mode of 
getting the equation to the tangent plane to a surface. 
Leaving Paris in 1830 on account of the Revolution, he 
spent some time in Switzerland, and here turned his won- 
derful powers of memory to the acquisition of some eight 
new language^ at the same time perfecting his knowledge 
of Latin and Greek. In 1836 the Jesuits appointed him 
to the Mathematical Chair in their house in the rue des 
Postes, Paris. Here he published the first volume of his 
great work, “ Le9ons de Calcul differentiel et integral,” 
following the methods used by, and utilising published and 
unpubli^ed papers of, Cauchy. As his Su|^rior was op- 
posed to his scientific work, Moigno broke with the order, 
and gave himself up to his favourite pursuits. Having in 
1845 become scientific editor of LEpogue^ he was sent 
account of that journal on a visit to England, Ger- 
many, Belgium, and Holland, and furnished to its 


columns his observations on these countries. About 
1850 he filled a similar post on the staffs of La 
Presse and Lc Pays, In 1852 he became editor-in-chief 
of Cosmos, a weekly scientific review. His connection 
with this journal closed in 1862, and in 1863 he founded a 
new journal called Les Mondts, 

From the above hasty sketch it will be seen how active 
Moigno was as a journalist. In 1864 he was made a 
Chevalier of the Legion of Honour, Moigno wrote a 
num^r of works bearing on the relation of science and 
religion. Of his other works we give a few titles The 
continuation of the “ Lemons,” noted above, the fourth 
volume containing a part on the Calculus of Variations 
(written in conjunction with M. Lindeloef, 1861). “ Lemons 
de M^canique analytique, redig<$cs principalement d’apr^ 
les M^thodes d’A. Cauchy et dtendues aux Travaux les 
plus recents— Statique.” To Liouville he contributed a 
“ Note sur la Determination du N ombre des Racines 
rdelles ou imaginaircs d’une Equation numerique com- 
prises entre des Limites donnees ; Thdor^mes de Rolle, de 
Biidan, ou de Fourier, de Descartes, de Sturm, et de 
Cauchy” (v, 1840), and on a like subject (“Caract6re 
analytique simple et sur aiiqucl on reconnait que la 
Mdthode de Newton est applicable”) to Noui’ciies 
Afjmt/es tfr Afaf/temafigues (x. 1851). Hut the great part 
of his writings, by which he is generally known, is 
physical. The Royal Society’s Scientific Catalogue gives 
the titles of some twenty-five papers, which are con- 
cerned mostly with light, electricity, heat, and the solar 
spectrum ; one title only we copy, “ Navigation adrienne 
ayec ou sans Ballon,” from Les Mondcs, The “ Reper- 
toire d'Optique moderne ou Analyse complete des Tra- 
vaux moderncs relatifs aux Ph( 5 nom 6 nes de la LumiC‘re ” 
(1847-1850) took him some years to write, and is a work 
of considerable importance. Another useful summary of 
results is the “ Physique moldculaire, ses Conquetes, 
ses Phdnom^nes, et ses Applications, rdsumds des 
travaux accomplis dans les vingt dernidres anndes” 
(1868). 

From his actualith scicniijiqitcs we single out here 
“ Science Anglaisc, son Bilan au mois d’Aofit, 1868; ” this 
gi\’es from the Norwich meeting of the British Associa 
tion (Moigno was a Foreign Associate, but was not able 
to be present at the gathering) the Presidential and seven 
Vicc-Prcsidcntial Addresses, and the evening discourses 
by Huxley and Odling. Dr. Hooker’s address was not 
at all acceptable to Moigno, and he prefaces his transla- 
tion (*‘ pour efifacer quclque pen le facheux vernis du posi- 
tivisme de M. Hooker”) with an articleof his own, contra- 
vening the address of a Positivist Professor, Signor Govi, 
delivered at Turin. 

It is in this last character of a translator of English 
scientific works (he translated also Pdre Secchi’s work on 
the Sun) that Moigno did us Englishmen a great service: 
the following titles will prove this : — “ Sur la Radiation” 
(Tyndall’s Rede Lecture) ; “ La Calorescence— Influence 
des Couleurs et de la Condition mdcanique sur la Chaleur 
rayonnante” (Tyndall) ; “La Force et la Matifere,” and 
“La Force (Tyndall), avec une Appendice sur la Nature 
et la Constitution intime de la Mati^re” (by Moi^o) ; 
“Analyse spectrale des Corps cdlestes” (Hug^ns) ; Sur 
la Force de Combinaison acs Atomes (Hoffmann), avec 
addition d’lm Apergu rapidede Philosophic chimique”(by 
Moigno) ; “ Le Son ” (Tyndall) ; “ Six Lemons sur le Chaud 
et le Froid” (Tyndall). In 1852 appeared a second edition 
of the “Traite de Telegraphic eiectrique . . precedee 
d’lin Expose de la Teie^phie ancienne de Jour et de 
Nuit,” with an atlas ; in 1850 he had published his “ Pro- 
clamation patriotique. Belle Invention fran9aise.” This 
is a pamphlet on the invention of tubular bridges by M. 
T. Guyot. In 1861 he wrote another pamphlet entitled 
“ Cotonisation du Lin,” which treats of a practical substi- 
tute for cotton. From the titles of these last pamphlets, 
as well as from those of many of the preceding worics, 
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it win be seen that Moigno^s mind was of a very 
practical cast, and that he was not immersed in the 
consideration of theories to the neglect of what is more 
useful. 


THE COMPOSITION OF OCEAN WATERS 
I. 

A lthough ostensibly a report on the composition 
of ocean water, this memoir includes in its 250 large 
quarto pages the record of a far more extensive research 
man the title implies. It contains a detailed account of 
seventy-seven complete analyses of sea water, largely 
accomplished by the use of new and specially invented 
methods, the record of several independent researches 
into purely theoretical matters, and a number of exhaus- 
tive experimental criticisms of methods employed in 
similar work by other chemists. Taken altogether, the 
Report reads like the account of a life-work, and it is 
wonderful how the immense amount of work described 
in it could possibly be accomplished in the six years 
which have elapsed since the return of the Expedition. 
The rapid completion of the work is in great measure 
due to Prof. Dittmar’s custom of having all the routine 
determinations made by assistants under his immediate 
supervision, while he devoted himself specially to the 
invention and trial of new methods and the repetition of 
doubtful experiments. The gentlemen who assisted in 
the research, and whose services Prof. Dittmar is scrupu- 
lously careful in acknowledging, are Messrs. John 
M*Arthur, Robert Lennox, Thomas Barbour, W. G. 

{ ohnston, James M. Bowie, James B. M ’Arthur, G. A. 
>ar]ing, and Moses T. Buchanan. 

What first strikes a chemical reader on looking through 
the volume is the essentially mathematical treatment of 
the whole subject. The value of the statistical method 
in discussing experimental results has been gradually 
realised by chemists, but it is questionable if it has ever 
been applied more fully or with more satisfactory effect 
than here. The first care in every case, after taking all 
possible precautions to insure the utmost attainable accu- 
racy, was to ascertain the limiting values of the probable 
error of the analytical method, and for this purpose there 
were never less than two and frequently more than four 
determinations made of each- constituent. The utmost 
pains has been taken to represent the numerical results in 
as many aspects as possible, in tables, in mathematical 
formulae, and by means of curves. 

It is only possible here to indicate the principal con- 
tents of the six chapters into which the memoir is divided. 
The consideration of Chapter II. “On the Salinity of 
Ocean Water,” may be conveniently reserved for a sub- 
sequent article, where it will be taken up along with Mr. 
Buchanan’s report on the specific gravity of ocean water, 
which forms Part 11 . of the volume. 

Although sea water had been subjected to many analy- 
ses in the earlier part of the present century, the only 
research of permanent importance until very recently was 
that of Forchhammer, who analysed a great number of 
surface waters from all parts of the ocean in 186^ Prof. 
Dittmar avowedly took tnis research as a guide, and intended 
his work to be merely supplementary to it ; but from the 
circumstances of the two chemists the later work tends 
rather to supersede than to supplement the earlier. 
Forchhammer dealt with surface water only, collected 
and brought home in corked bottles by seafaring men 
who, however willing to do their best, could not be alto- 

S ither trusted to observe requisite precautions, while 
ittmar was supplied with water from all depths of the 
ocean collected at exactly known positions under the 

* “The Physics and Chemistry' of the Voyage of H.M.S. CkatUngtr, 
Vol. L Part i. Report on the Composition of Ooaan Water.'* By Prof. W. 
Dittmar, F.R.SS.L. and E. 


constant supervision of Mr. Buchanan, who secured eadi 
sample as it was drawn in a carefully stoppered bottle. 
We must take into account also the greater delicacy of 
the balances, and the more perfect analytical methods 
which are now available. The following table quoted 
from p. 203 of the Report, shows the most recent numbers 
assigned to the components of ocean-water salts compared 
with those given by Forchhammer : — 


Chlorine 

Per xoo parts 
of total salts. 
Dittmar 

55-292 .. 

Per xoo parts of halogen 
calculated as chlorine. 
Dittmar Forchhammer 

. 99*848 not determined 

Bromine 

0*1884 .. 

o'3402 

>> 

Sulphuric acid (SO-). 
Carbonic acid (CO^).. 

6*410 

11-576 

11*88 

0152 

0*2742 

not determined 

Lime (CaO) 

1*676 

3 026 

2*93 

Magnesia (MgO) 

6*209 

11*212 

11*03 

Potash (K- 0 ) ... 

1*332 

2*405 

1*93 

Soda (Na, 0 ) 

41*234 

74*462 

not determined 

(Basic oxygen equiva- . 
lent to the halogens) < “ 

Total salts ... loo'ooo ... 

, 180*584 . 

181*1 


More than thirty elements are known to exist in solution 
in the ocean, but most of these are present in such minute 
quantity that it was hopeless to attempt to determine them 
in a number of small samples. Attention was accordingly 
confined to the chlorine, sulphuric acid, soda, potash, 
lime, and magnesia, which were estimated with very great 
accuracy and always by the same method, so that if more 
exact processes should be discovered at any future time 
the error of the method used may be calculated once for 
all, an i applied as a correction to each analysis. 

This rule of rigid adherence to one system was broken 
through in one case, that of the potash, where the ordinary 
process, which was first adoptea, proved so unsatisfactory 
that it was worse than useless to continue to employ it, 
and the later analyses were conducted by a modification 
of Finkener’s method that gave better results, through a 
curious balancing of the errors. 

For the particular methods employed in each case it 
is necessary to refer to the memoir itself, where they are 
described with the utmost detail ; but reference must be 
made to the great improvement which Prof. Dittmar has 
introduced in what was formerly called volumetric ana- 
lysis, but which he now prefers to name titrivietric. It 
may be defined, somewhat paradoxically perhaps, as 
volumetric analysis by weight. The standard solutions 
are made up as usual by weighing the salt and measuring 
the water, but the whole solution is afterwards weighed, 
and its strength Is thus determined with great accuracy. 
A balance combining strength and delicacy to an unusual 
degree is of course necessary for this purpose. By per- 
forming the titration in a weighed pnial containing a 
weighed amount of liquid, and weighing it again after the 
reagent has been added to the proper amount, the burette 
error is obviated, except in those cases where the method 
of zig-zag titration is adopted, and then it only affects the 
measurements of the few drops of each reagent that are 
added in turn to produce and destroy the coloration whidi 
marks the end-point. All the chlorine determinations 
were made in this way by Volhard’s method of precipitat- 
ing the halogen by excess of silver nitrate, and estimating 
this excess by means of a standard solution of ammonium 
su^hocyanate in presence of iron alum. 

The result of the seventy-seven complete analyses of 
ocean water, the description and discussion of which 
forms Chapter I., confirms Forchhammer’s discovery that 
the percentage composition of the salts of sea water is 
the same in all parts of the ocean, and extends it to water 
from all depths. The application of the principle of con-* 
slant composition to d^th is subject to a slight but very 
important exception. The proportion of lime was found 
by Dittmar to be greater in very deep water than in that 
neajy||e surface. Although the difference found exceeded 
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the sum of all the probable errors of analysis, it was con** 
sidered necessary to apply a more stringent test in order 
to make sure that the increase in lime was really in rela- 
tion to the depth. For this purpose three mixtures were 
made, each of about seventy samples of water from all 
parts of the ocean, but the first consisting entirely of 
surface waters, the second of samples from between 300 
and 1000 fathoms, and the third of waters from a greater 
depth. The exact analysis of these proved beyond ques- 
tion that the proportion of lime increases with the depth. 
The same bath)^etrical mixtures were used for deter- 
mining the bromine, as it, of all the minor components, 
is the one which might be supposed to vary most with the 
depth, owing to the fact of its being so largely absorbed 
by marine vegetation ; but the proportion was found to 
be invariable within the limits of error. The details of 
this very difficult and interesting series of experiments 
occupy Chapter III. 

The question of the amount of carbonic acid in sea water 
is one which cannot even yet be said to be definitely settled. 
The simple and elegant adaptation of Tomoe’s modification 
of Berchert’s and Classen^s apparatus, which Prof. Dittmar 
made, and which is figured in the memoir, gets over the 
difficulty of determining the total carbonic acid in sea 
water ; but unfortunately it had not been invented when 
the Challenger sailed. The daily determinations of car- 
bonic acid in sea water which Mr. Buchanan made were 
performed by a method that only took account of what 
must be called, for lack of a better expression, the loosely- 
combined carbonic acid ; that is, the portion of the gas 
existing in a state of absorption in the water, and the part 
combined with the normal carbonates to form bi car- 
bonates. The immense number of determinations, made 
in the same way under exceptionally favourable condi- 
tions, form a valuable series for purposes of comparison, 
and Prof. Dittmar has not failed to utilise it. His critical 
experiments on Mr. Buchanan’s method made with the 
view of ascertaining its limits of uncertainty were, he 
acknowledges, insufficient for the purpose. This is to be 
regretted, for an exhaustive series of carbonic acid deter- 
minations performed on the same water by the two forms 
of apparatus under favourable conditions might be ex- 
pected to produce valuable results. Prof. Dittmar saw 
that it was useless to employ samples of Challenger water 
which had been kept for several years in order to esti- 
mate the total carbonic acid. But instead of giving up 
the research on this account he proceeded by an ingenious 
use of synthetic sea waters to study the behaviour of 
bicarbonates in solution. He says (p. 212) : — 

“ I am aware that this part of my work lacks the degree 
of precision which would be desirable for my present train 
of reasoning. But I had not the time to embark in the 
far more elaborate investigation which would have been 
desirable. 1 have, however, quite lately resumed the 
matter on a new basis, and hope before long to be able to 
formulate the exact conditions of stability in sea-water 
bicarbonates as they exist when dissolved in real sea 
water, and amongst others to decide the question whether 
in this process they quite directly tend to become normal, 
and do not perhaps more directly gravitate towards the 
state of scsquicarbonate. In the meantime we must 
reason on what data we have.” 

And reasoning on these data he produces a most inter- 
esting theoretical disquisition on the dissociation-tension 
of dissolved bicarbonates at various temperatures, and 
shows how the ocean acts as the great regulator of atmo- 
^heric carbonic acid. The three main results of the 
Challenger observations on this subject are given (p, 
220) as : — 

I. Free carbonic acid in sea waters is the exception. 
As a rule the carbonic acid is less than the proportion 
corresponding to bicarbonate. 

“2. In surface waters the proportion of carbonic acid 
increases when the temperature falls, and vice versd. 


3. Within equal ranges of temperature it seems to be 
lower in the surface water of the Pacific than it is in die 
surface water of the Atlantic Ocean.” 

In relation to Mr. Murray’s theory of coral-reef forma- 
tion and of oceanic deposits generally, it would appear 
probable that bottom waters contained more car^nic 
acid than those near the surface, and that this carbonic 
acid was the agent which dissolved the calcium carbonate 
of shells at great depths. Prof. Dittmar thinks otherwise. 

In his opinion Mr. Buchanan’s numbers prove bottom 
water to contain no more carbonic acid than surface 
waters, and he supposes that the solution is effected by 
prolonged contact with the sea water itself, for by experi- 
ment he found that it was capable of dissolving calcium 
carbonate, though very slowly. It is not quite plain that 
Mr. Buchanan’s numbers do warrant this conclusion, and 
there seems to be room for further research in this 
direction. 

Chapter V. treats of the alkalinity of ocean water. The 
seventy-seven complete analyses showed that in sea-water 
salts there is a distinct preponderance of base over fixed 
acid, the difference being presumably due to carbonates ; 
and the direct determination of the extra base by standard 
hydrochloric acid at the boiling point, after the method 
devised by the chemists of the Norwegian North Atlantic 
Expedition, brought out precisely the same result. The 
alkalinity of bottom waters was found to be distinctly 
greater than that of those from the surface, and this in- 
crease was exactly proportional to the larger quantity of 
lime present in the former. The alkalinity determinations 
give the only satisfactory measure of the carbonate of 
lime which exists as such dissolved in sea water. 

The last and longest chapter is by no means the 
least important. It deals in a very exhaustive manner 
with the whole question of the absorption of oxygen and 
nitrogen by pure water, as well as by sea water. Finding 
that all previous determinations of the coefficients of ab- 
sorption of these gases were more or less unsatisfactory. 
Prof. Dittmar entered on an elaborate series of experiments, 
which is fully detailed in the memoir, having as an aim 
the determination of the desired coefficients at different 
temperatures for both pure water and the water of the 
ocean. The second part of the research consisted of the 
exact analysis of the samples of air which had been ex- 
tracted from sea water on the cruise by Mr. Buchanan, 
using Jacobsen’s ingenious apparatus, which he has since 
simplified and improved. 

There is an element of uncertainty about the extraction 
of gases which Prof. Dittmar scarcely seems to emphasise 
sufficiently. The water in every case was collected in 
one vessel and then transferred to another in which the 
gases were boiled out. The danger of atmospheric gases 
being absorbed was obviated in great measure by the pre- 
cautions used ; but if highly aerated water were brought 
up from a great depth some of the absorbed gases would 
be certain to escape during transference. The only 
remedy would appear to be the collection of the water 
in the gas-extraction flask itself, and there is no method 
as yet by which this can be done. 

Prof. Dittmar and Mr. Lennox constructed a modifica- 
tion of Doy^re’s apparatus for the analysis of gases, which 
was found to work well. It is described and figured in 
the memoir. The results of the analyses are discussed 
in the light of the coefficients of absorption found in the 
earlier part of the research. The amount of air which 
ought theoretically to be absorbed by sea water of the 
temperature and at the pressure at which each sample 
was collected was first calculated, and then, from the 
actual amount of nitrogen found, the quantity of oxygen 
which should be associated with it was arrived at. The 
quantities of air found in solution were usually in defect* 
of calculation, as might be expected when it is recollected 
that the water of the ocean is always in motion, the tem- 
perature and pressure to which it is exposed being very 
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different at different places ; and the fact that absorptio- 
metric exchange had not gone far enough to reproduce 
equilibrium would account for the few cases in which the 
dissolved gases exceeded the amount calculated. The 
interpretation of his results seemed unsatisfactory to Pro£ 
Dittmar. He says (p. 182) : — 

‘M am sorry to have to confess that I have not been as 
success^] as I should have wished in drawing general 
conclusions from my numbers, and if I here reproduce 
iny endeavours in this direction, I do so Chiefly in the 
hope that some other person, having more experience 
than I in dealing with statistics, may take up the problem 
after me, and perh^^ps be able to extract the latent propo- 
sitions which are therein concealed. In the tables which 
I propose to give, he will find all the data arranged in the 
most convenient form, so that all he needs is at hand.” 

The problem of the dissolved gases is very difficult 
when deep waters are considered. The method pursued 
by Dittmir was to find the amount of nitrogen absorbed, 
and to calculate the temperature at which that quantity 
would be taken up by water at the surface ; then to find 
the corresponding amount of oxygen, and compare that 
with what was found by experiment. It is evident that if 
the ocean were stagnant in any part the processes of oxi- 
dation always going on would tend to reduce the amount 
of absorbed oxygen finally to nothing, w'hile the amount 
of dissolved nitrogen would be unaltered, unless it were 
slightly increased by the decomposition of animal matter. 
In many cases the oxygen deficit was found to assume very 
large dimensions, though oxygen was never wholly absent 
from the dissolved gases. 

Part I. of the volume closes with a summary of the 
chemical work, a note by Mr. Buchanan on the deter- 
mination of carbonic acid, and an appendix describing 
some analytical methods. The summary contains a num- 
ber of valuable suggestions for future work. These 
are divided under two heads, the first comprising such 
observations of water density and rough volumetric de- 
terminations of the alkalinity as can be carried on by 
any intelligent seafaring man after a little instruction. 
The second head includes work requiring the services 
of a skilled chemist for its accomplishment. It embraces 
further researches on the composition of ocean salts by 
determining with the utmost precision the amounts of the 
principal constituents for one particular st ition in the 
ocean, water from which could be collected in large quan- 
tity at various seasons ; then it could be compared with 
water taken at various seasons from a widely distant sta- 
tion, and thus the interesting question as to whether there 
is any difference in the proportion of the salts in different 
oceans could be settled. The minor constituents should 
also be estimated if possible, and very pirticular Httention 
ought to be paid to alk ilinity and c irbonic acid deter- 
minations in freshly drawn simples. Prof. Dittmar con- 
cludes with this significant suggestion : — 

“ Meanwhile the best thing that could be done in regard 
to all the analytical problems referred to would be to work 
many times on samples of the same kind of water, with 
a view of improving on the methods and ascertaining 
the extent to which that one water fluctuates in its 
composition.” 

The only way in which this can be done properly is in 
a laboratory on shore situated within easy reach of an 
abundant supply of sea water, and the support of such 
laboratories ought to be a leading feature in the marine 
stations several of which, it is to be hoped, will soon be 
in working order on our coasts. A beginning has already 
been made at the Scottish Marine Station at Granton, 
where the special chemical problem under investigation is 
estuary water. The Challenger results may be regarded 
as final, for the present at least, for ocean water proper, 
and results of the German and Norwegian North 
Atlantic Expeditions have put the waters of partially in- 
closed seas on a permanent basis ; but the study of 


estuary water has been almost neglected. This is the 
more regrettable because of the practical importance of a 
correct knowledge of the conditions of the water of an 
estuary, on account of its bearing on the migration of 
fishes into firths and up tidal rivers. 

There could be no better field than the estuaries of the 
British coast for carrying out Prof. Dittmar’s suggestion 
of continuous work on one kind of sea water with a view 
to the perfecting of analytical methods ; and the perfecting 
of analytical methods, important though it be, may safely 
be predicted to be one of the least valuable results of such 
researches. Hugh Robert Mill 


ORNITHOLOGICAL NOTES 

S EVERAL new magazines have made their appearance 
during the present year, the most important of them 
being undoubtedly the Atik^ which is the name proposed 
for the journal of the American Ornithologists' Union, 
and which is to represent in America our old friend the 
/to of this country. The Auk is in fact a continuation 
of the RullcHn of the Nuttall Ornithological Club, and 
the general style of the work is the same. The papers 
seem to be interesting enough, but what strikes us as 
being decidedly above the average is the quality of the 
reviewing, which is developing into an art with our 
American brethren, Mr. Cory describes some new 
species of birds from Saiito Domingo, the plate which 
accompanies his paper being scarcely up to the level of 
American illustration. Mr. Barrows continues his useful 
papers on the birds of Uruguay, and Prof. Merriam criti- 
cises Dr. Coucs' ‘‘Check List,” calling forth a sharp 
rejoinder from the last-named author in an article called 
“ Ornithophilologicalities.” In No. 2 many of the above- 
named papers are further continued along with others by 
Dr. Stejneger, who advocates some startling changes in 
ornithological nomenclature, and who also writes a useful 
paper on the genus Acanthis. Altogether, although the 
American ornithologists have elected to name their quar- 
terly journal after a bird whose powers of flight were small, 
the excellence of the two numbers which have appeared 
reminds us of the perfection of that bird’s powers of swim- 
ming and diving, so that they have taken as their symbol 
a species of lusty prowess which argues well for a con- 
tinuation of the life and enterprise which is visible in the 
new magazine. We do not forget also that the Auk 
was a species common to Great Britain and North Ame- 
rica, and therefore the very title is suggestive of a bond 
of union between British and American ornithologists 
which is certain to be strengthened with each succeeding 
year. 

We have also received No. i of the Bulletin of the 
Ridgway Ornithological Club, which has been started in 
Chicago, and is named after Mr. Robert Ridgway, the 
well-known Curator of the Ornithological Department in 
the United States National Museum. The secretary of 
the new club is Mr. H. K. Coale, who is well known 
as a zealous and painstaking ornithologist, and under 
whose auspices there is doubtless a useful future before 
the infant society which he represents. The first number 
of the Bulletin contains only a single paper by Messrs. 
W.W.Cook and Otto Widmann, entitled “ Bird Migration 
in the Mississippi Valley.” 

Mr. J. H. Gurney has just issued a “ List of the 
Diurnal Birds of Prey, with References and Annotations ; 
also a Record of Specimens preserved in the Norfolk 
and Norwich Museum,” consisting of 187 pages. 
raison d'itre of this most useful work consisted in the 
publication of the first volume of the “ Catalorae 
of Birds in the British Museum,” by Mr. R. Bowdler 
Sharpe. The Norwich Museum, as is well known, 

contains one of the finest series of birds of prey in the 
world, and it will always be an imperishable monu- 
ment to that true and self-sacrificing naturalist, Mr. J. H. 
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Gumey, through whose instnimentalii^ this splendid 
collection ha» brought together. The author com- 
menced in 1875 an elaborate review of Mr. Sharpe's volume, 
mving a vast amount of additional information, principally 
mufided upon the series of Naptores contained in the 
Norwich Museum. The complete list of the birds of prey 
which Mr. Gurney has now published contains an exact 
reference to these numerous critical papers in Mr. 
Sharpe’s volume, but adds some of the principal synonyms, 
and gives the number of specimens contained in the Nor- 
wich Museum, The publication of this volume is certain 
to have one effect, which will take the form with all 
ornithologists of a hope that Mr. Gurney may feel able to 
continue his “ Catalogue of the Raptorial Birds in the 
Norwich Museum,” of which one part appeared some 
years ago ; as it is certain that every^thing that emanates 
from his pen will be received with the greatest respect by 
his brother ornithologists, who have so long looked up to 
him as the greatest authority on the birds of prey. 


UTRICULARIA VULGARIS 

I T was proved many years ago that several of the 
aquatic and terrestrial plants distributed over various 
quarters of the globe preyed upon flies, larva?, worms, 
crustaceans, and other species of small invertebrates. 

For the greater part ot the knowledge we have already 
received on this head we are indebted to the researches 
and experiments of Mr. Darwin, and I would refer any 
of my readers who may feel interested in the subject to 
his Insectivorous Plants,” 

But until a few weeks since, when it was discovered 
by myself, and noted in Nature by Prof. Moseley, 
that the bladder traps of the Uiricularia vuljj^aris 
(Fig. i) caught and destroyed newly-hatched fish, it 
was unknown that any of the recognised carnivorous 
plants possessed the power of also entrapping vertebrate 
animals, no single instance of the kind having been re- 
corded by previous observers ; yet it might at once have 
been naturally inferred, that, provided the experiment was 
made with creatures of a strength and size proportionate 
to the capacity of the organs of capture belonging to the 
plant, their action in every case would be precisely the 
same on either vertebrates or invertebrates, The UOi- 
cularia vulgaris^ together with several other members of 
the same family bearing the generic name of Utricularia, 
and the specific, ncgiecta^ major, minor, and dandcstina, 
are very local in their habitat, growing in isolated patches 
in ponds and sluggish ditches, the type of place invariably 
selected by coarse fish to deposit their ova. This at once 
constitutes it as great an enemy to the small fry as the 
water-fowl and otters are to the larger fish m the streams, 
because for a considerable period after they emerge from 
the egg the young fish remain in the shallow water, and 
during this time innumerable quantities must be killed by 
the vesicles of the Utricularia. 

Since I have been acquainted with the plant, I have 
noticed several peculiar circumstances in connection 
with it, which appear to have been entirely overlooked by 
all the botanical writers whose works I have consulted. 

^ In the first place I have never seen it growing, unless 
displaced by the action of the wind, except on the darkest 
and shadiest side of the pond from whence I obtain my 
specimens, and then it is almost invariably hidden beneatn 
other aquatic vegetation, as if its deeds caused it to shun 
the light. It also exhibits the same tendency to avoid 
particular spots which frequently is evinced by snakes in 
selecting only one side of a field or part of a hedge to 
the entire exclusion of the remainder, and by fish in 
choosing the dirtiest and most unlikely ditches as a 
spawning bed in preference to those which are cleaner 
and apparently in every respect better suited to the 
purpose. 

I am of opinion that an excess of light is prejudicial to 


the plant, because, if when kept in an aquarium it h 
exposed to the full glare of the daylight, the valves 
appear to lose their elasticity, and the vesicles become 
detached from the stem, and drop off. 

Another predominating cause for this strange habit of 
growing in only one or two spots may perhaps be 
ascribed to this, that wherever 1 find the Utricularia 
there is always a luxuriant mass of Conferva around it 
which harbours numberless insects, and, having no roots 
at any time of its life, is entirely dependent upon its 
vesicles for its sustenance ; hence it only flourishes where 
prey is plentiful. 

In confinement it is impossible to keep it in a healthy 
state unless the glass is darkened ; and as nearly as possible 
its artificial condition is assimilated to its natural one. 
Where young fish are kept, it is anything but a desirable 
inmate of the vessel in which they are confined. One 
eminent piscicultural authority states that he had several 


Fig. I. 



Fig. 3, Fic. a. 


plants in his aquarium with some young axolotls, and he 
noticed that tne small salamanders gradually disap- 
peared ; now he can give a very good guess where they 
went to. 

My friend Mr. Kelson, who has recently had charge of 
my aquariums during my absence from home, agrees 
with me that the foliage possesses some poisonous pro- 
perties detrimental to fish. Whether it does so or not I 
hesitate to assert, but all I know is that out of a batch of 
young roach placed with some freshly-gathered Utricu* 
laria, many of them in a little while lay dead on the 
branches. 

With regard to its method of catching insects or any- 
thing upon which it preys, I believe that the processes 
are armed with tiny spines similar to the recurved teeth 
of a pike, or the serrations of an awn of barley, and 
these utilise the struggles of the creature caught to push 
it further on but prevent its return. 

When a fish once touches one of the processes, whether 
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by the head (Fig. 2) or by the tail (Fig. 3), the result is 
precisely the same, it can never escape ; and so tenacious 
IS the grip with which it is held, that I have only once 
observed an insect get away after being caught Other- 
wise I cannot conceive how, without some such arrange- 
ment, if the processes were perfectly smooth, they 
could retain an^^hing so delicate even as the body of a 
voung fish, much less would they be able to hold the 
larger creatures. I am the more inclined to this view 
because, when a fish emerges from the egg it is nothing 
but a transparent line of light, a substance without a sub- 
stance, into which the most microscopically minute pro- 
jection would enter without difficulty ; and when it is 
borne in mind how easily the hair-like sting of the com- 
mon nettle can penetrate the human cutis, taking into 
consideration the relative thicknesses of the two, I am 
satisfied that my argument, though open to contradiction, 
has at least the beauty of possessing some slight amount 
of probability. 

I was hoping that before this I should have been in 
possession of several more facts concerning the Utricu- 
laria and its power of killing fish in a state of nature, 
but, unfortunately, at the time I was preparing for my 
observations I suffered from a severe attack of illness, 
which for this season at least has incapacitated me from 
carrying'out my intentions ; but I hope in the ensuing one 
to lay bare a few more facts concerning this new and novel 
enemy of the pisciculturist. G. E. Simms, Jun. 


KANSAS 

T H E authorities that govern the individual States and 
Territories of America show themselves well-advised 
when they set to work to investigate the natural history 
and resources of their respective possessions in a healthy 
and unbiased spirit, and nothing is more calculated to 
give confidence m the future of the State than the know- 
ledge that the truth, the whole truth, and nothing but the 
truth has been presented to all who are interested, with 
the indorsement of well-known scientific experts. The 
State of Kansas, which not many years back was so exer- 
cised and torn to pieces with internecine quarels and filli- 
bustering forays, as to obtain the dolorous name of 
“ bleeding Kansas," now appears before the world in very 
different guise — no longer bleeding, but with its wounds 
staunched ; not restless, but peaceful, and bent on carry- 
ing out to the utmost the programme of wealth and 
prosperity which a careful examination of its capabilities 
shows us to be not only possible but assured. 

The Third Biennial Report of the State Board of 
Agriculture is a portly volume of great value in many 
ways, although those points that deal with the geology 
and natural history will of course offer the most interest 
to the readers of Nature. 

From the geological sketch given by Mr. O. St. John we 
learn that Kansas, a parallelogram in shape, and containing 
no less than 80,000 square miles or 52,531,200 acres, lies 
wholly within the prairie region that intervenes between the 
Rocky Mountains and the Missouri ; and although, to the 
ordinary observer, it appears to be an exceedingly flat 
region (Kansas City has only an elevation of 751 feet 
above the sea), there is, in reality, a gradual and regular 
ascent of the surface to the north-west comer, where the 
land assumes a maximum height of 4000 feet What con- 
figurative irregularities there are, are principally due to 
erosion, as there is a remarkable absence of any geo- 
logical displacement sufficient to produce mountainous 
folds, and thus give origin to local drainage systems. 
The most salient features of the landscape are bluffs 
(sfddom above 500 feet in altitude), though in the larger 
valleys thw are sometimes precipitous and intersected by 
ravines. The prevailing cnaracteristic. however, is that 
of grassy uplands in billowy stretches, the drainage being 
provided lor by numberless narrow channels called 
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draws." The general drainage system is easterlf , and> 
pretty well divided between the Missouri and Arkansas;' 
basins. The northernmost half of the State is watered 
and drained by the Kansas River, with its tributaries^ the ^ 
Delaware or Grasshopper, Blue, Solomon, Republican, 
and Saline on the north, and the Smoky Hill on the * 
south ; and these, with a small area drained by the head 
waters of the Osage River, all form part of the Missouri 
svstem. The basin of the Arkansas is met with a little to . 
the south of the Smoky Hill, the river itself having a - 
general south-east course into the Indian territory. The 
volume of the Arkansas from its distant source in the 
Rocky Mountains far exceeds that of the Kansas, though 
its valley is very little deeper, nor has it such important 
tributaries as the latter river. About the centre of the 
State, the Arkansas makes a considerable bend, receiving 
previously the Walnut and Pawnee Rivers, while east (n 
the bend are the upper valleys of the Neosho, Verdigris, 
White-water, Little Arkansas, and Cimarron, though, as 
a matter of fact, nearly all these streams effect their junc- 
tion with the Arkansas outside Kansas, and in the Indian 
Territory. The Neosho is locally famous for its valuable 
water power and its rich agricultural Valley, and the 
Cimarron for its deeply eroded bed and the variegated 
sculptured strata of its cafton walls. The two typical 
rivers of Kansas State are therefore the Kansas, its vall^ 
consisting of a wide belt of low-terraced alluvial lan(^ 
of great fertility, bounded ^ beautiful slopes termi- 
nating in frequent rocky bluffs, and the Arkansas with 
its magnificent reaches of level bottom land, whose 
depth of soil is composed of travelled sediments brought 
from the mountains and plains lying to the westward. 
Here and there the border uplands encroach upon the 
valley, showing shelly limestone strata, and deep, iron- 
dyed sandstone ledges. 

The geology of Kansas is of a simple nature, and 
almost entirely composed of three principal formations, 
the Carboniferous, Cretaceous, and Tertiary. The Palaeo- 
zoic rocks, as represented by the Carboniferous, appear at 
the surface over an area of about one-third of the entire 
extent of the State, entering it from the south-east, and 
eventually passing beneath the Dakota sandstone, which 
is the line of demarcation between the Palaeozoic and 
Mesozoic series. After the disappearance of the Carboni- 
ferous rocks underneath this sandstone, they are not seen 
I again until the Rocky Mountains, where their upraised 
edges have been bared by denudation at the foot of the 
ranges. The lowest member of the Carboniferous (Lower), 
as seen in Kansas, is the Keokuk limestone, which occu- 
pies a small area of about forty square miles in the extreme 
south-east corner, and consists of bluish-gray siliceous 
limestone, interbedded with cherty layers above, and often 
associated with brecciated siliceous matter. Limited as 
the Keokuk area is, it is of exceeding value to the State, 
for it includes the ore district of lead and zinc, and has 
already brought a considerable population to the newly- 
founded towns of Empire and Galena, on the banks of 
the Short Creek, a tributary of the Arkansas. Not only 
has a busy mining district been here established, but, 
owing to the excellence and accessibility of the Cherokee 
Coal-measures, a little to the west, the ores are enabl^ to 
be speedily and cheaply reduced at the furnaces of Weir 
and Pittsburgh, a few miles to the north. Galena, the 
ordinary sulphuret of lead, furnishes almost all the ore of 
that metal, together with its derivatives, cerupite or car- 
bonate of lead (the "dry bone" of the miners), and pyro- 
morphite or phosphate of lead. As is usually the case, 
the lead carries a small percentage of silver, from one to 
one and a half ounces to the ton of ore. The zinc ores 
consist of the common blende or sulphuret, ** black jack," 
calamine (hydrous silicate), smithsonite (carbonate), and 
zinc bloom, many of the ores being of mat beauty, from 
their amber and garnet tints. Associated with the ores are 
chalcopyrite or copper pyrites, green carbonate of copper. 




24, 1884] 


NATURE 


bimlphuretof iron or mundic, caldte or glass-tiff "dolo- 
mite, quartz, and bitumen. The base rocks of the district 
consist of a deposit of limestone 100 feet in thickness, 
charged with characteristic Keokuk fossils, which, how- 
ever, are much comminuted and splintered, and bear evi- 
dence of the pressure and tension to which the strata have 
been subjected. The Kansas ores are similar in almost 
aU parts to those of the Missouri district, and it is con- 
sidered quite possible that time will reveal the existence 
of other ore-bearing strata. 

The large area of Upper Carboniferous series may 
be roughly divided into Upper and Lower Coal-measures, 
the latter occupying between 4000 or 5000 square miles, 
and passing, in the west, conformably beneath the Upper 
Measures. The series is largely made up of shales and 
^ndstones, with occasional thin beds of limestone and 
iron ores, but its chief economic value consists in pos- 
sessing workable beds of coal. These are mostly distri- 
buted in the lower 400 feet of strata, and are somewhat 
irregular and variable in thickness. Some of the coals 
indeed are found in little isolated basins or pockets, fill- 
ing trough-like depressions surrounded by ledges of the 
older formation ; but as a rule, the thinner coal-beds are 
remarkable for their persistence over a large extent of 
ground. The Cherokee coals are of a very superior 
quality, and they (together with most of tne Kansas 
lower beds) contain less sulphur than the coals of either 
Illinois or Iowa. Naturally there is a great demand for 
coking purposes and local consumption, while pretty 
heavy shipments are made to the towns and cities on the 
Missouri River. These Lower Coal-measures also contain 
excellent building-stone and hydraulic limestone, which 
is extensively utilised for making cement. The general 
inclination of the strata is north of west, with a dip that 
seldom exceeds The estimate of the Lower Coals, 
from an aggregate thickness of four feet, is 20,000,000,000 
tons, and if the area be extended to that occupied by 
the overlying Upper Measures, so as to reach the Lower 
Coals accessible from 500 to 1000 feet, the product may 
be fairly estimated at double. 

The Upper Coal-measures have an aggregate vertical 
^ickness of at least 2200 feet, the exposed area extend- 
ing for 24,000 square miles ; but in the character of the 
component strata they present a marked contrast to the 
Lower series, on account of the limestone ledges which 
form such striking features in the landscape. The lower 
beds are characterised by frequent and thick deposits of 
gray limestone, succeeded m the middle portion by 
darker, rusty, weathered ledges, and in the upper by light, 
buff-gray rock. The sandstones occur in some half-dozen 
well-developed horizons along the line of the Kansas val- 
1^, usually in the condition of arenaceous shales, and 
affording local supplies of building and flagging stones. 
In Osage County these have an additional interest, as being 
marked with casts and tracks of gigantic Batrachians. 
The limestone beds are somewhat deteriorated for build- 
ing purposes by cherty deposits, but, on the other hand, 
they con^in ironstone nodules of haematite and carbonate 
ores, with crystals of sulphate of lime and beds of mas- 
Mve gypsum, varying in thickness from five to fifteen feet. 
J“®^ Sypsum deposits are capable of affording inex- 
haustible supplies, which are used most beneficially as 
manure for the soil. Where the cherty concretions are not 
met with, the limestone beds yield magnificent building- 
stone, the texture and colouring of which can be seen to 
gr^t advantage in the State House of Topeka and many 
other public buildings. The Upper Coals are distinguished 
from the Lower by their more brittle texture and a larger 
percentage of ash and impurities. Though there are 
Mveral valu^Ie and persistent seams, such as the Blue 
Mound and Osage coals, thinness is a decided character- 
12 / 5 . • Upi^r Measures, few, if any, being above 
thiw mc^s, and the greater number not exceeding ten 
inches. But, although the Upper Measures are clearly 
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of not so much economic importance as the Lower, it is 
quite possible to reach the Lower by tolerably deep borings 
through the Upper, and indeed this has been already 
successfully demonstrated. 

The Mesozoic ^ in Kansas is represented solely by 
Cretaceous formations, which, however, occupy the largest 
area of any in the State, being no less than 40,000 square 
miles. The series is composed of three divisions, viz. the 
Dakota, Benton, and ^.Niobrara, all belonging to well- 
recognised lower members of the Cretaceous rocks of the 
Upper Missouri region. The Dakota beds consist of 
sandstone interbedded with variegated shales, with occa- 
sional layers and pockets of impure coal. The sand- 
stones are permeated and deeply stained with ferruginous 
matter, the iron being often concentrated around nuclei, 
forming singularly-shaped concretions. The proximity to 
the ancient land area is denoted by the rather extensive 
fossil flora usually found in these concretions, but the 
fauna is more limited in variety, comprising, so far, a few 
fishes, a large Saurian, and several species of Mollusks. The 
sandstones vary lithologically, but are usually compact 
and often intensely hard, forming highland ridges marked 
by rugged and picturesque features. Less is known of the 
Benton beds than of the other members of the series. 
They consist of argillaceous and calcareous shales, with 
thin layers of limestone, overlaid by dark-coloured shales, 
but good exposures of these rocks are rarely found. They 
have, however, yielded to the palajontologist several 
Saurians, while the limestones are frequently charged 
with fine ammonites, the shells of Inoceramus^ the gigantic 
Haploscapha^ and myriads of the little Ostrea congesta. 
The Niobrara beds are the most important of the 
Kansas Cretaceous formations, and offer much better- 
marked horizons. The lower portion shows alternations 
of fragmentary limestone and shales, which above pass 
into shelly limestone, and, in some localities, into chalky 
limestone. All these layers are charged with a wonderfully 
numerous and varied Vertebrate fauna, allied to forms which 
are common in the Colorado shales or the Rocky Mountain 
region, and consist of remains of Teliosts or common bony 
fishes, sharks, Saurians, and an extraordinary species of 
bird, whose jaws are armed with teeth. The mineralogist 
will also be interested in these beds, as furnishing beauti- 
ful examples of selenite crystal. From a landscape point 
of view, also, the Niobrara beds are instructive, as they 
arc frequently intersected by miniature caflon labyrinths, 
and exhibit varieties of monumental forms detached by 
the erosion of the valleys, some of these, composed of a 
coping of limestone and a shaft of chalk and compact 
shale, rising from 20 to 70 feet in height. In an economic 
sense the Cretaceous series is of considerable value. The 
Dakota deposits contain three beds of lignite, the Benton 
shales yield quantities of septaria, used for making the 
finer qualities of cement, together with excellent chalk 
applicable for whiting, while the Niobrara beds furnish 
vast supplies of pure lime. All the divisions yield excel- 
lent building-stone, and throughout the formation a pro- 
ductive supply of salt occurs, from the brines of which 
there is already a brisk annual trade of 35,000 bushels. 

The most recent formation of Kansas is principally in 
the north-west of the State, where there is a Kamo- 
zoic area of Pliocene beds of about 11,500 square 
miles, extending thence from Colorado and Nebraska, 
where a vast stretch of country is occupied by the 
White River formation. Its typical features are loosely- 
3 -ggregated sands, more or less calcareous, forming 
irregular strata of brown and gray sandstone, while in 
some places siliceous beds occur, associated with several 
varieties of chalcedony, and containing fragments of the 
tusks of a very large mammal. The fauna is most in- 
teresting in this respect, — beaver, rhinoceros, camel, deer, 
wolf, and turtle being all represented. The district is 
noted for its eroded mounds and columns, the most 
striking being the Sheridan Buttes^ which rise in perfect 
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isolation to 200 feet above the Smokv Hill River, the 
summit capped b>r a heavy ledge of light gray, very hard 
siliceous rock, which has been weathered into miniature 
mttoes in the higher of the two cones. Underlying the 
Pliocene beds is a thick deposit of chocolate-coloured , 
shales, with concretionary masses of limestone and sep- 
taria^ and splendid crystals of selenite. Among Post- 
Tertiary deposits, examples are to be found, in the eastern 
portion of the State, of tne Drift and Loess, the latter being 
strikingly displayed in the bluffs that bound the Missouri 
River valley for so many hundreds of miles in the States 
of Iowa, Nebraska, Kansas, and Missouri. 

An appendix to the foregoing geological account is 
added on the botany of Kansas, by Prof. J. H, Carruth, 
but it is very short, for the reason that the catalogue of 
Kansas plants was made in 1880, and the present notice 
is merely to record certain additions (about 36) to the 
1430 plants already found, of which only 30 are non- 
ilowermg. Considering that New York, with its varied 
surface and qualities of soil, can only show 1450, it is 
most interesting to note that Kansas, with its compara- 
tively uniform soil and surface, produces almost as many. 

A valuable report on the Kansas entomology is given 
by Prof. Popenoe, who furnishes detailed accounts of j 
certain insects that commit ravages upon the crops. 
Among these figure prominently the large poplar-borer 
{Plectrodera scalaior)^ which is a great tree-destroyer, 
making innumerable holes in the trunks of the willow and 
cottonwood. A singular fact is recorded of the buck 
moth {Hemileuca maia)^ viz. that as a larva it po -sesses a 
peculiar means of defence. The coarse, black prickles 
with which the body is covered arc very sharp, and when 
they penetrate the skin on the back of the hand or else- 
where, they produce little pustules and a sharp nettle-like 
Bting, though not of any duration. The rcd-lined tree- 
bug {Lyj^ccus trhfittatus) is a relative of the well-known 
squash-bug, and does infinite damage to the cldcr-trec, 
besides evincing a strong partiality for the interiors of 
greenhouses, where it destroys geraniums, ipomeas, abu- 
tilons, and other horticulturists' pets. The chequered 
snout-beetle {Aramigus tessclatits) has usually been known 
to infest leguminous plants, and more especially the silver- 
leafed prairie pea {Psorafia argophylla). Latterly, how- 
ever, it has been noticed to pay great attention to the 
sweet potato, and has inflicted considerable havoc on that 
crop. The harlequin cabbage-bug {Sfrachia histrionica) 
attacks the Cruciferae, and especially the wild cress 
{^Lepidium)y mustard, radish, turnip, and cabbage. The 
abundant little beetle known as the corn-root worm 
{Diabrotica longicomis) has only recently been discovered 
to be a corn-pest of the first magnitude, attacking the 
roots about the period of “ earing,” and causing a partial 
development of the grains. 

Though only the points that bear most on Kansas 
natural history have been noticed here, it should be 
stated that the volume gives an exhaustive account of 
the resources and statistics, commercial, social, and edu- 
cational, of each county in the State, and that the whole 
is illustrated by an admirable series of maps. 

G. Phillips Bevan 


NOTES 

The death is announced of Ferdinand von Hochstetter, the 
German mineralogist and geologist, whose name is intimately 
associated with the geology of New Zealand. Hochstetter was 
bom in Wurtemberg in 1829. In 1857 he joined the Novara 
expedition, but quitted it at New Zealand, the geology of which 
he spent a considerable time in investigating. In i860 he was 
appointed Professor of Mineralogy and Geology in the Poly- 
technic Institute of Vienna, and in 1867 was made President of 
the Vienna Geographical Society. Among his published works 
are i the ** Topographico-Geological Atlas of New Zealand ” ; 


“Geology of New Zealand”; “Palaeontology of New Zea- 
land ” ; “ The Geolo^ of the Novara Expedition ” ; “ Roto- 
mahana and the Boiling Springs of New Zealand ” ; besides 
works on the geology of Eastern Turkey, the Ural, and various 
popular publications. 

In the name of fair criticism, in the interests of true science, 
and in defence of a man who has grown gray in the public 
service, and who has recently retired full of years and honour to 
the rest he so well merited, a protest should be made against the 
language in which the Mining Journal last week permits itself to 
speak of Mr. Robert Hunt, F. R.S. We do not choose to dis- 
cuss the relative merits of the new “Mineral Statistics” and 
those with which his name is so familiarly conjoined. But by 
all who know how entirely Mr. Hunt's heart and soul were in 
his work at the Mining Record Office and how unwearied were 
his labours on its behalf, an emphatic and indignant repudiation 
will be made of the charge brought by the anon3mious critic that 
he failed to do his duty and set a bad example to his subordinates. 
Mr. Hunt needs no defence from such an odious charge. We 
cannot but express our regret that it should have been made in 
the columns of a respectable journal and under cover of an 
anonymous review. 

Wk are still a long way from admitting that a little elementary 
physiological knowledge is a desirable element in general educa- 
tion. But it is not often that such a glaring example of the want 
of it is met with as is revealed by the following extract from a 
despatch of the Acting Consul at Panama recently presented to 
Parliament. It would not be easy to find its parallel among the 
worst answers in the May examinations of the Science and Art 
Department j — “ Many essays have been written on this appalling 
scourge [yellow fever], its origin, and its existence, but nothing 
seems more j^robable, more reasonable to me, than comparing 
the human blood to milk, which under influence of temperature 
and circumstances becomes curdled. In the like manner, the 
human blood, the human frame and organism, under certain 
abnormal, adverse, and unfavourabli circumstances, become 
curdled, and enter into a state of dissolution, more or less rapid ; 
the blood, owing to its comjioncnt parts, coagulates, being im- 
pregnated with bile, phosphate, and albumen, through the stag- 
nation of the liver and kidneys. This my theory is the one I 
certainly believe in. Savants assert that the disease is generated 
l)y spores of the marine mushroom {Afyeenium fungi marts), 
which multiply in thousands per minute. Others profess it to be 
animalcule termed * microbes.’ ” 

Mp. JoSEi’ii Thomson, the leader of the Geographical 
Society's expedition to East Africa, has arrived in this country. 
Mr. Thomson has suffered greatly from the hardships which he 
had to endure, and it will be several weeks before he regains 
his usual vigour. Mr. Thomson’s expedition has been com- 
])1etely successful, and he himself estimates the results as of far 
greater scientific importance than those of his first expedition. The 
region traversed by him, from Mombassa to the north of Victoria 
Nyanza, is entirely volcanic, and his observations therein will 
be of great geological interest. There is still one volcano, west 
of Kilimanjaro, which shows signs of activity. Mount Kenia, 
though covered with trees, stands amidst a desert. The Masai^ 
the leading people of the region explored, ore of special interest 
Their features, customs, dwellings, religion, language, differ 
markedly from those of any other African people with whom 
Mr. Thomson is acquainted. Fortunately besides his copious 
notes he has brought home many photographs, so that his forth- 
coming narrative is sure to be of unusual interest and value. 

The Conference on Water Supply by the Society of Arts will 
be held at the Health Exhibition to-day and to-morrow. Thp 
Conference will meet each day at 11 a.m., and will sit till 1.3^ 
then adjourn till 2, and sit again till 5. p.m. The papers and 
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<liscussions will be arranged under the following heads : — i. 
Sources of Supply. 2. Quality of Water ; Filtration and Soften- 
ing. 3, Methods of Distribution ; modes jof giving pressure, 
house fittings, discovery and prevention of waste, &c., &c. The 
proceedings will be continued on Friday, and if necessary on 
Saturday, The readers of papers will be restricted to twenty- 
five minutes. Speakers will be restricted to ten minutes. The 
papers to be read will, in most instances, be printed and distri- 
buted in the room. 

Lord Reay has received additional names of foreign dele- 
gates to the International Conference on Education from Austria, 
Baden, Belgium, France, Netherlands, and Switzerland. Prus- 
sia and Denmark contribute reports on the state of education in 
those countries. Lord Carlingford will preside at the opening 
meeting on August 4, at xi a.m. 

At the request of the Council of the British Association for 
the Advancement of Science, Admiral Sir Erasmus Ommanney, 
C.B., F.R.S., has consented to act as Treasurer during the 
meeting at Montreal, Canada. We learn that Prof. W. G. Adams 
of King’s College will be unable to give the Friday evening 
lecture at Montreal, and that Prof. O. J. Lodge will take his 
place. The subject of Prof. Lodge’s lecture will be “Dust.” 
Prof. Bonney sails for Montreal to-day. 

The death is announced of the Swedish chemist, Prof. Sien 
Stenberg, born in 1825. 

According to a note contributed to a recent number of the 
China Heview by M. A. Fauvel of Hankow, the Foreign Office 
and the authorities at Kew are anxious to know the name of the 
tree from which the well-known tea-chests are manufactured. The 
Chinese name is of little use for classification, as it applies to the 
Acetf Liquidamifjff and perhaps to other species, A branch of 
the tree and some old leaves and fruits were submitted to M, 
Fauvel, but the fruits had lost their seeds, and the leaves were 
too old and decayed to be considered as good sjiecimens for 
identification. But at first sight he recognised the fruits as those 
of a Liquitlamhar ; the leaves were all trifid, palmately nerved, 
some slightly serrated, some with a smooth edge. But they 
were too old to show any signs of gland in the serration. They 
differ from those given to the Utfuidambars in general, and from 
the L. Orinitale and L. Chinensis varieties. M. P'auvel thinks 
the wood may belong to the A. Formosana^ but must defer any 
definite opinion until the leaves and flowers arc out. It is some- 
what curious that there should be any mystery at this time of the 
day about so common a substance as the wood of a Chinese 
tea-chest. 

The last number (16) of the Excursions ci Reconnaissances y 
the official publication of the Colonial Government of Cochin 
China, contains as usual several papers of scientific interest on 
that region. The first is a report by two engineers, MM. 
Vienot and Schroeder, of a survey undertaken for railway pur- 
poses of the country from Haiphong to Hanoi, The first part of 
the line from Haiphong to Haidong is about 45 km. in length, 
and the writers of this report describe the physical features of the 
district, the courses of the rivers, the villages, towns, and cities, 
the various productions — ^in short, everything bearing on the 
question of the construction of a line through the place. This 
is followed by a translation of a Chinese work on the mines of 
Cochin China, from which it appears that useful and precious 
metals are to be found there, and were at one time worked with 
success, although owing to the defective native methods the 
work had to be given up. M. Aymonier also contributes some 
interesting notes on the customs and superstitious beliefs of the 
Cambodians. 

According to the Japan Weekly Mail, the meteorological 
system of Japan now comprises twenty-three observatories in the 


most important places throughout the country. Reports are 
sent from each district to the central obser%Titory in Tokio three 
times a day, and are there thrown into suitable form for publica- 
tion by the leading journals in the capital and the open ports. 
To a German, Dr. E, Knipping, belongs the credit of elaborating 
and perfecting the whole system. In Chino, the Shanghai 
Chaml)er of Commerce has also assisted Pere Dechevrens in his 
meteorological work by making him an annual grant of about 
300/. 

A RECENT writer in the North China Herald discusses the 
part played by mercury in the alchemy and materia mctlica of 
the Chinese. Cinnabar was known lo them in the seventh 
century before the Christian cm, and its occurrence on the surface 
of the earth was said to indicate gold bcneaih. Their views on 
the transformation of metals into ores and ores into metals by 
heat and other means took the form of a chemical doctrine about 
a century before Christ, and there is now no reasonable doubt 
that the Arabian Gcl)er and others (as staletl by Dr. Gladstone 
in his inaugural address to the Chemical Society) derived their 
ideas on tlie transmutation of metals into gold and the belief in 
immunity from death by the use of the philosopher’s stone from 
China. Among all the metals with which the .alchemist worked, 
mercury was pre-eminent, and this is stated to be really the 
philosopher’s stone, of which Gebcr, Kalid, and others spoke in 
the times of the early Caliphs. In China it was employed exces- 
sively ns a medicine. On nights when ilew was falling, a suffi- 
cient amount was collected to mix with the powder of cinnabar, 
and this was taken habitually till it led to serious disturbance of 
the bodily functions. In the ninth century an Emperor, and in 
the tenth a Prime Minister, died from overdoses of mercury. 
Chinese medical books say it takes two hundred years to produce 
cinnabar ; in three hundred ycai's it becomes lead ; in two 
hundred years more it becomes silver, and then by obtaining a 
transforming substance called “ vapour of harmony” it becomes 
gold. This doctrine of the transformation of mercury into other 
metals is 2000 years old in China, The Chinese hohl that it not 
only prolongs life, but expels bad vapours, poison, and the 
gloom of an uneasy mind. 

The Peabody Institute of the City of Baltimore is an edu- 
cational insiilution founded in his native city by the rich philan- 
thropist, and worked for the advantage of a rather higher class 
of students than those of the ordinary ftec library. It com- 
bines under one government, as we have before urged the 
advantage of combining, the library, the lecture-room, music, 
and art, besides an annual expenditure in prizes for certain 
schools in Baltimore ; and each department is managed by a 
sub-committee so small as to make every member of it probably 
feel himself greatly responsible for its success. The lecture 
committee provided six lectures each upon " The Sun and Stars,** 
and “The Yosemite Valley,” &c., and four lectures each upon 
“The Crusades,” “The Minds of Animals,” and ** Shake- 
speare’s Plays,” all except the last assisted by illustrations. These 
formed a series of two lectures weekly during the four winter 
months, and season tickets were sold at a price not much 
exceeding threepence a lecture, the expense to the Institute 
being about 100/. The Conservatory of Music sets itseli a high 
ideal, and claims considerable success. It employs five profee- 
sors of music, who have had 160 pupils under them, but no 
pupil reached the level of earning their diploma. A series 
of fifty-one lectures, concerts, and rehearsals were given, to 
all of which annual subscribers are free at a small cost 
similar to that of the lectures, with a charge upon the Iiutitute 
of about one-seventh of the entire amount spent in the cultivadoa 
of music. Upon a Gallery of Art open for eight months during 
the year, and helped by a loan of pictures, the Trustees were 
unable to spend any capital sum, and the expenses were limited 
to the care-takers. Over 1200 dollars were spent according to 
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Mr. Pe|ibody*« will in premiums and medals given to four schools 
in Baltimore. The library, however, is the object of largest 
(M^j^aiiditure, and at being a high*class one in every respect, 
lt,ooo dollars, or one-quarter of the entire expenditure, having 
lyfffp laid out in the purchase of books. Important and uncom- 
mon works are added, supplying the demands of scholars for 
min u te information. Such students are its most numerous users, 
there were but few works of fiction among the 2700 volumes 
kidded during the past year. The library now seaches a total of 
82,^06 volumes. A catalogue of these is being oom^id, the 
fir^ volume of which, hearthy recommended many scholars 
and UbBografdis, and already leading to greater use of the 
libraiy periodicals, contains 868 pages and 61,184 references, 
yat only takes in A->C. We are told that it is offered under cost 
price at sevendbllars to subscribers, but the Provost’s remark which 
follows, that, berides being very expensive, *Mt is not desirable to 
sell many copies,” shows how little the Institute aims at popularity. 
And in no department, truly, can this be boasted of ! The 
lectures seem to have l>een the most successful. The Report 
observes that the annual members of the Conservatory of Music 
ought to rise to 400 or 500 instead of 87 ; and 70 visitors a day 
is not many, out of a population of nearly 400,000, to the Gal- 
lery of Art. Less than 60,000 issues have been made out of 
the great library, and the Provost thinks that the public will be 
surprised to bear that a total of 100,000 persons have visited 
the buildings for its various purposes during the year 1 These 
numbers show how, in America as well as in England, a small I 
rise in requirements brings one into a much rarer, less crowded 
stratum of society. However, in all departments increased 
interest and “remarkable progress” are re^xjirted, which we 
trust may increase tenfold. 

At a meeting of the Vaccination Officers’ Association held on 
Saturday last, a cordial vote of thanks was given to the National 
Health Society for issuing their pamphlet entitled “ Facts con- 
cerning Vaccination,” and the Association expressed their ap- 
preciation of “the thoughtful kindness which prompted the 
Society to assist the vaccination officers of the metropolis in the 
discharge of their often difficult duties.” We are informed that 
the pamphlet in question has now been distributed from house 
to house in most of the districts in the metropolis where small- 
pox is epidemic, and that the demand for it still continues. 
Something like 150,000 copies have already been issued since 
the present epidemic began. 

As a supplement to our note of a meteor seen on the west 
coast of Norway on May 27 (p. 200), it will be interest- 
ing to read the following particulars supplied .by Mr. Gjestland, 
residing at Tysnas, in the province of liergenhus. This gentle, 
man states that he too saw the fire-ball a little after eight o’clock, 
and subsequently heard a report as of distant rolling thunder. A 
couple of days after he happened to be on a farm, Midtvoage, in 
Onarheims parish, where a woman told him that she had seen the 
“ ball ” fall a few feet from the house. On learning this Mr. 
Gjestland, in connection with the parish engineer, began a search 
in the direction indicated, and discovered, in a spot where the turf 
covers the mountain ridge to a depth of about 20 cm., a hole 
where the turf and mould had been as it were blasted away from 
the rock, and in it a handful of pulverised stone, which, 
however, in every respect seemed to resemble the mica schist of 
the mountain. Two days ailer he learnt that a girl on the same 
farm had found a very peculiar stone near the same spot, which 
was thought to be the one searched for. Mr. Gjestland at once 
proceeded to the farm, and has succeeded in obtaining the valu- 
able specimen. He states that in shape and size it is like the 
fourth part of a large Stilton cheese, cut vertically from the 
centre to the side. The height as well as the diameter is 20 cm. 
A fresh fracture on the surface shows that a bit has been broken 


off, probably by striking the rock, while the other side shows 
an uneven, undulating sur&ce partly polished. The exterior is 
sooty and dark in cdlour, indicating that it had been exposed to 
great heat, whilst the interior is grayish brown and interspersed 
with bits of metal having the appearance of iron, some of which 
an X mm. in length. The Mock has a considerable specific 
weig^ resembling diat of iron-stone, is brittle, and may be 
with a knife. The we%ht is 19*5 kil^ 

On July 3, at 9.32 p.in., a brilliant meteor was seen injSt^^ 
holm, crosung the sky from south-eaitt to north-west, 
from the zenith. The colour was first red, then yellow aw 
green, and became finally wh^ as the meteor parted Into 
halves about 45^. above the horiaxm. It afreiwards buxSt into 
fragments, vhien at its point of culmination, the meteor had the 
appearance of a kernel about a third of the moon’s disk in rise, 
with a trail of about the same width and ten times the diameter 
in length. The whole lasted about four seconds. 

The French Northern Railway Company have begun experi- 
ments on motive power generated by electricity at the Chapelle 
Station. The Company have established an electric lift with 
two Siemens electro-magnetic machines, one for elevating the 
weight, and the other for moving the machinery alongside the 
railway. 

During the night of July 19 an earthquake was felt at Agram. 
It lasted four seconds, and was accompanied by subterranean 
rumblings. No damage was done. 

An unknown benefactor recently offered to give 100,000 
marks to the University of Heidelberg, on condition that ladies 
should be permitted to study there. The University has declined 
the offer. 

The additions to the Zoological Society’s Gardens during the 
past week include a Rhesus Monkey {Macacus rhesus S ) from 
India, presented by Mrs. A. Edwards ; a Gray Ichneumon 
{Herpestes piscus) from India, presented by Lieut. A. H. Oliver, 
R.N. ; a Short-toed Eagle {Circaetut galiicus)t South European, 
presented by Mr. W. R. Taylor ; a Bronze- winged Pigeon (Phaps 
ckalcopiera) from Australia, presented by Mr. J. Latham ; five 
Natterjack Toads {Bufo ealamiia), British, presented by Mr. W. 
Stanley ; three Striolated Buntings {Emberiza siriolata) from 
Africa, deposited; a Four-horned Antelope {Tetraceros quadri- 
comis) from India, a Maccarthy’s Ichneumon {fferpesUs mac- 
farthia) from Ce> i m, three Common Squirrels {Sciurus vulgaris)^ 
British, six Aldrovandi’s Lizards {P/es/hdon auratus) from North- 
West Africa, purchased ; two Virginian Deer {^Cariacus vir- 
giftianus), an Argus Pheasant {Argus gigauSeus), bred in the 
Gardens. 


OLTP ASTRONOMICAL COLUMN 

Brorsen’s Comet of Short Period. — We are now within 
about two months of the probable time of the next perihelion 
passage of this comet, and after the middle of August, when the 
moon draws away from the morning sky, it may be within reach. 
So far, however, no epheroeris for this return has been pub- 
lished. The perturbations since its last appearwee in 1879 will 
not have been very material, and the mean motion in that year 
would fix the approaching perihelion passage to about September 
14*5 G.M.T. If the longitudes in Dr. Schulze’s orbit for 1879 
are brought up to 188475, the following expressions for tne 
comet’s heliocentric co-ordinates result : — 

JT - r . [9-94286] . sin (z/ + 207 5(5-7) 
y — r, [9'9S5o6] . sin {v + 126 22-0) 

9 ^r, [973705] . sin (z^ + 60 33-4) 

Taking September 14-5 for the epoch of perihelion passage, 
thfigllpnet’s approximate positions are ; — 
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Decl. DUtmnce iW>in 

. , Earth Sun 

+ 8 8 ... 1*282 ... o-8is 

846 

9 25 ... 1-280 ... 0766 
10 2 

10 37 ... 1-284 o7*> 

11 10 

ri 40 ... 1-295 <^9 

12 8 

+ 12 33 ... 1*312 ... 0*644 

^ Accderadon of four days in the time of 
^petibdioii passage, the efiSsct on the geocentric position is — 

On Augnst 16, in R. A. 4- 15*1. in dedination + 21 
On „ 28, ,, + 16*7, It +14® 

The theoretical intensity of light expressed in the usual manner 
would be 0*92 on August 16, and 1*40 on September 1. 

During the above period; with the places assigned, the comet 
would rise at Greenwich from 2h. lom. to 2h. 20m. before the 
sun. In 1873, when the circumstances approached nearest to 
those of the return in the present year, the comet was detected 
at Marseilles on the mominz of September 2, the distance from 
the earth being 1*02, and that from the sun 0*94, the intensity 
of light 1*08. At its last appearance in 1879 it was seen by 
Tempel at Arcetri, on January 14, when the intensity of light 
was only 0*13, an exceptional case, since at no previous appear- 
ance had it l^en obser^ under a less value than 0*33. 

From the first discovery of the comet in 1846 by Brorsen, an 
astronomical amateur at Kiel, the period of revolution has gra- 
dually diminished from the effect of the planetary perturbations ; 
subjoined are the times of perihelion passage in those years when 
the comet has been observed, and the sidereal periods corre- 


sponding to those times : — 

Days 

1846 February 25*37 G.M.T. 2034*1 

1857 March 29*25 „ 2022*7 

1868 April 17*41 2002*4 

1873 October 10*48 I 999'4 

1879 March 30*54 I 994’9 


From its unfavourable position the comet was missed at its 
returns in 1851 and 1862. It is well known that the present 
orbit is due to the action of the planet Ju];lter in 1842 : at the 
perijove passage at 6 p.m. on May 27 in that year the comet’s 
distance from J upiter was 0*0547 of the eartlrs mean di.stance 
from the sun ; consequent upon this near approach, the inclina- 
tion of the orbit in which it previously niove<l was diminished 
nearly 15® according to the calculations of Dr. Ilarzer, who has 
very fully investigated the circumstances It is probable Ihiit 
there had been a great perturbation of the elements from the 
same cause in 1759-60, and that in 1937 (according to D’Arrest) 
this may again occur. 

The Binary-Star $ I.)ELPHi.Ni,--Dr. Diibjago, of the Ob- 
servatory at Pulkowa, has published a first orbit of this star, the 
duplicity of which was discovered by Mr. Burnham in 1873 ; 
more than 180* of the orbit have been described since that year. 
The period found is 26*07 yeR*'**! the jieriastron passage at 
1882*19. After that most rapid of all the known revolving 
double-stars 8 Equulci, to which Mr. Burnham attributes a 
period of only 10*5 years, there is only one, 42 Comae Berenicis, 
that has a shorter revolution attached to it, and $ Delphini may 
be eventually proved to have the less period. In 1873 Mr. 
Burnham estimated the distance of the components o”’y ; they 
have since closed until the star has been beyond the powers of 
any but the largest telescopes. Dr. Dubjagu’s elements assign 
for 1884*6 position 2 19” '4, distance o"*28. 


i 3 h. G.M.T. 

August x6 
|8 
20 

23 

28 
30 

X 


.. 7 ri 
.. 7 20*0 
.. 7 32-5 

*• ^ ^ 5 ’* 

7 SS'O 
.. 8 11*0 
.. 8 24*2 

• S 37 S 
.. 8 51*0 


JiED SUNSETS^ 

'T'HE equatorial diameter of the earth is 7901 miles and the 
^ circumference is 24,825, and as she revolves once on her 
axis in twenty-four hours, a place on the equator moves through 
X034 miles in an hour : but at any depth beneath the surface the 
velocity is less in proportion to that depth ; in like manner, if 
we 1 (m1c on the atmosphere as part and parcel of the earth, at a 
certain height the velocity is greater in proportion to that height. 
The whole world has been greatly interested during the last 

* Paper read by Alexander Ringwood at an ordinary meedng of the 
Canterbury Philosophical Institute, New Zealand, on May x, X884. 


seven or eight months nvith the beautiful phenomena of coloured 
suns and brilliant sunsets ; and the liveliest interest has been 
exhibited as to their origin. Lockyer was the first, 1 believe, to 
point out the fact of the phenomenon of coloured suns appearing 
Mt in the east and then gradually shifting to the west. He 
traces them to Panama, and speaks of them as bavinf been seen 
on a norrii-sottth line ; but it strikes me that after leaving Panama 
the phmiomenon paned sdll further westward, was seen on 
September 3, 4000 miles west of Panama, and at Honolulu on 
Sei^ember 5, and struck India and Ceylon on the Mi, thus per- 
ftyraaing more than a complete circuit of the g^ohe ; nwmasr, X 
am of opinion that it may be traced still further weitiinid» 4 iiim 
it was seen in lat. 24* 6' N., long. 140* 29' W*, by €kpt 
Penhallow of the barque on September 25, natng mn 
performed 2} revolutions of the globe. 

All the information that I have collected, and from whidi 1 
have compiled the following tables, has been obtained from 
Nature. The time column has been deduced from the rime 
and date of the phenomenon appearing at the different stations, 
reduced to Krakatoa time ; in some instances great difficulty has 
been experienced, especially in reference to the time at Maranham 
in Brazil, and at Trinidad, and it has been concluded that at those 
stations the times are late, because it was seen at Panama before 
the time given at them, which we suppose to be an error. Like- 
wise in the case of the Gold Coast, in one place the date given 
is August 30, and in another September 1, but from the general 
result it would appear to have reached that locality about mid- 
night August 30-31. 

'I'he tables, I trust, are .sufficiently clear ; the first column of 
miles represents the mean diurnal velocity that the cloud travelled 
at between Krakatoa and the different localities m routt ; and in 
the subsequent columns are given the same from each station in 
rotation. Of course it will be understood that a small error of 
an hour or two in the time at the stations comparatively close to 
the eruption would make a large difference where we show the 
diurnal velocity ; and as I have had only a week's notice to 
prepare this paper, I trust that any errors that may be hereafter 
found will be treated with that consideration. 

Tamlk I. — Shwfing the Mean Diurnal Velocity in English 
MU,s of the Phenomena of Coloured Suns and Brutiant 
Sunsets in the Northern Hemisphere 




> j I cIl s 

J. [ui 


' S 


h. I 1 

Scychclius 45 180 a I ; i I I 

li. Coast of Africa... 58 18171873 ' 1 

cloys, I j I 

IJoldCoaHl 4 1846 1969 193 a 

Maranham 5 aoao 1950 1896 1904 ^ 

Trinidad ... si iy 68 ao 8 o| 3 o 4 o 1940 3176 

Panama ... , 6 i ao 5 cj 2040 8176 2334 1930 1980 

^°pknanm ^ ' 8i’*o6ila424'3a»o'a493[2370 a338|aooo 

Honolulu... yi 1900 aoB 4 ' 2 o 8 o' 2036 | 1909 1748,1716 iiaaj 

India... laj 3162 8378 aiya 2328 aai a 3084 3200 23 x 0 3344 

1.4X1, 24 N., long. \ j |j 2132 2246 2206 2268 2165 24 cx)'aj 7 o 2460 23 x 6 ! axya- 

140 30 VV. ... I I ^ I *» I ! I I I 

Arithmetical means...' '1976 2105 2091 2185 2 i 27 ' 2 iii 2022 1964 228 o| 2 i 9 a' 

True mean... aoys' | 

Arithmetical mean for Northern HcmiKphcre 2105 mile* per day. 

The true mean of the first column, viz. that under the head ot 
Java, is obtained by adding the distance between Krakatoa and 
each separate station together, and dividing the ^gregatc by the 
gross total number of days. T'hc way by whiA the distance 
between any two stations is derived is by multiplying the diffe^ 
ence in degrees of longitude by the value of a degree in English 
miles for the mean latitude of the two places. It must be re- 
membered that between India and the last-named locality on the 
list the dust cloud is supposed to have performed over a revolu- 
tion and a half of the earth. . . r u 

I place great confidence in the result obtained from the ooser- 
vations deduced from India, because there there arc sc^es of 
trained meteorological observers whose duty it is to immediately 
report any phenomena that may take place, and such as that 
concerning which I speak could not have escaped their immediate 
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uotioe ; so we may conclude that the hour of its arrival there is 
yery accurately determined, which gives a mean daily velocity of 
a 162 miles ; and taking the velocity from its journey and a half 
round the world, from India to lat. 24® N., long. 1404® W., we 
^nd it to be 2192 miles per day, or *30 miles only in excess of 
the other computation. But if we take the whole journey from 
Krakatoa to that locality, about 2 % revolutions round the globe, 
we find the mean to be 30 miles less than the first, or 2132 miles, 
and that will be accounted for through the diminished value of 
the degree in longitude at the mean latitude between Java and 
lat. 24" N., long. 1404** W. 

I'he mean diurnal velocities obtained from the intermediate 
stations, between Java and India, agree very closely ; when wc 
consider that at those several places the phenomenon was wholly 
unexpected, and thus in most instances the dates and times given 
appear to be somewhat late, it is quite possible and natural that 
it escaped notice at least once ; in India, however, we may con- 
clude that they were on the alert, and consequently the mean 
velocity deduced from that idacc ought to bear great weight. 
There is another thing that ought not to be lost sight of, viz. that 
without this list of stations, more than encircling the globe, one 
might suppose that the cioud after leaving Krakatoa stretched 
away westward, and as I gather from Lockycr’s paper by his 
north-south line, to have extended to the north and south, forming 
a letter V with the apex at the Straits of Sunda. Now Lockyer 
tracks it to Panama, to which place we see it to have had a 
diurnal velocity of 2059 miles, and from Panama to India 1 made 
it 2200 miles per day, which makes me believe that the cloud 
was performing a spiral path northward round the globe. 

Before proceeding I will now turn to the observations in the 
Southern Hemis])herc, in order to see whether the same has 
taken place there. This table has been prepared in like manner 
to the former, viz. the dates and times are reduced to that of 
Krakatoa, and the distances in ICnglish miles obtained from the 
■difTerence in degrees of longitude reduced to the value of the 
mean latitude of the two jdaccs. 

Table II . — Shtnoinff the Mean Diurnal Velocity in English 
Miles of the Phenomena oj Coloured Suns and Bnlliant 
Sunsets in the Southern Hemisphere 



Time 
from 
Java to 

Java 

Mauri- 

tius 

Adelaide) 

Cut>v of 
(hiod 
Hope 

Mauritius ... ... 

Adelaide 

Cape of Good Hope 
Christchurch 

hours 

days 

3 li 

29* 

x68o 

2041 

20R2 

1980 

2047 

199 « 

2010 

2120 

2070 

Arithmetical means 


1984 

2005 

2065 

2070 

7 ’rue mean 


2100 





Arithmetical mean for Southern Hemisphere 3031 miles per day. 


The marked similarity between these two tables is most 
striking, and, as in the first table, the greatest discrepancy is 
found between Krakatoa and Mauritius, where the data are 
reckoned in so many hours, in which case an hour or two makes 
A material di^erence in the diurnal velocity. At present 1 cannot 
find any station reporting the phenomenon between Mauritius 
Adelaide, but we may conclude that after it passed Mauritius 
It crossed Africa, the South Atlantic, and South America, whence 
we may expect to hear of it, as there are many competent ob- 
•servew in ^ that part of the world ; it then traversed the great 
South Pacific Ocean and North Australia, and after performing 
another such journey round the world, but in a higher latitude, 

AustnUia about September 17. 


G<K)d Hope on September 20. It again crossed the South 
Atlantic and South America about the latitude of Buenos Ayres, 
and a third time traversed the South Pacific, striking the coast 
of New ^aland on September 25, the date of my first seeing 
it ; on which occ^on tne western sky at sunset presented aU 
the colouta seen in the pearl-shell. Since then the western and 
eastern skies have presented those beautiful crimson tints that 
nave delighted the worid, and on many occasions I have seen 
It almost in the zenith two hours after sunset. During some 


evenings it has quite illuminated the western face of buildings 
with a bright glare as from a fire, whilst on others it has been 
very faint and sometimes not discernible : giving to my mind the 
idea of its not being a continuous band but a series of dust clouds 
with clear spaces l^tween. 

From an investigation of the two tables it will be seen that the 
mean diurnal velocity in the Northern Hemisphere was, during the 
first revolution, about 2162 miles, and during the second it in- 
creased to 2192, or 30 miles per diem extra. And the same 
increased velocity is observed in the Southern Hemisphere, 
where we find the approximate velocity during the first two revo- 
lutions, viz. on its reaching Adelaide, to be 2041, whereas during 
the next revolution from Adelaide round to New Zealand it was 
2120 miles, or an increase of 80 miles per day. It will be 
further noticed that in the Northern Hemisphere the time occu- 
pied in its first revolution was about eleven days, and the same 
rate is observed during the next revolution and three-quarters, or, 
in other words, within the tropics it encircled the world in eleven 
days. It is the same within the southern tropics, where it took 
21 i days to reach Adelaide in its second revolution, but it per- 
formed the next revolution in about 94 days, reaching New 
Zealand in 29J days after the eruption. Thus it performed 2 \ 
revolutions in the Northern Hemisphere in 29I days, and in the 
Southern Hemisphere it performed 2% revolutions in 294 days, 
showing that the initial velocity at starting has only very slightly 
fallen off in even latitude 45® S. So in the following aiscussion 
I will adopt a mean diurnal velocity for the dust cloud of 2083 
miles, or 87 miles per hour to the westward. 

As I showed at the beginning that, if the atmosphere be con- 
sidered n.s ])art and pared of the earth, a particle of it at a certain 
height will cover a greater distance in a certain time than that 
part of the earth immediately beneath would, so if we know 
the rate per hour that a certain thing apparently moves to the 
westward, or seems to lag behind the (Uurnal revolution, we can 
ascertain the height. Wc know that it lags behind at the rate 
of 2083 miles ])er day, which, added to the circumference of the 
world, gives a circle of 26,908 miles, and this divided by 3*1416 
gives a diameter of 8565 miles, or 664 miles greater than that of 
the earth, or a height of 332 miles above the surface. Or, 
putting it this way, we may assume that at the latitude of 
Krakatoa the earth has an nourly velocity of 1034 miles, and 
th.al any matter ejected thence into the upper regions of the 
atmosphere, would retain the same rotary velocity as it had 
before, viz. 1034 ])er hour to the eastward ; but we have material 
under our observation which cannot keep its zenithal position 
at starting, by 87 miles per hour, showing it to be at an ele- 
vation of 332 miles. 

Now the spectrosco])e tells us that the red colour is pro- 
duced throiigli dust of almost ultra microscopic fineness, and 
in^ some specimens of this dust that have already^ fallen the 
microscope shows the existence of salt crystals, which fact in 
itself almost jiroves it to be of volcanic origin, and not meteoric 
or cosmic dust. Now Prof. Helmholtz states that “the re- 
flecting medium, w'hatever it was, over Berlin on the last three 
nights of November, was about 40 miles above the earth 
and if we work on this data wc have a circle whose diameter 
is 80 miles greater than that of the earth, or a circle of 7981 
miles, which, multiplied by 3*1416 gives a circumference of 
24S miles more than that of the earth, which, 
divided by 24, shows an excess of about 104 miles per hour 
above the surface velocity of rotation. But we want to account 
for an excess of 87 miles per hour ; so if wc accept Prof. Helm- 
holtz’s statement we must only suppose that at the altitude of 40 
miles there is an easterly current, or one moving to the west- 
ward, of 77 miles per hour ; for, assuming as we do from 
the foregoing tables and calculations that the earth rolls from 
under the cloud at the rate of 87 miles per hour, unless we 
admit of an easterly current we cannot stop short of that 
enormous height of 332 miles unless we suppose that the power 
of gravitation has only a feeble hold on those most minute 
dust particles at the altitude of 40 miles, where the atmosphere 
has not the many thousandth* part of the density it has on the 
surface of the globe. 

Mr. W. H. Preece writes stating his opinion that the mass of 
matter ejected retained the same electric sign as that of the 
earth, and as long as that was the case the repulsion force 
would be sufficient to keep the matter afloat ; and in reference' 
to that theory Mr. Crookes writes to state that with a rarefaction 
of one-millionth of the atmosphere, two pieces of electrified 
gold repelled each other at a considerable angle for thirteen 
monilPimd goes on to state that that rarefaction is attained at 
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an altitude of 62 miles, and that the air there is a perfect non- 
conductor of statical electricity, without interfering with the 
mutual repulsion of similarly electrified particles ; and when we 
bear in mind that the particles of minute dust are many thou- 
sands of tim^ smaller and lighter than the gold leaves operated 
upon, there is every reason to believe that electrified dust, once 
piw^ed 50 or 60 miles high, might remain there many years. 

Before proceeding further I must draw your attention to the 
fact that at the time of the great eruption, and during Sep- 
tember, the mean temperature at Batavia, and throughout Java 
graerally, is at its maximum ; consequently we may conclude 
that the equatorial belt of calms and uprushing air that encircle 
the globe was lying over that district at the time. This uprush 
IS caused through the heated atmosphere rising, and the two 
trade winds, the north-east and south-east, feed it. When this 
heated air has attained its proper altitude, it flows off to the 
north and south, but the rotation of the earth causes it to flow 
towards the north-cast in the Northern Hemisphere, and to the 
south-east in the Southern Hemisphere, and these winds are called 
by ^me the return trades, and by others the south-west and 
north-west upper currents respectively, and are of great altitude, 
probably ranging up to 50,000 feet. 

Well, the most bulky masses cast upwards by the eruption of 
Krakatoa would immediately fall, and the less l)ulky would fall 
later according to their size, but the great portion of the dust and 
ash would be caught, on its downwnni course, in those upper 
currents just alluded to, and he carried by them to the north-cast 
and south-east. Such we find to be the fact, for the ship Meda^ 
when to tlie westward of Cape North-West, Australia, or about 
1050 miles south-east of Krakatoa, cxjierienccd a fall of dust like 
fuller’s earth, which coverc<l the vessel, on the night of August 
30-31, and Capt. Tierney, of the brig ffazard^ on September I, 
near New Ireland, a distance of 3850 miles due cast of Krak.atoa, 
saw the coloured suns, which was no doubt due to the presence 
of du-t in the atmosphere, drifted eastward with the upper 
current. 

Now, turning to the north-east quarter, or the direction in 
which the south-west upper current of the Northern Hemisphere 
proceeds, we find that m Japan during August 29, 30, and 31, the 
sun was of a copper colour, and liad no brightness in it ; at V<)ko- 
hama, Mr. Hamilton states that on the 29th and 30th the sun 
was of a blood-red colour, and appeared to be obscured. 
This is at a distance of about 3000 miles from Krakatoa, which 
gives a velocity of the up])cr current, or return trade winrl, of 
about 62 miles per hour ; this is not excessive, as T have often 
measured the velocity of the north-west uppjr current at Adc*lai<le 
as over 80 miles per hour. 

You may rcmeinl>er that I did not continue the tracking of the 
dust cloud, from that positirm assigned to it by Cnj)t. Penhallow, 
m lat. 24® N., long. 140 J'’ W,, on September 25, because the 
European and American reports are so peculiar. It was appa- 
rently seen in England before the rest of ICurope, viz. on November 
4 and 9, in California on the 20th, San Francisco on the 23rd, 
Itoly on the 25th, New York on the 27th, and at Berlin on the 
28th ; so you sec that the geographical arrangement is rather 
mixed in reference to the order of dates. This may be accounted 
for by the fact that there w'as a very severe volcanic eruption in 
the Al.aska Group and Peninsula in October, T think ; it was 
j^'^ense, and quite capable of ejecting a dust cloud that 
would envelope the Polar and temperate re^ons of the Northern 
Hemisphere ; of course it was not nearly so terrific as that of 
Krakatoa. So you will sec that we must be careful before we 
assert that the brilliant sunsets of Europe are of Krakatoan 
origin. 

The phenomena of coloured suns and brilliant sunsets, I may 
tell you, have l>een seen before, both in Europe and America, 
in connection with Vesuvian and Iceland outbursts; Mr. 
Somerville, the famous geographer, gives an instance of it which 
Imd been seen in Norway, and traced its origin to a severe erup- 
tion in Iceland. And H. C. Russell, B. A., F.R. A..S., F.R.Met. S., 
wvemment Astronomer, Sydney, in his book on the climate of 
New South Wales, pages 187, 188, gives some most interesting 
instances of historical accounts of darkened and coloured suns. 

I will quote them in their chronological order : — 

^ certain times the sun appears to be not of his wonted 
bnghtness, as it happened to be for a whole year when 
was murderea, when it was so darkened that it 
wuld not npen the fruits of the earth.’ — ViiEil, 
Ceor^,, lib, i., &c. 

** In 1090 there was a darkening of the sun for three hours. | 


In 1106, beginning of February, there was obscuration of 
the sun. 

In 1208 there was a darkening of the sun for six hours. 

**In i 547 » August 24 to 28, the sun was reddish, and so dark 
that several stars were visible at noonday. 

“In 1706, May 12, about ten o’clock in the morning, it 
liecamc so dark that bats commenced flying, and persons 
were obliged to light candles. 

“In 1777, June 17, about noon, Messier states that he per- 
ceive an immense numljer of black globules pass over 
the sun’s disk. 

“ In 1783 there was a dry fo*^ and many attributed it to vol- 
canic action ; and it is well known that in February 
that year fearful earthquakes in Calabria took place, fol- 
lowed by a long list of volcanic eruptions in other parts 
of the world. 

“In 1S31 was an extraordinary dry which excited public 
attention throughout the world. It appeared on tlie 

Coast of Africa August 3 

At Odessa ,, 9 

In South France ,, 10 

Paris 10 

New York ,, 15 

Canton, China end of. 

This fog was so thick that it was possible to observe 
the sun all day with the naked eye, and without a 
dark glass, amf in some places the sun could not be 
seen till it was 15' or 20^ high. At Algiers, United 
States, and Canton the sun’s disk appeared of an azure 
blue or of a greenish colour. Where the fog was dense, 
the smallest print could be read even at midnight. 

“ In 1873, of the dry fog which came on suddenly in June, it 
is recorded that it extended from the northern co.ast8 of 
Africa, over France to Sweden, and over great part of 
North America, and Lasted more than a month. 1 'ravel- 
lers found it on the summit of the Alps. Abundant rains 
in June and July and most violent winds did not dissi- 
pate it ; and in some places it was so dense that the sun 
could not be seen until it had attained an altitude of 12®, 
and throughout the daytime it w.as red, and so dull that it 
might be looked at with tin* naked eye. The fog diffused 
a disagreeable odour, and the humidity ranged from 57 
to 68, while in ordinary fog it is 100. It had a jihos- 
phorescent appearance, and ihc light at midnight was 
conijiarcd to that of full moon.” 

Hen* was exliilntcd a di.agram, drawn correctly to a scale of 
fifty miles to one inch, showing the arc (15”) of a circle whose 
radius was 6 feet 7 inches, or a diameter of 13 feet 2 inches, 
'rhe Himalayas were shown in their correct proportion, so was 
the smoke from Coto]jaxi, estimated by Whymper while on 
Chimborazo at 40,000 feet ; he saw at 5.45 a.m. of July 30, 1880, 
a dense column of smoke shot up straight into the atmosphere 
with prodigious velocity, which in less than one minute had 
risen 20,000 feet above the crater, giving the total height of 
40,000 feet above sea-level. The dust, he goes on to state, 
fell on Chimborazo after six hours, and he estimated that each 
particle did not weigh 1/25000 part of a grain, and the finest 
were still lighter. 

Some people (and very rightly too) exjjress wonder and un- 
belief at the possibility of dust being capable of having been shot 
up to such a height as that ascribed to it, as to cause the red 
sunsets, — but here I have quoted the fact of such, as seen by a 
roan of known repute ; the dust and ashes iven shit up to that 
great height, anu not only that, but as the dust cloud came 
between Mr. Whymper and the sun, he saw the phenomenon of 
the coloured suns. The same may be seen during any very heavy 
dust storm anywhere, when the cloud is between the observer 
and the sun. 

In this description given by Whymper, we have a good illus- 
tration of the tremendous force Nature uses in these convulsions ; 
a force that could throw the finest dust to a height of 20,000 feet 
is almost inconceivable to the human mind, and in that pheno- 
menon we have, I may say, only an eveirday occurrence when 
compared with that giant eruption of Krakatoa. ^t us draw a 
comparison. At the destruction of Pompeii, situated at the 
foot of Vesuvius, the city was enveloped with darkness from 
the density of the dust and ash cloud that enshrouded it, and 
that ultimately buried it ; but now contemplate the tremendous 
power that ejected from a mountain a sufficiency oi dust and ai& 
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envelop a city in total darkness for thirty-six hours, eighty 
milet distant. On that diamm I have sketched an imaginary 
picture of the eruption, and eighty miles distant is represented 
a little over an inch and a half, where you see the letter B, 
showing to your mind the relative distance of Batavia from 
Krakatoa. You can form in your imagination some idea of the 
great height that the dust cloud ascended : to my mind twice 
forty would not be too great. Then again we have the ship 
Charles Bal, when thirty miles distant^ was enveloped at noon- 
day in pitch darkness through the mud-fall. Furthermore, as 
Lockyer says, the sound, the least part of the affair, was heard 
over an area of 4000 miles in diameter, viz. in Ceylon to the 
north-west, at Saigon to the north, and throughout North 
Aiutralia to the south-east. In the last quarter the reports were 
at intervals of fifteen minutes, and sounded like ship-guns, but 
as the hearers were from 150 to 200 miles from the coast, such 
cause could not be assigned. All that can be said is that it is 
beyond the human mind to conceive of such gigantic forces, and 
therefore absurd to throw doubt on the result ; by which I mean 
that if the laws of refraction show that the substance, whatever 
it may be, that causes the red glow, is nt an altitude of forty or 
sixty miles, it is ridiculous to doubt that result, when we cannot 
conceive the magnitude of the power that operated. 

It was not only one eruption that took place, but several, during 
the 26th, the following night, and up to 11.15 n.m. of the 27th, 
about which time the grand finale is supposed to have taken 
plaee. These eruptions followed each other in rapid succession, 
and are thought to have been caused by the rapid conversion into 
steam of vast quantities of water that found admittance into the 
bowels of the earth. Later on the influx of water was too much, 
and the result was that a tremendous power was generated, so ' 
much so as to cause the north part of the island to be blown 
away, and fall eight miles to the north, forming what is now 
called Steers Island. This was followed by a still greater erup- 
tion, when it is thought that the north-cast portion was blown 
clean away, passing over Long Island, and fell at a distance of 
seven miles, forming what is now known as Calmeyer Island. 
These suppositions are almost proved to be facts, from the 
Marine Survey of the Straits just concluded, from which it will 
be seen that the bottom surrounding these new islands has not 
risen, which would most naturally have been the case had they 
been caused by upheaval, but if anything the bottom shows n 
slightly increased depth in the direction of the great pit that 
now occupies the position that the peak of Krakatoa did the 
day before. These incidents are cited to show you the awful 
nature and magnitude of the forces brought into play, as you 
can the more readily satisfy your minds as to the great height 
the dust and ash were thrown to. 

As I said before, this dust cloud may probably be denser in 
some places than others, owing that fact to the relative period 
of time that elapsed between each eruption ; where it is dense we 
may assume that they followed each other rapidly, and where 
it is less dense the interval of time was greater. For you must 
remember that it was shown to you that the cloud apparently 
moves to the westward, or that the earth moves from beneath 
the cloud, at the rate of 87 miles per hour, so that during each 
hour of the eruption there was a long streak of smoke and dust 
being formed. These densest parts were no doubt the cause of 
the coloured suns, and os some observers state, “ the sun ap- 
peared to shine with diminished strength,’* others ‘‘that it was 
rayless and giving no heat, ” so we may look upon that dust 
cloud as playing the part of a great screen, shutting off some of 
the heat of the sun from us. In ihese southern latitudes we 
have experienced those brilliant sunsets for over seven months, 
and 1 nave no hesitation in expressing my opinion that the re- 
markably cool and wet summer just passed in New Zealand was 
due to that dust cloud shutting off the sun’s heat in a great 
degree. And I see from the Adelaide report that the mean 
temperature there during January was over 4^ degrees cooler 
than the average of the previous twenty-five years, and on only 
one occasion during that period was it so low, viz. in 1869. At 
Melbourne also the weather was more like winter than summer, 
whereas in North and Central Australia, or 1 may say down to 
lat. 30*^ on that continent, the weather was fine, clear, and hot, 
without rain, giving me the idea that the sun had less power 
than usual; consequently the north-west monsoon was very 
feeble, not penetrating far inland, the result being that the in- 
terior of Australia has undergone one of the most disastrous 
droughts on record. But now that, as we may suppose, the 
equatorial regions of the atmosphere have parted with the 


greater part of their dust, if not all, the sun has remdned his 
usual power, and the north-west monsoon its luuai s^ength, 
penetrating the heart of Australia with refreshing rains «md 
thunderstorms. So we have here an instance of a most terrifio 
phenomenon that not only brought death and destruction to 
thousands at the time, but that indirectly caused the death of 
thousands and thousands of cattle and sheep through drought, 
and it would be most interesting and instructive to learn 
whether or not such consequences were experienced in other 
parts of the Southern Hemisphere at least. 

It would be beyond the province of this paper, and in fact 
too late to-night, to enter on a history of the tidal and atmo- 
spheric waves that resulted from this eruption, but I will state 
two facts to finally clinch your mind of its magnitude. 'V^en 
the earth opened her mouth and swallowed that vast qimntity of 
water, the down-rush that accompanied the closing-in of the 
surrounding crust was so much as to produce a tidal wave that 
passed and repassed twice, I believe, round the globe. The 
other fact is, that the tremendous explosion that accompanied 
final eruption produced such a vacuum as to cause atmospheric 
waves to start, and which traversed and retrayersed the eakh to 
the antipodes of Krakatoa no less than four times. 

Some astronomers have thought that the whole phenomenon 
may be accounted for by supposing the earth to be passing 
through a dense meteoric track. To my mind, however, the 
greatest clifliculties brought to bear against the volcanic theory 
are child’s play when compared with the possibili^ of about 
10,000,000,000 to one of a meteoric track $0 formed as to have 
its path, cither at aphelion or perihelion, so remarkably coinci- 
dent with that of tne earth as to keep company with her for 
seven or eight months. Besides, were it either meteoric or 
cosmic dust, it would be seen all over the earth at the same 
time, and would be visible all night. 

No ; the only extra-terrestrial argument that would bear any 
investigation is that of its belonging to the phenomenon of the 
zodiacal light, which argument, I believe, was adopted at first 
by my friend Charles Todd of Adelaide ; but, as time goes on 
and more information is gathered, the volcanic theory, 1 believe, 
will lie finally adopted. 


THE THEORY OF THE WINTER RAINS OF 
NORTHERN INDIA ^ 

A T first sight, the occurrence of rain in Northern India at the 
“ season when the north-east or winter monsoon is at its 
height seems to present a meteorological paradox. The well- 
known theory of the winter monsoon is that at that season the 
barometer stands highest in North-Western India where the air 
is cold and dry, and lowest in the neighbourhood of the equator 
where it is warm and moist ; and therefore, in accordance with 
elementary mechanical laws, the wind blows from the former to 
the latter. But the precipitation of rain requires that the air 
should have an ascending movement, and this can take place 
only over a region of low barometer, towards which, therefore, 
the winds arc pouring in. Hitherto no one has attempted the 
reconciliation of these apparently discrepant conditions. 

.Since the establishment oi a Meteorological Department under 
the Government of India has rendered it possible to study the 
weather of India as a whole from day to clay, it has l^en my 
practice to investigate every case of cold weather rainfall in 
Northern India, amounting generally to three or four in ea<* 
year, and although many important points still remain for eluci- 
dation, it is now at least possible to clear up many of the 
difficulties of the problem, and to reconcile the apparent incon- 
sistencies. 

The charts which accompany the paper show the distribution 
of atmospheric pressure and the prevalent winds in the four 
months of the cold weather. They exhibit many features in 
common. The region of highest barometer is in the Punjab and 
the Indus Vall^, and from this on axis or ridge of high pressure 
extends across l^jputana and Central India, havine a trou^ of 
slightly lower pressure in the Gangetic plain and the Northern 
Punjab on the one hand, and a much lower pressure in the 
peninsula on the other. The winter monsoon blows around this 
region of high pressure in an anticyclonic curve, ue, in the direc<i 
tion of the watch-hands, but in the Punjab and the Gangetic 
plain there is but little movement of the air, the average rate 

* Abstract of a paper read before the Asiatic Society of Bengal on March 5, 
1884, F. Blanfbrd, F.R.S., Prerident of the Society. 
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being less than two miles an hour, and calms constitute about 
one-uiird of the observations. Also it is shown, by the baro- 
metric registers of the Himalayan hill-stations, that that 
distribution of pressure which, on the plains, causes the north-east 
monsoon, does not exist and is even slightly reversed at an 
deration of 7000 feet. 

Hence, in Northern India, the state of things which pro- 
duces the winter monsoon is restricted to a small height, and is 
then only an average and not a permanent condition ; and that 
which chiefly characterises the atmosphere is its stillness, a con- 
dition in which any local action, small and feeble as it may be 
at first, may eventually set up a disturbance such as to revolu- 
tionise the existing conditions. 

The cold weather rainfall is always the result of a local fall of 
the barometer, the formation of a barometric depression, which 
generally appears first in the Punjab or Western Rajputana, and 
5 ien moves eastwards. Towards and around this depression the 
winds blow cyclonically (f.e. against the direction 01 the clock- 
hands), and the winds from the south, coming up charged with 
vapour which they have collected from the warmer land surface 
of the peninsula and sometimes from the sea, discharge this as 
rain chiefly to the east and north of the barometric minimum, 
where they form an ascending current. 

Thus in the cold weather, rain generally begins in the Punjab 
and later on extends to the North-Western Provinces, Bchar, 
and sometimes to Bengal. As the disturbance travels eastwards, 
it is followed up by a wave of high barometric pressure, and cool 
north-west winds, which usually last for a few days after the rain 
has cleared off. 

The crucial point of the problem of the cold weather rains is, 
then, how to account for the formation of these occasional baro- 
metric depressions in a region where the barometer is generally 
high at this season. It has been suggested by one writer that 
they travel to us from the west across Afghanistan. This, 
however, can be only a guess in the dark, for, at the time it was 
made, there were no observatories to the west of India nearer 
than Bushirc, at the top of the Persian Gulf. There is one now 
at Quetta, and I have examined the registers of this observatory 
to see if they give any sup)x»rt to the idea, and find that, witn 
the exception of two doubtful instances, they do not. I con- 
clude therefore that in most cases, if not in all, these disturb- 
ances originate in India, and their cause is to be sought for in 
the meteorological conditions of Northern India itself. In some 
instances they make their first appearance in Rajputana or 
Central India, and there can then be no question>hatevcr of their 
purely local origin. 

Now the region over which the winter rains are more or less 
regularly recurrent coincides with that in which the relative 
humidity of the air at this season, instead of diminishing towards 
the interior of the country, increases with the increasing distance 
from the coast. In any month between March and December, 
as we proceed from the coast of Bengal towards the Upper Pro- 
vinces, the air becomes drier and dner, not only as containing 
an absolutely smaller quantity of water vapour, but also, inmost 
months, in virtue of its increased capacity for taking up vapour, 
owing to its higher temperature. But from December to March 
the dryness increases inland only as far as Behar. Beyond this, 
although the quantity of vapour in the air remains very nearly 
the same or even undergoes a slight diminution, in virtue of the 
increasing cold there is an approach to that temperature at which 
this small quantity of vapour would begin to condense, forming 
cloud or fog ; and it is in the Punjab that, in this sense, the air 
is most damp.^ The result is that which our registers show to 
be the case, viz. that from^ December to March it is also the 
m^t cloudy province. This seems to depend ve^ much on the 
stillness of the air. The v^ur that is always Ming given off 
from the earth’s surface difnises gradually upwards in the still 
atmosphere, and soon reaches such an elevation that it begins to 
condense as cloud. When once a moderately thick bank of 
cloud is thus formed, the equilibrium of the atmo^here is 
speedily disturbed. It is well known as a fact from Glaisher’s 
balloon observations, and is also a consequence of the dynamic 
theory of heat, that the vertical decrease of temperature in a 
dottd-laden atmosphere is much slower (about one-third) than 
that in a dear atmosphere. This initial disturbance will suffice 
then to cause an indraught of air from around, an ascending 
current is set up, the barometer falls ; warm, vapour-laden winds 
pour in from the south, and we have all the conditions of the 
winter rains. 

If this view be just, the stillness of the atmosphere combined 


with the presence of a moderate evaporation must be accepted 
as the condition which primarily determines the formation of 
barometric minima and the winter rains of Northern India. 
And this stillness is obviously due to the existence of the lofty 
mountain ranges which surround Northern India, leaving free 
access to the plains open only to the south. 

Were the Himalayan chain absent and replaced by an un- 
broken plain stretching up to the Gobi Desert, it is probable 
that the winter rains of Northern India would cease ; any local 
evaporation in the Punjab and Gimgetic valley would be swept 
away by strong, dry, north-east winds blowing from the seat of 
high pressure, which, in the winter months, lies in Central Asia, 
and instead of the mild weather and gentle breezes which now 
prevail at that season on the Arabian Sea, it would be the 
theatre of a boisterous and even stormy monsoon, such as is its 
local equivalent of the China Seas. 


SCIENTIFIC SERIALS 

BulUHn de VAcadimu dcs Sciences dc St, PiUcrsbourg^ vol. 
xxix. No, 2. — On a new comet, by O. Strove. Its elements, 
calculated by Herr Seyboth, arc i — T = 1884, January 23*225 
average time of Pulkowa ; ir = 92° 19' 39" ; Q »= 253® 22' 52'’ ; 
I n 74“ 2V $&' ; n tB 198^' 56' 47" ; q =» 9*87922. Dr. Struve 
considers it as identical with the comet of 1812, calculated by 
Kncke, and adds a note, by llerm. Strove, about the sudden 
increase of its light on September 19 to 22. — A report on M. 
Backlund's memoir on the motion of the comet of Kncke from 
1871 to 1881, by O. Struve.— On petrified wood from Ryazan, 
by Prof. Mcrcklin ; it is like Cupressinoxylon erraiicuftt , — Ob- 
servations on some propositions relative to the numerical function 
E(x)i by V. Bouniakovsky (third paper). — Remarks on Gina- 
ktrti’s “ Kampakakathanakaka,” translated by A. Weber, by 
Otto Bdhtlingk. — On the contact of inverse figures with the 
polar reciprocals of the directing figures, by J. S. and M. N. 
Vanecek. — Note on wollastonite, by N. Kokscharow. — Tele- 
phonic phenomena in the heart produced by the irritation of 
ftcfvus vagtis, by N. Wedenski. — On the use of the telephone for 
the measurement of temperature, by R. Lenz. — On terrestrial cur- 
rents compared with magnetic variations, by H. Wild. — On the 
variability of the light of Y Cygni, by Eci. Lindemann. The 
observations were made in 1881 to 1883, and the mi^itude 
varied from 6*8 to 10*4, showing an annual periodicity. The star 
changed its colour, as dso its shape, becoming sometimes more 
nebulous, and the changes could scarcely be explained by mere 
conditions of observations. — Determination of the parallax of a 
Tauri, by Otto Struve. Its value, deduced from observations 
made in 1850 to 1857, is o'' *5x6, with a probable error of o"*oS7. 
— On some arithmetical consequences of the formulae for the 
theory of elliptical functions, by Ch. Hermite. — Note on the 
discovery of kalait in Russia, by N, Kokscharow. — Studies on 
milk (second and third papers), by Heinrich Strove ; being a 
series of analyses of cows^ and human milk, which bring the 
author to the conclusion that there are two kinds of caseine, 
the a-caseine and the jB-caseine, — On the atmospheric waves 
produced by the Krakatoa eruption, by M. Rykatcheff. 

Verhandlungen des Naiurhisterischm Sereins der j^eus^ 
siseken Rheinlande und Wcstfcdefis^ fortieth year, 1883.— Contri- 
butions to the knowledge of the igneous rocks in the Carboni- 
ferous hills and New Red Conglomerates between the Saar and 
the Rhine, by H. Laspeyres.-^n the trachyte of Hohenburg 
near Bonn, by the same author. -^A study of the Devoniai^ 
formations between the Roer and Vicht Rivers, by £. Holzappel. 
— Remarks on the loess of the Lahn Valley, by F. F. von DUcker. 
— Tertiary shingles of marine origin on the slate hills of Nassau 
and £ms, by the same author. — An account of some living 
American reptiles, spiders, and insects found at Uerdingen amongst 
the dye-woods imported for the Crefeld silk dyeworks, by F. 
Stollwerck. — Report on the prohistoric remains of the Sieg 
Valley, by Dr. M. Schenck. — On the dwlopment of the mining 
and smelting industries in the Sieg district, by H. Gerlach. — 
Remarks on some monstrosities and aberrations in the colour of 
the mammals of Westphalia, by Dr. H. Landois. — On the 
greenstone of the Upper Ruhr Valley and its association with 
the slates of the Lenne district, by A, Schenck, iun.— A descrip- 
tion of some archaeological remains from the Vlotno district, Weser 
Valley, by H. D’Ocnch.— A contribution to the study of the 
flora of the Rhenish Province, by M. Melshcimer. — A survey o£ 
the geological relations in the French Ardennes, by Prof, von 
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Lasaulx. — On the granites of the Watawa district, Bohemia, by 
Dr. J. Lehmann. — On the progress of electrical appliances, by 
H. Coerper. — Memoir on Anopliwhora {Uniona pi hlig)^ by Prof, 
von Koenen. — Obituary notice of Dr. Hermann MUller of Lipp- 
stadt, by Ernst Krause.— -On the crystals of ox^ate of lime 
present in the foliage and stem of Iris Jloreniina (four illustrations), 
ny Prof, von Ls^ulx.— Remarks on a human skull and other 
human remains recently discovered in the loess of the Mosel near 
Mettemich, by Prof. SchaflThausen.— Report of a geological excur- 
sion to the island of Corsica, by Prof, von Rath. — On the bacillus 
of tuberculosis and its presence in the human tissues, by Dr. H. 
Menchc. — Remarks on some small crystals of leucite of unusual 
formation, by Prof, von Rath, — On ten small mammoth teeth 
from the Schipka Cave, Moravia (one illustration), by Prof. 
Schaflhausen. — On the action of bromide of aluminium on the 
dibromide of acetyl and on benzine, by Dr. Anschutz. — On a 
new synthesis of anthracene, by the same author. — Note on 
jjyrites from the Gommem and Ploetzky sandstone, near Magdc- 
Durg, by Prof, von Lasaulx. — On the treatment of bites by 
venomous snakes, by Prof. Bins. — On a manganese and copper 
alloy, by H. Heusler. — Report of a scientific excui*sion in the 
island of Sardinia, by Prof, von Rath.— On the Tertiary forma- 
tions of the Bonn district, by Dr. Pohlig. — On the naphtha and 

f ietroleum regions of Caucasia, by Dr. O. Schneider. — On the 
bssiliferous diluvium of the North German lowlands, by Dr. A. 
Rcmele.— Microscopic examination of a series of Norwegian 
rocks from the Tromsoc district and the Lofcjlen Islands, by A. 
Philippson. — Effects of lieat on the optical bearing of crystals, 
by W. Klein. — On the properties of racemic acid and of the 
inactive pyr{)lartaric acid of calcium, by Dr. AnschUlz. — Geo- 
logical and pala’onlological researches in the Bonn district, by 
Dr. Pohlig. — Microscopic examination of some specimens of 
volcanic matter from Krakaloa, !)y Prof, von Lasaulx. — Remarks 
on a new variety of glaukojipan from the island of Groix, on 
the west coast of Brittany, by the same author. 

J^mdiconti del R, htitnlo Lotuhardo^ May 29 and June 5. — 
Etruscan notes, by Prof. Klia Lattes. — Remarks on the laws 
affecting contract labour, by U. (iol>hi. — On the colouring sub- 
stances of putrefaction, and on some methods of discharging 
colours, by Dr, Paolo Pellacani. — On the supjiosed dis))osiiion 
to cretinism in patients o^)erntcd rm for affections of tlic parotid 
glands, l)y Dr. <i, Fioram. — A new determination of the latitude 
of the Brcra Observatory, Milan, effected in the months of 
Febniary and March of the nresent year, by L. Struve. — On a 
nroidem connected with the tlieory of stationary electric currents, 
ny Prof. E. Beltrami.— On the nature of the colouring substance 
found in the urn of St. Ambrose, dating from the ninth century, 
by Prof, fi, (llarnellutti. — On the relation between the elasticity 
of some metallic wires and their electric conductihilily, by Dr. 
G. Poloni. 


SOCIETIES AND ACADEMIES 
London 

Geological Society, June 25. — Prof. T. G. Bonney, D.Sc., 
F.R.S., President, in the chair. — James Campbell Christie was 
•elected a Fellow, and Baron C. von Ettingshausen, of Graz, a 
Foreign Correspondent of the Society. — 'Phe following com- 
munications were read'; — Additional notes on the Jurassic rocks 
which underlie London, by Prof. John W. Judd, F.R.S. Since 
the reading of the former paper on the subject (February 6, 
1884) the well-boring at Richmond has been carried to a depth 
of more than 1360 foct. The point reached is, reckoning from 
Ordnance-datum line, 220 feet lower than that attained by any 
other boring in the London basin. A temporary cessation of 
the work has permitted Mr. Collett Homersham to make a more 
exact determination of the underground temperature at Rich- 
mond. At a depth of 1337 feet from the surface this was found 
to be 75 J® F., corresponding to a rise of temperature of i’ F. for 
every 5^*43 descent. The boring is still being carried on 
in the same red sandstones and marls,"’ exhibiting much false- 
bedding, which were described in the previous communication. 
The Rev. H. H. Winwood, of Bath, has had tlie good fortune 
to find the original fossils obtained by the late Mr. C. Moore 
from the oolitic limestone in the boring at Meux's Breweiy in 
rSyS. A careful study of these proves tlmt, thouj^ less numerous 
and in a fiur less perfect state 0/ pn^ervation than the fossils from 
the Richmond well, they in many cases beloi^g to the same 
ipeoiei, end demonstrate the Great Oolite age of the strata in 


which they ocair. — On some fossil Calcisponges from the well- 
boring at Richmond, Surrey, by Dr. G. J. Hinde, F.G.S.— ;Ott 
the Foraminifera and Ostracoda from the deep boring at Rich- 
mond, by Prof. T. Rupert Jones, F.R.S. — Polyzoa (Biyozoa) 
found in the boring at Richmond, Surrey, referred to by Prof. 
J. W. Tudd, F.R.S., by G. H. Vine, communicated by Pro£ 
Judd, F.R.S. — On a new species of Conoceras from the Llanvim 
beds, Abereiddy, Pembrokeshire, by T. Roberts, B.A. Only 
five species of Conoc^as have as yet been described ; the author 
compared the Llanvim species with these, and also with a fossil 
from the Devonian of Nassau, which Kayser referred to Goff{pJko* 
ceraSf but which possesses several characters in common with 
Conoceras, The horizon from which this new species was ob- 
tained is that of the Llanvim beds, some typical Llanvim fossils 
having been found with it. The author named the species Con^ 
ceras llanvitnemis , — Fossil Cyclostomatous Bryozoa from Aus- 
tralia, by A. W. Waters, F.G.S. In the present paper the 
Cyclostomala from Curdles Creek, Mount Gambler, Baimsdale, 
Muddy Creek, &:c,, Aldinga and River Murray Cliffs were 
descrif)cd, bringing the total number of fossil Bryozoa from Aus- 
tralia, dealt with in this series of papers, up to 195, of which 85 
arc known living. Of the 32 Clyclostomata now dealt with, 12 
at least arc known living, and one cannot be distinguished from 
a Pabccjzoic form ; 9 arc apparently identical with European 
Cretaceous fossils. Although so many remind us of European 
Chalk and Miocene species, great stress was laid upon the im- 
perfect data available for such comparisons, the Cyclostomata 
furnishing hut few characters which are available for classifica- 
tion, which, so far, has, almost entirely been base<l upon the 
mode of growth, which, in the Chilostomata, has been snown to 
be of secondary value. In consequence of the few available 
characters, the Cyclostomata do not seem likely to be ever as 
useful paltcontologically as the Chilostomata, and os they are 
less highly differentiated, it is not surprising to find that they are 
more persistent through various periods. In order to sec how 
far other characters might be available, the author has examined 
Cyclostomata, both recent and fossil, from many localities and 
strata, and pointed out that the size of the zooecia should always 
l>e noticed, as also the position of the closure of this tube. 'Inc 
arrangement of the interzoa'cial pores may frequently give great 
assistance, and these are considered the equivalents of the 
rosette- ]>latcH ; \)ut the most useful character of all is no doubt 
the oviccll, which varies specifically in position and structure ; 
but this unfortunately occurs on hut few specimens, and has 
rarely been describcil fossil, although greater attention to this 
will no doubt lead to its being freijuonily found and noticed. — Ob- 
servations on certain Tertiary formations at the south base of the 
Alps, in North Italy, by Lieut. -Col. 11. H. God win- Austen, F.R.S. 
— ( >n the geological position of the Weka-Pass stone, by Capt. 
F. W, Hutton, F.G.S. 'J'he beds described in this paper are 
of older Tertiary and newer Secondary age, and occur in the 
northern part of Ashley county, in the province of Canterbury, 
between the Hurinui and Waipara Rivers. All of the beds are 
met with at Weka Bass, on the railwa]^ and road between Christ- 
church and Nclfsn, and the following is the section in descending 
order: — (i) Mount- Brown beds; pale yellowish sandstone with 
bands of shells and coral limestone, considered by all New 
Zealand geologists upper Eocene or Oligocene ; (2) gray sandy 
marl; (3) Weka-Pass stone, yellowish with arenaceouslimestone, 
usually with small green grains ; (4) Amori limestone, white, 
flagg)^, and arj^illaceous ; (5) green sandstone with remains 
of marine SaurianvS. I'he last rests conformably on beds of 
coal and shale, with leaves of dicotyledonous Angiosperms, form- 
ing the base of the Waipara system. To this system Nos. 4 and 
5 of the above section have also been referred by Dr. von Haast 
and the writer. The upper beds are the Oamara system of the 
same authors. The question to be decided is the limit between 
the two. The green sandstone (No. 5) and the coal shales arc 
generally admitted to be Cretaceous. The geogmphical distri- 
bution of the beds enumerated was briefly descril^, the gray 
sandy marl (No. 1), the Amori limestone (No. 4), andthegrM 
sandstone having a northerly extension to Cook’s Straits, whilst 
the other beds have been traced to the south only. An exami- 
nation of the stratigraphical eridence shows that at Weka Pass, 
and also on the Waipara, the Weka-Pass stone nests on a water- 
worn surface of the Amori limestone, and near the Pass the 
former overlaps the latter. The gray mad (No. e) is eridm^ 
unconformable to the lower beds of m Waipara system, idiUat 
at Waipara and Weka Pass it passes down conmrmahly ime 
the Weka-Pass stone. The gmy marl also pesses ep comrm- 
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ably into the Moimt-Brown beds. The author concludes that the 
break in succession is between the Weka-Pass stone and the 
Amori limestone. The geological evidence is in accordance 
with the paljEontological data. The fossils hitherto found in the 
Weka-Pass stone ( Po/u/a elongata^ Scalaria ra*un /a, Strufkio- 
laria sen^x, Pecien ho hsieiteri^ Miomi crau'furdi^ Schkaste/^ 
ro*mndatuSi and Flabellum circulate) arc found in other parts of 
New Zealand in Upper Eocene beds. None of them are known 
from the Cretaceous Waipara system. The fossils from the gray 
marl are also in some cases identical with those found in the 
Mount-Brown beds. The author concluded by giving reasons 
for not agreeing with Dr. Hector, who classes all the betls men- 
tioned as belonging to one system of Cretaceo-Tertiary age. — On 
the chemical and microscopical characters of the Whin Sill, by 
J. J, H. Teall, F.G.S. — A critical and descriptive list of the 
Oolitic Madreporaria of the Boulonnais, by R. F. Tomes, 
F.G.S. — On the structure an<l affinities of the family Receptacuh- 
tidse, including therein the genera IschadUes, Murch., (~ Tetra- 
Eichw.), Sphitrospon^^in ^ Pengelly, Acanth^ckonia^ g.n., 
and Receptaculitcs^ Defr., by Dr. G. T. llinde, F.G.S. — On the 
Pliocene mammalian fauna of the Val a Arno, by Dr. C. J. Forsyth 
Major, communicated by Prof. W. Boycl Dawkins, F.R.S., 
F.G.S, — Notes on the geology and mineralogy of Madagascar, 
by Dr. G. W. Parker., communicated by F. W. Rudler, 

F. G.S. This paper commenced with a sketch of the physical 
geography of the island of Madagascar. A central jdateau from 
4000 to 5000 feet high occupies about half the island, rising 
above the lowlands that skirt the coast, and fnun this plateau 
rise a number of volcanic cones, the highest. Ankaratra, ?H*ing 
8950 feet above the sea. With the exception of certain legends, 
there is no record of a period when the volcanoes were active : 
two such legends were given. 'I’he known volcanic cones were 
enumerated. I'liey ovtend from the northern extremity of the 
island to the 20th parallel of south latitude. Beyond this, granite 
and other primitive rocks occur as far as lat. 22“, south of which 
the central jiarts of M.i<lagascar arc j)ractically unknown to Euro- 
peans. Some cratcr-lakes an<l intmerous hoi and mineral springs 
occur. Earthquakes arc occasionally felt in the islaml, most fre- 
quently in the monilis of Scptcmljcr and Octolwr. 'I'he shocks 
are generally slight. Only a sinple trap-dyke is known near 
Antananarivo. 'I hc hills ar lund this city arc of varieties of granite 
(? granitoid gneiss). The general direction of the strata is 
parallel to the long axis of the island. Marine fossils have been 
found by Rev. J. Richardson and Mons, (irandidier in the south- 
west part of the central plateau. 'I'hcse fossils are referred by 
the last-named traveller to the Jurassic system. Rem.ains of 
Hippopotami^ gigantic tortoises, and an extinct ostrich-like bird 
have also l>ccn recorded. North and north-west of the fossili- 
ferous rocks, lietwcen them and the volcanic district of Ankaratra, 
sandstone and slate occur. North of this volcanic district again 
is a tract of country in which silver-le.'id (mixed with rinc) and 
copper arc found. Near the nortli- western edge of the central 
plateau are granitic escarpments facing northwards and about 
500 feet high. Some details were also given of valleys lhr<mgh 
the central ])latcau, and of lagoons within the coral-reefs on the 
coasts. To these remarks .succeeded some details of the physical 
features exhibited by the province of Imcrina as seen from 
Antananarivo. — Notes on some Cretaceous 1 .ichenoporidte, by 

G. R. Vine, communicated by Prof. P. Martin Duncan, F.K.S. 

Edinburgh 

Royal Society, July 7. — Robert Gray, Vice-President, in 
the chair, — Prof. James Thomson gave a geometrical solution of 
the problem : Given a number of points moving Galilei-wise, 
from their relative positions to determine a reference-frame such 
that the motions relatively to it may satisfy the condition. — Prof. 
Tait pave a quaternion solution of the same problem. — Prof. 
Geikie read a paper on the occurrence of drifted trees in beds of 
sand and gravel at Musselburgh. — Prof. Tait cave a solution of 
the problem : To determine the numl)er of different ways in 
which a given number may be divided, no part l>eing less than 
a or greater than one-half the given numl>er. — Prof. C. Michie 
Smith gave a communication on the green sun and associated 
phei^tnena. — Mr. P. Geddes read the 5th part (psychological) 
of his paper on analysis of the principles of economics. 

Sydney 

Linnean Society of New South Wales, May 28.— Prof, 
W, J. Stephens, M.A., F.G.S., in the chair.— The following 
papers were read New Australian fishes in^the Queensland 


Museum, by Charles W. De Vis, M.A. This, the first of a. 
series of papers descriptive of rare a td new fishes in the 
Queensland Museum, is confined to the Percida only. Twenty- 
three species are descril^ed and four new genera, viz. tferops^ allied 
to Pnacanthus; ffomodetnm, a fresh- water fish approaching 
Dules; Auristkes^ of doubtful affinity ; and Ifephestus, a fresh- 
dusa vegetable-feeding fish resembling The Hydrome- 

WRterof Australia, partiii., by R. von Lendenfeld, Ph.D. The 
Australian Hydromedusa are here described which belong to 
the author’s family Blastopolvpida, To the species described by 
former authors, which are enumerated with references, several 
new ones are added, some of which are of greater morphological 
interest, particularly Diphosia symnutrica^ nov, sp., which pro- 
duces perfectly bilateral symmetrical female Gonangia. The 
number of species is exceedingly gre.at. As far as some of the 
sub-families of this group are concerned, no other shore is in- 
habited by anything like such a number and diversity of forms 
as ours. — On the geographical distribution of the Australian 
Medusse, by R. von Lendenfeld, Ph.D. The distribution of the 
Medusae, or at all events of the large Khizostomes, is shown in 
this paper to be entirely controlled by the ocean currents. Con- 
sequently, where the currents are permanent the range of a 
species can only extend in one direction, —The digestion of 
sponges, ectodermal or entodcrmal ?, by R. von Lendenfeld, 
Ph.l>. I'he earlier experiments, which were made to ascertain 
where the digestive organ of the sponge is situated, showed such 
different results, that the author made a scries of experiments on 
the subject two years ago in Melbourne, and was by the help of 
these enabled not only to show with a large degree of proba- 
bility where and how the digestion was effected in the sponge 
which he experimented on, but he was also enabled by these 
experiments to find out the cause of the great difference in the 
results attained by former obsei-vcrs. The experiments were 
tarried on with carmine powder mixed with the water of the 
aquarium in which the sponge was kept. The results tlic author 
arrived at were t.aken up by the recent authors on sjwngcs at home ; 
and the second part of the question, viz. to which embryonic 
layer the cpilhella belonged which, according to the author’s 
researches, absorbed the food, was extensively discussed. The 
present paper gives nn abstract of this interesting discussion, and 
there are also a few additions to the author’s former statements. 
— Remarks on the coincidence of the eruption in the Straits 
Settlements and the red sunsets, by R. von Lendenfeld, Ph.D, 

Paris 

Academy of Sciences, July 15.— M. Rolland, Prc.sident, in 
the chair. — On Newton’s rule for finding the number of 
imaginary roots in numerical algebraic cejuations, by M. de 
Jonc|uR*res. — On the equation in matrices px by Prof. Syl- 

vester, — Second mcmt)ir on the treatment of wheaten flour, by 
M. Balland. — OhservatUins of the solar protuberances made at 
the Royal Observatoty of the Collegio Romano during the year 
1883, by M. 1 *. Taccnini. — On a lunar halo observed at Rome 
on the night of July 4, by M. P. Tacchini, — On n theorem in 
mathematical analysis of M. Fuchs, by M. H. Poincare. — On 
the electrical conductivity of distilled water and of ice, by M. G. 
P'oussereau. The author infers that under certain conditions 
the observation of electric resistance may supply a delicate means 
of testing the purity of water, and determining the slow chemical 
phenomena produced in liouids. — On the purification of 
mcthylic alcohol, by MM. j. Kegnauld and Villejean. — Ac- 
count of a deposit of saltpetre in the nei(»hl>ourbood of Cocha- 
bamba, Bolivia, by M. Sacc. An analysis of this vast deposit, 
which is large enough to supply the whole of the world with 
nitrate of potash, yields the lollowing results j — 

Nitrate of potash 60*70 

Borax, with traces of salt and water 3070 

Organic substances 8 ‘60 

100*00 

The author concludes that the saltpetre is the result of the de- 
composition of an enormous deposit of fossil animal remains. — 
On the action of coffee on the composition of the blood and the 
digestive functions, by MM. Gouty, Guimaraes, and Niobey. 
From their experiments the authors co^ude that coffee acts bene- 
ficially in stimulating the consumption and digestion of the nitroge- 
nous dements in the food. — Note on the perception of the sneoee- 
sive chromatic differences on luminous surfaces, by M. Aug. Char- 
pentier. — Note on the topographic distribution of the secondaiy 
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prooestes of decay following on destructive lesions of the cerebral 
hemispheres in man and some other animals, by M. A. Pitres. — 
Rejx>rt on the chief results of the Finnish Polar Expedition of 
1^3-84, by M. Selim Lemstrom. 

Berlin 

Physical Society, June 13. — Prof. Lampc spoke on the 
subject of a hypothesis respecting the formation of the solar 
system set up by M. Faye in place of Laplace^s hypothesis. 
According to M Fave’s theory, in the original uniform nebular 
mass, vortices were formed which gave rise to the existence, first 
of the middle planets, and then, ultimately, of the outer planets. 
This hypothesis was advanced as an explanation of the fact that 
the moons of Uranus and Neptune revolved in a direction oppo- 
site to that of the sun, the planets, and the other moons, a fact 
which was not accounted for by Laplace’s theory. Only a brief 
communication, however, had yet been published of M. Faye’s 
hypothesis, which, too, appeared to betray a number of lacunae. 
— Dr. Konig called attention to the investigations that had 
hitherto been prosecuted on the subject of complementary 
colours, that is of those pairs of homogeneous spectral colours 
which, being blended together, produceil a white appearance. 
Regarding the number of such pairs contained in the spectrum 
there ha<l in all been three distinct experiments made — one by 
Herr von Helmholtz about the beginning of the *5o’s, another 
by Herr Schelske, and a third by Hcrren von Kries and von 
Frey. Having described the methods which had been followed 
in these different experiments. Dr. Konig proceeded to the 
results that had been severally arrived at, dismissing, how- 
ever, without further consideration those attained by Ilerr 
Schelske as being all too defective in precision. Herr von 
Helmholtz had found in the spectrum seven pairs of comple- 
mentary colours for his eye, Herr von Kries thirteen, and Herr 
von Frey, who had made use of the same apparatus as that 
adopted by Herr von Kries, likewise thirteen. The results 
represented in an arbitrary scale by the two last observers Herr 
Konig had converted into undulatory lengths, and, as in the 
case also of the results attained by Herr von Helmholtz, had 
exhibited them graphically. By drawing up the undulatory 
lengths of one spectrum as abscissa*, and those of the other as 
ordinates, he obtained for the complementary colours of the 
three observers certain points which, being connected together, 
yielded a curve of the complementary colours. While now the 
complementary colours were peculiar for each eye, the three 
curves of the complementary colours were, on the other hand, 
very approximate and similar to each other. Herr Konig 
then brought forward a few more considerations on comple- 
mentary colours for monochromatic, bichromatic, trichromatic, 
and tetrachromatic eyes, demonstrating how, in the case of 
monochromatic eyes, there could be no question whatever 
of complementary colours. In the case of bichromatic eyes, 
on the other hand — eyes, that is, distinguishing only two 
ground colours, “colour-blind” eyes, as they were usually 
denominated — the complementary colours on their graphic re- 
presentation formed quadratic surfaces lying outwardly from the 
neutral point. In the case of trichromatic eyes, again, they 
formed two curves, as was deduced from the observations, ^ while, 
finally, in the case of the tetrachromatic eye, the complementary 
colours likewise formed curves, the curves marking the percep- 
tion of the seiaarate ground colours ranging over the whole 
spectrum. If, however, this last phenomenon was wanting, then 
complementary colours appeared only when the sectional point 
of the first and second curve corresponded with a shorter undu- 
latory length than the region of tiie fourth curve, and the sec- 
tional point of the third and fourth curve corresponded with a 
longer undulation than the end of the first curve. If this condi- 
tion were not fulfilled, complementary colours could not appear, 
a fact which would seem to militate ag.ainst the possibility of a 
tetrachromism, that is of the existence of four ground colours. 

Physiological Society, July 4. — Prof. Munk spoke on the 
extirpation of the cerebrum in rabbits. After a short historical 
survey of Prof. Christiani’s and his own publications on the 
functions of the cerebrum, the speaker summed up the difference 
between his results and those of Prof. Christian! in the statement 
that in his most successful experiments, after removing the cere- 
brum, he observed in rabbits, just as in other vertebrates, birds 
and frogs, a state of depression lasting for a longer or shorter 
period, to as long as several hour^ a state in which they lay apa- 
thetically, taking and keeping whatever position might be im- 
nn ITtvtTin fhifi th#v recovered to £ro throuffh. 


first of all, interrupted and apparently spontaneous movements, 
which yet, however, on closer inspection proved to be reflex 
movements. These, again, were follows by a quickened 
reflex excitability, which finally was succeeded by compulsory 
movements, a kind of ranning stage, which, twenty-four to fifty 
hours after the operation, issued in the death of the animal. 
Prof. Christiani, on the other hand, after removing the cerebrum, 
in no case observed a state of depression such as that above 
referred to, but his excerebrated rabbits all acted like normal 
ones : they moved about, sprang, ran, &c,, during the first twelve 
hours at least after the operation, which he exclusively observed. 
Prof. Munk then scrutinised the methods of the operation, 
pointing out certain minute differences between them, which he 
subsequently turned to account in explaining how the results 
deviated so widely from each other. These differences in the 
execution of the same operation consisted in the fact that he 
(Prof. Munk) made the section at a somewhat further distance 
(from about i to 2 mm.) from the optic thalami than did Prof. 
Christiani, and that he had made use of a knife while Prof. 
Christiani used the handle of a knife to separate the crus cerebri. 
In explanation of the phenomena observed, Prof. Munk, by 
means of sections and searching examinations of the brains 
operated on, established that the depression which at first ensued 
was the direct effect of the removal of the cerebrum, and that 
the succeeding reflex imtability and compulsory movements, the 
latter of which lasted till death, were clue to an inflammation 
which extended from the surface of the incision to the cerebral 
ganglia, and, quite in accordance with the occurrence of 
the running stage, appeared sooner or later, progressed 
with more or less rapidity, and ultimately caused death. 
Prof. Christiani in his experiments did not observe the 
first stage, that of the exnaustion of the animal, which 
resulted from the extirpation of the cerebrum, but only the 
second or running stage following immediately on the operation, 
becjiuse in his procedure the severer irritation of the surface of the 
incision, together with the bleeding, led at once to inflammation of 
the cerebral ganglia, that in the case of Prof. Christiani's experi- 
ments lay so much nearer the surface of the incision. — Prof. 
Christiani in replying to Prof. Munk’s address, rebutted the 
latter's interprelation, maintained in all points the validity of the 
results he had arrived at, and referred to a more complete publica- 
tion, which was shortly to appear, in which he would prove his 
assertions, as well as refute the objections that had been raised. 
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FORESTRY 

Introduction to the Study of Modem Forest Economy^ 
and Forestry in Norway ^ with Notices of the Physical 
Geography of the Country. By John Croumbie Brown, 
LL.D. (Edinburgh: Oliver and Boyd, 1884.) 
pVERYTHING connected with forestry is especially 
attractive just now when so much attention is being 
drawn to the subject in its very varied aspects by the 
Exhibition at Edinburgh. Dr. J. C. Brown is one of the 
most voluminous writers we have on forest matters ; his 
pen indeed is scarcely ever at rest, for he has told us 
about forests and forest management in various parts of 
the world, both in ancient and modern times, and now he 
publishes just at an opportune moment two little books 
the titles of which are given above. The first of these he 
tells us is issued in accordance with, and in discharge of, 
obligations imposed by a resolution passed on March 28 
last year by a “ scientific, practical, and professional ” 
assemblage presided over by the Marquess of Lothian for 
the purpose of furthering “ the establishment of a national 
School of Forestry in Scotland,” and the promotion of “ an 
International Forestr>' Exhibition in Edinburgh in 1 884,” the 
last of which is now being realised, but the former has yet 
to be accomplished, we hope, however, at no distant date. 
Dr, Brown’s first book commences by defining what a 
forest is, and he then goes on to point out that “ in the 
conservation, culture, and exploitation, or profitable dis- 
posal, of forest products considerable differences of practice 
exists,” as, for instance, the preservation of game in this 
country, while on the Continent the wood is the primary 
object. “ In Britain,” he says, “ we hear much of arbori- 
culture ; on the Continent we hear much of sylviculture ; 
the former refers to woods and plantations, the other 
term speaks of woods and forests ; in the one case the 
unit is the tree, and the wood is considered as the collec- 
tion of trees ; in the other the wood is the unit, and the 
trees are considered only as the constituent parts. In the 
former attention is given primarily to the sowing and 
planting, and pruning it may be, and general culture of 
the tree ; nowhere perhaps has this arboriculture been 
carried nearer to perfection than it has been in Britain, 
and the effects produced by the resulting woods are 
wonderful. In the latter, attention is given primarily to 
the wood or forest as a whole, capable of yielding pro- 
ducts which can be profitably utilised ; and the result 
generally is to produce a much greater proportion of fine 
trees than does even the arboriculture which has been 
referred to. And not less different is the exploitation of 
woods in Britain and on the Continent. In Britain the 
pecuniary return obtained from woods is considered a 
secondaiy matter in comparison with the amenity and 
shelter which they afford ; but on the Continent the 
materials or pecuniary product, or other economic good, 
is made the object of primary importance.” 

This opens the subject of forestry in its widest aspect, 
and Dr. Brown naturally draws from it a moral on the 
necessity of forming the much talked of British School of 
Forestry. The book is divided into three parts, in the first 
of which the successive chapters treat of the following sub- 
VOL. XXX.- No. 770 


Jects: Ancient Forests of Europe, the disappearance of 
! European Forests, the evils which have followed their de- 
struction, scarcity of timber and firewood, droughts, floods, 
landslips, and sand drifts. The second part is devoted to 
the consideration of “ Elements of Modem Forest Eco- 
nomy,” under which head we fi »d chapters on Forest 
Conservation, Replanting or Reboisement, as Dr. Brown 
prefers to call it after the French usage ; Exploitation or 
Management, Sartage and Jardinage, or Clearance and 
Selection, &c., concluding this part with a chapter on the 
study of Pathology. The third part is simply a short notice 
of modern forest conservancy in general. All these points 
are of extreme importance in a well-organ* sed system of 
I forest teaching, and under each head Dr. Brown brings 
I together a quantity of matter which, besides being of a 
I practical character, and consequently valuable, is also 
; interesting reading. He possesses the power in an emi- 
nent degree of weaving into one uniform fabric what has 
been said by various writers on the subject that he has 
so much at heart, for Dr. Brown’s books contain long and 
numerous quotations, through which it will not be necessary 
to follow him. On the study of pathology, however, as 
one of the branches in the curriculum of a forest officer’s 
education, we entirely agree with him as to its great im- 
portance. It should indeed be equally imperative that a 
young forester should know something of the nature of 
the diseases with which the trees under his care are liable 
to be attacked, as that he should be acquainted with the 
structure, constitution, and habits of those trees, so that 
he may be enabled, if occasion requires, to cope with 
their diseases, and if possible save the victims from 
premature decay. For this reason a pathological 
museum should be attached to every forest school, 
and specimens might be continually added to it 
by preserving those that might be brought into 
the school for determination. Such a museum indeed 
is referred to by Dr. Brown in the following paragraph : — 
“ In the Museum of the Prussian Forest Institute at 
Eberwalde the impression produced upon the mind of the 
visitor is that there are there specimens representative of 
every disease to which trees are heir ; specimens exhibiting 
the progress of the disease from the attack to the consum- 
mation ; and, hard by, the bark, the wood, the insect, or 
the parasitic herb or fungus by which it has been induced) 
the insect and the fungus being exhibited under all the 
transformations through which they pass ; while specimens 
of the effects of lightning and other physical causes of the 
decay or destruction of trees are not lacking. And similar 
collections sufficient to afford facilities for the study of the 
diseases of trees and of means of preventing or of remedy- 
ing the evils done are to be found in many other similar 
institutions.” Dr. Brown concludes his first book with a 
sketch of the curriculum of the Spanish School of 
Forestry, which includes a wide range of subjects in me- 
chanics, physics, acoustics, heat, optics, electricity, meteoro- 
logy, chemistry, natural history, including botany and 
zoology. “The instruction is given (i) by oral lectures 
and lessons in drawing by the professors ; (2) by written 
exercises, calculations, and analyses on the subjects em- 
braced by these lectures ; (3) by the detailed study of the 
animals, rocks, plants, and forest products which consti- 
tute the collections and adjuncts of the establishment 4 
(4) by the practice of topography, land-surveying, the. 
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Study of natural history, and of mountains in the field ; 
(5) by excursions to the plantations and mountains.** 

With regard to the status of forest officers in different 
parts of Europe they are described as taking rank with 
military men and other Government officers of recognised 
social position, and having in many instances an official 
uniform and a higher salary than is accorded to military 
officers, by way of compensation for the monotonous life 
they are called upon to lead in the forests, which often 
has a depressing influence — “ day after day, month after 
month — trees, trees, trees everywhere, trees and shade, 
trees and shade^shade that reminds one of the expression 
* the valley of the shadow of death* ** 

** Forestry in Norway** is a book of a different character 
from the preceding. It treats of the general features of 
the country in its various aspects, with especial regard of 
course to its arboreal vegetation, and the effects of tem- 
perature, rainfall, rivers, lakes, mountains, valleys, &c. 
The book is for the most part very pleasant reading. 

In Chapter IV., under the head of Geographical Dis- 
tribution of Trees in Norway, Dr. Brown shows that he 
has made himself acquainted with the modem literature 
of the subject, especially with the well-known report and 
maps prepared by Dr. F. C. Schubeler, Professor of 
Botany in the University of Christiania. From this and 
from the numerous other works cited the conclusion is 
drawn that the true forests of Norway are composed 
almost entirely of the Norway spruce fir {Picca cxcelsa^ 
Link.) and the Scotch fir {Pinus sylvcstris^ L.),' though 
some other trees, as the elder, beech, and oak, are found 
forming little woods. We must here point out that nearly 
the whole of this chapter requires careful editing. There 
i's no excuse for the retention of old and exploded names, 
still less perhaps for absolute mistakes. On p. 39, for 
instance, it is stated that the Norway spruce is generally 
known as Abies communis^ a name under which very few 
indeed would know it except those well versed in the 
synonymy of the plant On the same page Millaw is 
printed for Miller, Lank for Link ; and a page or two 
further on, the Norwegian birch is referred to Betula 
odorata^ Bechet, when it should be B, alha^ L. Again 
on p. 45 we are told that two species of oak “are found 
growing wild in Norway, the sessile-fruited oak, Quercus 
robur, W., and the common oak, Q, pcdunculata^ W.** 
The fact is that the sessile-fruited oak is Q, sessiliflora, 
Sm., and the pedunculated oak, Q, fedunculata, Ehr., 
both of which are now placed by most modem authorities 
under the one name of Quercus robur^ L. Similar instances 
occur further on, as well as misspellings, all of which could 
be easily rectified, and the book made more trustworthy. 

The general readable nature of the bulk of the book 
will no doubt cause it to be read by those into whose 
hands it may fall, whether they are specially interested in 
forestry or not, and will thus form one means of pro- 
moting the extended use of the volume. 


LENSES 

Lenses and Systems of Lenses, By Chas. Pendlebury, 
M.A,, F.R.A.S., Senior Mathematical Master of St. 
Paul’s. (Cambridge : Deighton, Bell, and Co., 1884.) 

W £ are glad to welcome at last an English book 
bn this subject, on which up to the present but 
little has been written in our language. An abstract of 


Gauss’s paper in Taylor’s Scientific Memoirs^ and a paper 
by Maxwell in the second volume of the Quarterly four-^ 
nal of MeUhematics form, so far as we are aware, the 
main English literature of the subject. Of course since 
the time of Gauss foreign writers have used it freely: 
Listing, Helmholtz, and Carl Neumann in Germany, 
Verdet and others in France, have introduced it with 
more or less modification into their works. We would 
suggest that a list of books and memoirs on the subject 
would form a valuable addition to Mr. Pendlebury’s book. 
The author gives frequent references in footnotes to books 
or papers from which he has drawn information, but a 
complete list would be a great help to others studying the 
subject. The method itself is very elegant and attractive, 
though somewhat barren of results ; perhaps this is the 
reason why it has been neglected in England. It enables 
us to obtain a beautiful solution of the problem to a first 
approximation when all the rays make but small angles 
with the axis, but refuses to help us further. 

The book before us is clear and well written, though 
perhaps unnecessarily long. Mr. Pendlebury has three 
chapters successively on refraction at a single surface, at 
two surfaces, and at any number of surfaces. This would 
be very well for a student who was supposed to begin 
the study of optics with this book, but such a student is 
hardly likely to exist ; and one who has read the ordinary 
text-books on the subject could easily follow at once the 
reasoning of the most complicated case, and might be 
left to deduce the others so far as they differ from it as 
corollaries. 

Referring, however, to some points in the book, we 
think that in Fig. 4 it would have been better to take as 
the stJindard case one in which the points X and x' both 
lie to the same side of A, the case usually considered in 
text-books on optics. This would have obviated the 
necessity of having to put a negative sign to the symibol u 
in the algebraical work. Attention also might with 
advantage be called to the point that one of the two focal 
distances is negative. 

Again, a difficulty occurs when we compare the results- 
of Sections 67 and 74 ; in the one we have 


J 

V 


I 

u 


I 

7 ’ 


while, using the same notation, the results of the other 
may be written 

* - 4 -i 

v^u f 

The explanation, of course, is that Fig. 18, from which 
the last result is deduced, is not drawn for the standard 
case 'of a lens forming a virtual image of an object. 
There is another small point of arrangement which it 
seems to us might be slightly modified with advantage ; 
we would draw a rather more definite line between the 
analytical and geometrical methods of treating the subject. 

If we assume that a pencil of rays diverging from a point 
will, after refraction, pass through a point, we can prove 
geometrically the existence of the principal points, the 
focal points, and the nodal points. We cannot, however, 
without analysis, find the position of these points in terms 
of the curvatures and distances between the various re- 
fracting surfaces. 

Aga^^^ we assume the position of the fbe^ and 
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principal points, we can find geometrically the position of 
the image of any point after refraction through the surface. 
This we may describe as the geometrical treatment of the 
subject 

By the aid of analysis we can show that there is, to the 
degree of approximation to which we go, a point image of 
any point, and we can find in terms of known quantities 
the positions of the cardinal points of the system and the 
relation between a point and its conjugate focus. Mr. 
Pendlebury adopts both methods indiscriminately ; it 
seems to us that it would have been better to have kept 
the two somewhat more distinct. 

A short account of the paper of Maxwell to which 
reference has been made, “ On the General Laws of Optical 
Instruments,” would form a valuable addition to the book, 
and may, perhaps, be included when the author extends 
it, as he hopes to do, so as to cover a wider area in the 
field of geometrical optics. At present the field is open 
to him, and a book on the whole subject as good and 
interesting as ‘‘Lenses and Systems of Lenses ” is greatly 
needed. R. T. G. 


01 //^ BOOK SHELF 

Fuel and IValer, Translated from the German of K ranz 
Schwackhdfer, by Walter R. Browne, M.A. (London : 
Charles Griffin and Co., 1884.) 

Mr. Walter R, Browne has made a ver>’ good trans- 
lation of a book written for the German students of agri- 
culture in Vienna, He has added a clever sketch of the 
mechanical theory of heat as an introduction. The 
English of the translation is remarkably good and clear, 
and the original treatise has been written by a competent 
man. The translator in his preface appeals to manu- 
facturers and users of steam on a large scale j but the 
work is much too scientific for them, dealing not with the 
various forms of boiler now in the market, but rather with 
the general principles on which boilers should be con- 
structed. On the other hand I fear that the information 
given is in many parts not full enough for the engineer, 
and we frequently find data given such as will be of more 
value to the German than to the English reader. The 
chief physical formulae relating to heat and applicable to 
practical questions connected with engineering are clearly 
stated, but the comparison of results deduced from these 
formulae with the results derived from actual experience 
is rather sparingly made. The third chapter, which is 
headed ** Heating Apparatus,” treats of the furnace and its 
management. The author gives the results of some 
actual experiments as to the loss of heat in the chimney, 
in the ash-pits, in priming water, and by conduction and 
radiation. He also gives an experiment with what is called 
an economiser. This chapter seems to me one of the best in 
the book. Altogether, I think the work is one which may 
in many parts be profitably consulted by those engineers 
who desire to compare theory with practice. 

FLEEMING JENKIN 

Tkf Elements oj Euclid, Books I. to VI. With Deduc- 
tions Appendices, and Historical Notes. By J. S. 
Mackay, M.A. (London : W. and R. Chambers, 1884.) 

This text-book has been compiled at the request of the 
publishers, and the event shows that it was by a “ happy 
thou^t” their choice of an editor fell upon Mr. Mackay, 
Ae Mathematical Master of the Edinbui^h Academy. 
Of it w have noAing to say but what is good. T^is 
pruse is not so much for the text, for oAers have done 
well m this direction. StiU even here Mr. Mackay has 
atown great judgment ^d skill in his selection of proofs. 
The text is in the main that of R. Simson’s well-known 
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editions, and no change has been made in EucUd’s 
sequence of propositions, and no violent change in his 
modes of proof. 

But what we particularly like are the carefully prepared 
historical notes, which take the form of footnotes or of 
fuller paragraphs in the six appendices. Mr. Mackay 
remarks, “ It would perhaps be well if such notes were 
more frequently to be found in maAematical text-books ; 
the names of those who have extended the boundaries, or 
successfully cultivated any part of the domain, of science, 
should not be unknown to tnose who inherit the results of 
their labour.” 

We regret that though authors have before expressed 
themselves to similar effect, yet few have had the mclina'* 
tion or leisure to act as our present author. He has had 
to curtail his material, but what he gives us shows that he 
is well qualified by the extent of his reading to satisfy Ais 
want. 

We note here that recent French mathematicians are 
in the habit of attributing the first use of the word 
“ orthocentre ” (which Mr. Mackay ascribes to Dr. W. H. 
Besant) to Dr. Booth ; in so doing they are certainly in 
error, as Dr. Booth himself, in the second volume of his 
“New Geometrical Methods” (p. 261), says “the point 
has been called by some geometers the orthocentre,^^ 
What he may lay claim to is his calling what is now 
often called the pedal triangle the orthocentric triangle. 

The figures are admirably drawn and are quite a feature 
of the book ; they deserve the editor’s commendation 
when he thanks Mr. Pairman for the “ excellence of Ae 
diagrams.” 

This edition is well suited for the geometrical student, 
and, at the same time, its cheapness puts it within the 
reach of all who wish to study “ Euclid.” 

Trait J Pratique d* Analyses chimiques et d^Essais in^ 

dustf iels. Par Raoul Jagnaux, (Paris : Octave Doin, 

1884.) 

The purpose and character of this little book is best 
indicated by the saying of Berzelius which heads the 
author’s preface : “ Le meiJleur mode d’analyse est ceJui 
qui exige le moins d’habitude chez Top^rateur.” The book 
is mainly intended for the use of the chemical engineer 
and the metallurgist, and the methods of analysis de- 
scribed are essentially “ works-methods,” in which rapidity 
of execution is a very important consideration. Many of 
these methods are new, and have been devised partly by 
M. Hautefeuille, and partly by the author. We would espe- 
cially note those depending upon the precipitation of such 
metals as zinc, copper, nickel j and bismuth as oxalates, 
whereby the formation of gelatinous precipitates, difficult 
to wash, is avoided. The book contains a large number 
of analytical results as evidence of the validity of the 
methods employed ; many of these analyses, such as those 
of aventurine glass, garni erite, sylverine, are valuable 
as illustrating the composition of substances which are 
not frequently examined. T. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he undertedke to return^ 
or to correspond with the writers of rejected manuscripts* 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their Idters 
as short as possible. The pressure on his spice is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts, \ 

The Relation between the B.A. Unit and the Legal 
Ohm of the Paris Congress 

At a meeting of the Electrical Standards Committee of Ae 
British Association held on Saturday, June 28, the following 
resolution was carried j — 

^•That for the purpose of issuing practical itandsrds of ideo* 
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triad resistance, the number of B. A. units adopted as represent- 
ix^ the resistance of a column of mercury 100 centimetres in 
length, one square millimetre in section, at a temperature of 
o* C. be *9540.” 

It follows from this that the legal ohm of the Paris Con- 
gress, which is defined as the resistance of such a column 106 
cm. in length, contains 1*0112 B.A.U., while the B.A.U. 
contains *9889 legal ohm. Thus resistances which are expressed 
in terms of B. A, units may be reduced to legal ohms by multi- 
plying by *9889, while makers and others who have a standard 
B. A. unit can construct a legal ohm by making a coil equal to 
1*0112 times that unit. 

A resolution of the nature of the above was rendered neces- 
sary by the fact that the legal ohm is defined in terms of the 
resistance of a column of mercury, while the resistances in use 
in England are B.A. units. The relation between the two has 
been determined by different observers with slightly different 
results. The Committee hope to secure uniformity in the re- 
sistances sold to the public as legal ohms, by stating the number 
they intend to adopt for the purpose of issuing standards. 

R. T. Glazkijrook, 

Secretary Electrical Standards Committee 
of the British Association 


The Yard, the Metre, end the Old French Foot 

The ratio of the metre to the yard can scarcely be said to be 
known with certainty at the present day. The latest and most 
exhaustive investigation of this question is due to Prof. W. A. 
Rogera of Cambridge, Mass. The value which he assigns to it 
(pending a final and authoritative comparison of the ** Metre des 
Archives*’ with its chief representative, by the International 
Commission of Weights and Measures) is-— 

39*37027 : 36. 

This ratio is very nearly identical with the much simpler one — 

35 ! 32. 

the error of which is less than i in Sooo. If we disregard this 
error, the conversion of yards into nictres can be effected with the 
greatest ease by the following arithmetical jirocess. Thus — 

Given 35 yards or 39*37027 yards 

Subtract i/ioth - 3*5 - 3*937027 

Add l/7th + •$ + *5624324 


Results 32*0 metres 35 *9956754 metres ' 
Error - *0043246 

By a singular piece of good luck, this error, small as it is, may be 
entirely removed by one more easy approximation : for dividing 
the last quotient by 130 gives -I- *<^3263 — where the out- 
standing (usagreement is less than a unit in the last given figure. 
Hence, if we wish for a closer conversion than will be mven by 
the terms i, - ,V» last), we have only to add further, 

(of the last) to obtain the utmost accuracy at present 
possible. 

The converse operation — to convert metres into yards — is not 
^uite«o short and easy in the closer approximation. The follow- 
ing shows the approximate and the more exact conversion ; — 


Ex. I £x. 9 

Given 32 metres 36 metres 

Add i/ioth +3*2 •+•3*6 

Subtract i/i6th - 0*2 - 0*225 

,, 2/iooths - *0045 

„ i/20th — - *000225 


Results 35*0 yards 39*370275 yards 
The fact is, almost any conversion may be performed in some 
such way, in three or four operations ; and it was not for the 
sake of the rigorous ones that this note was written, so much as 
to bring into notice the very close and useful approximation 
represented by the ratio 32 ; 35. 

By way of applying the rules usefully, we may take as 
examples : — To find the equivalent of a kilometre in yards, and 
of a mile in metres. Thus — 


1000 metres 
xoo 
6*25 


1760 yards 
- 176 

+ 25*14286 

+ •*9341 


Answers 1093*61875 yards 


Here we see that the approximate ratio 32 : 35 entails an error 
of only 0*131 yard (or less than 5 inches) m one kilometre ; or of 
0*193 (or less than 2) decim, in one mile, so converted. 

'fhe old French f^t, the sixth part of the toise—the famous 
“ Toise of Peru ” — survives now practically only in the Prussian 
toise, so far as that is not superseded by the metre. Whatever 
may be its present range, the ratio of the old French foot to the 
present English foot is curious. 1 believe it may be expressed, 
within the limits of error of the relation so far as can now be 
known, by the fraction 389/365. That is to say, the excess of 
the former is 24/365 x the latter, the two components of which 
fraction are such as may easily be remembered when once the 
coincidence has been noted. J. Herschel 

Collingwood, July 25 


Fireballs 

In reference to the phenomena of fireballs the followicijg; notes 
may lie of interest. Last year, in July, I was residing on 
Naphill Common, Buckinghamshire. About midday, during my 
absence at Oxford, a violent thunderstorm broke over the 
district, and appeared to extend from Oxford to London. On 
returning I found that the house had beer struck by lightning, 
apparently in two places. One chimney was kno^ed in 
through the roof, the debris partly filling up my room. The 
kitchen chimney had also been visited, the lightning breaking 
some of the brickwork of the hearth, and passing a person 
cooking at the fire ; two or three others were in the house 
at the time, but no one was hurt. On carefully examining 
the marks lefi, I found that a door in a room adjoining the one 
above-mentioned had been split, and some iron knobs knocked 
off and broken, the screw nails being removed out of the wood, and 
a large hole several feet square made in the side of the house. From 
examination of the outside of the wall at the foot of the kitchen chim- 
ney, the bricks showed displacement opposite the marks inside at 
the hearth. I believe a tree was struck, and a water-trap or cess- 
pool shifted out of position. Some men using a reaping machine 
in a neighbouring field stated that they knew the storm was 
coming by the fire playing about the blades of the machine. A 
boy who had been near at the time said that he saw a large ball 
of fire fall on the house, which it seemed to enter ; it then re- 
appeared, and passed into the meadow. I therefore think it 
likely that the damage done to the rooms and side of house was 
due to the electric development called a fireball. 

Glasgow W. J. Millar 


The Swallowing of one Snake by another 

As the author of the article “ A Cannibal Snake ’* (Nature, 
July 3, p. 216) wishes to know whether an instance similar to 
that recorded by him has ever before been brought to notice, I 
feel bound to publish an occurrence which I witnessed many 
years ago, and of which I have often told, without ever putting 
It into writing. During the summer of 1857 1 lived in the 
environs of Washington ; as an amusement, snakes were kept in 
cages. Sometimes, in the evening twilight, when toads and 
frogs appeared on the garden paths we used to feed the snakes 
with them. The usual habit of the snakes was to seize the toad 
wherever the jaws happened to strike, and to move them after- 
wards along the body of the victim, so as to begin the process 
of swallowmg from the head. Once 1 threw a toad into a c^e 
containing two of the common water-snakes of that region 
{.Nerodia sipedott, if I recollect right, is the scientific name ot the 
species). Both seized the toad at the same time ; the one near 
tne head began at once to swallow ; the other put its jaws in 
motion as usual, in order to get at the head, but in doing this it 
reached the head of its comrade, and began to swailenv thai^ as 
well as the toad. This went on for some time, until about 
three-quarters of the one snake were ingulfed within the other. 
Then the snakes separated again, the swallowed one coining out 
covered with slime, but apparently unhurt and as lively as ever. 
It lived a long time afterwards. The snakes were of about 
equal size, and, as far as I remember, from 2^ to 3 feet long. I 
suppose that it was the swallowing snake, and not the swallowed 
one, that kept the frog, but I do not think I ascertained the fact 
at the time. The whole performance lasted a few minutes only. 

Heidelberg, Germany, July 27 C. R. OSTEN Sackbn 

The Red Suneete 

I NOTE in Nature of July 3 (p. 239) an abstract of a com- 
munication of M. Gay to the Paris Academy of Seknoes, made 


1609*3363 metres 



J^y 1884] 


NATURE 


3*3 


OD June 23, in which he suggests a connection between the red 
sunsets and the fr^nent rams. During the latter half of the 
past winter the rains were incessant in the Atlantic States of 
America, and the writer su^ested that they were due to the 
Tolcanic dwt in the atmosphere, in a letter published in the 
Pkiladdphia Public Ledger of February 23. In a subsequent 
issue, Mardi 8, he called attention to I>r. Aitken's researches. 
Subsequently Prof. Heilprin, of the Philadelphia Academy of 
Katuru Sciences, offered a similar suggestion. 

Philadelphia, July 16 Chas. Morris 


THE SALTNESS AND THE TEMPERATURE 
OF THE SEA^ 

PROFESSOR DITTMAR’S researches, an account of 
^ which forms Part I. of this volume, have finally 
proved that, so far as the most refined analysis can go, 
the mixture of salts dissolved in ocean water has attained 
a state of chemical equilibrium. But, although there is 
constancy of proportion between the various salts, the 
ratio of the total salts to the water varies considerably in 
different parts of the ocean. 

The p-eat evaporation in the dry tropical areas and the 
removal of water by freezing in the Polar seas tends to 
increase the salinity in these places, while in the tropical 
zones of continual rain and in the Polar fringes where the 
icebergs melt, there is constant dilution going on. The 
determination of the salinity at different places and depths 
is of great oceanop-aphic importance, and the problem of 
finding the salinity has been attacked in various ways. 
Hie most simple and straightforward is to evaporate a 
weighed portion of the water to dryness and weigh the 
residue, but this cannot be done without chemical change 
taking place. The magnesium chloride present decomposes 
with the water into magnesia and hydrochloric acid, and 
all the carbonic acid of the carbonates is driven off. Gay- 
Lussac showed long ago how to avoid the error due to the 
dissociation of magnesium chloride, but no means have yet 
been suggested for taking account of the carbonates in a 
total ssdt determination. Direct weighing being thus 
found inexpedient, the next best method would appear to 
be to find the exact amount of any one element present, 
and by means of a table of complete analysis, taking 
advantage of the constancy of composition of ocean salts, 
to convert that into the salinity by multiplication with a 
constant factor. This is the method which Prof. Dittmar 
prefers, and for the purpose he estimates the chlorine or 
rather the total halogen by means of his refinement of 
Volhard^s process. When the salinity of water has to be 
determined at sea, this delicate method cannot be con- 
veniently employed, and it has been customary hitherto 
to measure the specific gravity of the water very carefully 
and afterwards to reduce the results to salinities. An 
attempt has been made with considerable success in the 
United States to substitute the determination of the re- 
fractive index of water for that of the density, and thence 
to deduce the salinity by a formula. This method is pre- 
eminently adapted for use at sea, but it appears not to 
possess the necessary delicacy. 

The only method by which the specific gravity of a 
fluid can be ascertained on board ship is by means of 
hydrometers, and as the extreme values for sea-water are, 
according to Mr. Buchanan, 1*02780 and 1*02400, appa- 
ratus of great delicacy must be employed. A very delicate 
glass hydrometer was used on the Challenger^ yet in 
spite ox its fragility and the thousands of observations 
that Mr. Buchanan made with it in all weathers, he suc- 
ceeded in carrying the one instrument which he had used 
during the entire voyage back to this country unbroken. 
His description of the hydrometer is as follows : — 


* TItt Phyric* and Chemistry of the Voyace of H.M.S. ChaUetm,** 
Vol. I. Fart «. “ Report on the SpedSc Gi%>aty of Ocean Water/" By J. Y. 
Buchanan, M.A., F.R.S.E. Part Hi. “Report on the Deep-Sea Tempera- 
ture Observatiofu obtained by the Officers of H.M.S. Challenge during the 
>873-76. (London: Longmans and Co., 1884.) Sec Nature, 
July 94, p. 299. 


“ Preliminary calculations showed that convenient 
dimensions would be about 3 mm. for the diameter of the 
stem and about 150C.C. for the volume of the body, and 
from xo to 12 cm. for the length of the stem. The tul^ 
for the stem was selected with ^at care from a large 
assortment, and no want of uniformity in its outward 
shape could be detected with the callipers. The tube for 
the body of the instrument was also selected from a 
number, in order to secure such a diameter as would give 
the instrument a suitable length. In order to provide 
against accidents, 1 had four instruments made from the 
two lengths of tubing. The glass work of the instru- 
ment being finished — except that the top of the stem, 
instead of being sealed up, was slightly widened out 
into a funnel— 3 ie instrument was loaded with mercury, 
until the lower end of the stem was just immersed in dis- 
tilled water of 16“ C. A millimetre scale on paper was 
then fixed in the stem, and the calibration carried on by 
placing decigramme weights on the funnel-shaped top, 
and noting the consequent depression on the scale. The 
whole length of the scale was 10 cm., and this portion of 
the stem proved to be of perfectly uniform calibre. Several 
scries of observations were made in order to determine 
accurately the volume of any length of the stem. . . . 
When this operation of calibration was finished, the end 
of the stem was carefully closed before the blowpipe.” 

The constants necessary for making a specific gravity 
observation were all determined with the utmost care. 
They included the exact weight in vacuo of the instru- 
ment, the volume of the body, the volume of each division 
of the stem, and the expansion of the whole instrument 
for a degree Centigrade. These data were fully tabulated, 
and in addition tables were made of the total weight when 
each of a set of brass weights was placed on a small table 
that could be slipped over the top of the stem. These 
weights were necessary, as, uiriout them, the stem would 
require to be of great length in order to serve for waters 
of different density. 

In making an observation Mr. Buchanan always kept 
the water sample in the laboratory for a night in order 
that it might have time to attain the temperature of the 
surrounding air. He then placed about 800 c.c. in a 
glass jar supported on a swinging table, and immersed the 
hydrometer in it after ascertaining its temperature exactly. 
To insure the greatest possible accuracy two readings 
were frequently made with different weights on the table, 
the results separately reduced, and the mean taken as the 
density. The density was calculated in every case by 
ascertaining the weight of the loaded hydrometer and 
dividing it by the immersed volume, which is calculated 
from the temperature and stem-reading. ^ 

Prof. Dittmar examined very particularly into the 
probable error in reading Buchanan^s hydrometer, and 
after a long series of experiments, described in the chapter 
on Salinity in Part I., he came to the conclusion that the 
difference between the salinity as calculated by it and by 
his direct chlorine determinations (/>. xi "" X where x 
stands for the perniilleage of chlorine) amounted to 
- *042 ± d, d being a variable the chances of which being 
greater or less than *06 are equal, and are 4 to i in favour 
of its being less than *12. The value of x is usually 
between 19 and 20. 

At first Mr. Buchanan reduced his specific gravities to 
the temperature of C. by Hubbard^s tables, but 

Prof. Dittmar, in the course of his investigation of " The 
specific gravity of water as a function of sminity, tempera- 
ture, and pressure,” succeeded in constructing a much 
better table in which the variation of the coefiScient of 
expansion with the salinity of the water is takcii accoimt 
of, and all Mr. Buchanan^s results published in this 
volume have been calculated by it. A very mgeniqtu 
graphic method of comparing Hubbard's rcsulte wi^ 
Dittmar's and converting one into the Other is given in 
Plate I. of Part IL 
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In the course of his work Prof. Dittmar hit upon an 
desmt method of determining densities, which was found 
to be very satisfactory. He filled a water-bath with a 
particular sea-water that had been selected as a standard, 
and kept it at a constant temperature. A specific-gravity 
bottle' was filled with the same water, stopf^red, hung in 
the bath to the balance-pan, and weighed accurately. To 
compare any number of samples of water it was sufficient 
to fin up the bottle with the water in question, and again 
weigh it immersed in the standard. Prof. Dittmar con- 
fined himself to making out the relation between salinity, 
specific gravity, and temperature, leaving the relation of 
specific gravity and pressure for subsequent treatment by 
Prof. Tait, whose great chain of experiments on the com- 
pressibility of sea-water is now drawing to a close, and 
the results of which will shortly be published in the 
Challenger Reports. The conclusion Prof. Dittmar comes 
to is summed up in the formula — 


where x is the salinity or permilleage of halogen ; 4S/ the 
specific gravity of sea-water at relatively to pure water 
at 4® C. ; 4W/ is the specific gravity of pure water in the 
same way ; /*, ana c are constants which have been 
determined once for all. 


In the chapter on Salinity in Part I. Prof. Dittmar gives 
a table dealing with 300 samples, collected in all parts of 
the ocean and from all deptns. These tables show the 
position, the depth of the ocean at the station, the depth 
from which the sample was drawn, the permilleage of 
chlorine (v), the mean deviation of the mean x from the 
individual results, and the difference between the amount 
of chlorine as calculated from Buchanan’s obser\^ations of 
specific gravity, and as found directly by Dittmar. 

Mr. Buchanan gives in his report all his observations 
classified according to geographical position and depth, 
and arranged in eighteen large tables. These record the 
gjecific gravity of water from all depths in the North and 
South Atlantic, the Southern Indian Ocean, the North 
and South Pacific, and the interesting inclosed seas of 
the Malayan Archipelago. The numbers are simply 
given as they were observed, only corrected for tem- 
perature by Dittmar’s table, and all discussion of their 
oceanograpnic significance has been deferred until a 
subsequent occasion. 

A series of coloured charts illustrating the bathy- 
metrical and geographical distribution of specific gravity 
over the whole world and in the individual oceans ac- 
companies the memoir. These are extremely interesting, 
and in many cases they tell their own story without ex- 
planation, though when the full descriptions are published, 
the value and interest of the plates will be greatly increased. 
The track-chart of the Challenger coloured to show the 
surface salinity of the ocean, is especially worthy of 
notice ; its details have been filled in, and the whole ren- 
dered more complete, by the incorporation of the results 
of other exploring expeditions. 

The great importance of Mr. Buchanan’s specific gravity 
observations will be more readily recognised by the general 
re^er when they are elucidated by the work of Prof. Tait 
and Mr. Buchan, and treated more generally than is pos- 
sible in a mere statement of observed figures. 


The third part of the volume is devoted to the tem- 
perature observations made during the cruise. The 
nature of the information contained in the curves 
which make up this part of the work is very concisely 
put in the editor’s introduction : — 

*^It has been deemed advisable to publish, for the 
convenience of scientific men, the whole of the deep-sea 
dbservations of temperature made during the voyage of 
the Challenger, These are given in detail in the accom- 
panying senes of 263 plates, which show the latitude and 


longitude of the station ; the depth in fathoms of the 
bottom ; the depth at which each temperature was takmi ; 
the number of the thermometer ; the temperature actually 
observed read to quarter degrees ; the error of the thermo- 
meter; and the temperature corrected for instrumental 
error only.” 

The temperatures have been plotted by Staff-Com- 
mander Tizard, and a free-hand curve drawn through the 
points. From this the “ temperature by curve ” which is 
employed in drawing the diagrammatic sections of the 
ocean showing the bathymetrical arrangement of the iso- 
thermals is taken. These sections will be published in 
vol. i. of the Challenger narrative, and to the general 
reader they will present a much more intelligible idea 
of the distribution of oceanic temperature than can 
be given by the study of tables of figures or curves for 
separate stations. The separate station curves are, how- 
ever, of the utmost value to any one who wishes to make 
a detailed study of ocean temperatures. With a direct 
view to such a purpose the curves have been drawn with 
rigid adherence to the numbers in the observation books, 
even the most obvious cases of observational error being 
left uncorrected ; for the specialist can easily discover and 
correct them himself, and no one else will notice them. 

The temperature observations, like the specific gravity 
observations, form a rich mine of material with which 
good work may be done. It is shown by a glance at the 
charts that there are areas in the ocean of great salinity 
and areas of great dilution ; it is shown that the pressure 
increases uniformly with the depth ; it is known that the 
surface temperature of the water varies greatly in different 
latitudes, and that, as the depth increases, the tempera- 
ture decreases, at first vtry rapidly, but after the first 
few hundred fathoms with increasing slowness, until at 
the bottom the temperature of the open ocean is every- 
where the same, between 34® and 35® F. ; it is known also 
that in inclosed seas, or in those where there are sub- 
marine barriers cutting them off from the rest of the 
ocean, the temperature assumes a constant value in its 
descent, and sometimes the bottom is nearly 20® F. 
warmer than that of the ocean at the same depth a few 
miles distant ; but this is all that is known. 1 1 is evident that 
there must be an ocean circulation on a magnificent scale 
going on, a gradual onward sweep of the whole mass of 
the water, but the direction of this mass motion can only 
as yet be guessed at, and its rate is utterly unknown. The 
material for solving this, the great oceanographic problem, 
is rapidly accumulating, and when the physical and 
chemical reports of the Challenger Expedition have all 
been made public, it will be strange indeed if a large 
generalisation cannot be based upon them, and the dis- 
covery of the secret of ocean circulation be added to the 
many discoveries which have been made by the scientific 
men of the cruise. 

The nature of this volume, both on account of the sub- 
jects with which it deals and the number of formulae and 
long tables of numbers it contains, must have made the 
task of editing it no light one ; and the accuracy of every 
part, the almost entire absence of typographical errors, 
and the beauty of the lithographed charts show tbat 
authors, editor, engravers, and printers have alike exerted 
themselves to produce a volume worthy of being the first 
to record the physical and chemical work of the CheU- 
lenger Expedition. Hugh Robert Mill 


SPECIAUSATION IN SCIENTIFIC STUDY^ 

^HERE once was a science called natural philo- 
* Sophy,” which, like some old synthetic types of 
animals, held in itself all the learning that applied to 
physical facts. By the beginning of this centuiy this 
science of natural things had become divided into imysics 
and natural history. These divisions have since spread^ 
* TwtaSettmet, 
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Jite the^visions of a polyp community, until now natural 
nisto^ has more than a dozen named branches ; and in 
physics the divisions are almost as numerous. There are 
now at le^ thirty named and bounded sciences : each 
name designating a narticularly limited field, in which 
were are able meii who work their days out in labour 
that does not consider the rest of nature as having any 
relation to their work. ^ ^ 

This prog^ssive di\ 4 sion of labour follows a natural 
law : ^d It is perhaps fit that science should itself give a 
capital illustration of the application of this law to forms 
Of thou^t, as well as to the more concrete things of the 
world j but it is an open question whether or no it is ad- 
vantageous to the best interests of learning. There can 
^ J?® question that the search for truth of a certain 
cu^ity is very greatly helped by this principle of divided 
labour. If a man wish to get the most measurable yield 
out of the earth in any way, the best thing for him is to 
claim, tie himself down to it, fer- 
tilise it highly, till it incessantly, and forget that there are 
blossoms or fruit beyond his particular patch ; for any 
moment of consciousness of such impracticable things as 
grow beyond his field is sure to find expression when he 
crop, whether his crop in the intellectual 
field be elements or animals, stars or aniinalculiv. The 
h^est of things unknown is most easily won in this 
kitchen-gardening way of work. 

The world needs, or fancies that it needs, this kind of 
work ; and it is now of a mind to pay more of its various 
rewards for the least bit of special and peculiar know- 
ledge than for the widest command of varied learning. 

a thousand ways it says to its students, not only as of 
old, “ Study what you most affect/’ but, Effect that study 
ultogcthcr^ know the least thing that can be known as no 
one else knows it, and leave the universe to look after 
itself.” 

This is the prescription of our time. Wc are now pro- 
ceeding on the unexpressed theory that, because no man 
can command the details of all science, therefore he shall 
know only that which he can know in the utmost detail. 
We seem to be assuming, that, if many separate men 
oach know some bit of the knowable, man in general will 
in a way know it all ; that when, in another hundred 
years of this specialisation, we have science divided into 
a thousand little hermit-cells, each tenanted by an intel- 
lectual recluse, we shall have completed our system of 
scientific culture. No one can be so blind to the true 
purposes of learning as to accept this condition of things 
as the ideal of scientific labour. It may be the order of 
•conquest, the shape in which the battle against the un- 
jmown has to be fought ; but beyond it must lie some 
i^oader disposition of scientific life, — some order in which * 
the treasures of science, won by grim struggle in the wil- 
deiMss of things unknown, may yield their profit to man. 

The questions may fairly be asked, whether we have 
not already won enough knowledge from nature for us to 
return, in part, to the older and broader ideal of learning ; 
whether we may not profitably turn away a part of the 
t^ent and genius which go to the work of oiscovery to 
the wider task of comprehension ; whether we may not 
•^ain set the life of a Humboldt along with the life of a 
Pastern*, as equally fit goals for the student of nature. 

Until we set about the system of general culture in 
science, it will be nearly imi^ssible to have any proper 
use of its resources in education. A sound theory of 
^neral culture in science must be preceded by a careful 
dis^ssion of the mind-widening power of its several lines 
of themght This determination cannot bt made by men 
versed wly in their own specialties ; it must be made by 
many efforts to determine by comparison what part of 
me fences have the most important power of mind- 
aevelomng. At present there are few men whose opinion 
on such a subjec^ is worth anything, and the number 
constantly grows less. 
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The ^reat^ difficulty partly expresses itself in, and 
partly rises from, the multiplication of societies which 
include specialists as members, and specialties as the 
subjects of their discussions. We no longer have much 
life in the old academies, where men of diverse learning 
once sought to give and receive the most varied teaching 
The geologists herd apart from the zoologists : and in 
zoology the entomologists have a kingdom to themselves ; 
so have the omithologists, the ichthyologists, and other 
students. “ That is not my department,” is an excuse for 
almost entire ignorance of any but one narrow field. If 
naturalists would recognise this “ pigeon-holing,” not only 
of their work, but of their interests, as an evil, we might 
hope to see a betterment. Until they come to see how 
much is denied them in this shutting-out of the broad 
view of nature, there is no hope of any change. Special 
societies will multiply ; men of this sort of learning will 
understand their problems less and less well ; until 
science will be “ ca^darc to the general,” even when the 
general includes nearly all others beyond the dozen experts 
in the particular line of research. 

The best remedy for this narrowing of the scientific 
I motive would be for each man of science deliberately to 
devote himself, not to one, but to two ideals, thorough 
individual work in some one field, and sound comprehen- 
sion of the work of his fellows in the wide domain of 
learning— not all learning, of course, for life and labour 
have limits, but of selected fields. In such a system there 
will be one society-life meant for the promotion of special 
research, and another meant for the. broader and equally 
commendable work of general comprehension. 

It is in a certain way unfortunate that investigation is 
to a great extent passing out of the hands of teachers. 
This, too, is a part of the subdivision work ; but it is in 
its general effects the most unhappy part of it. As long 
as the investigator is a teacher, he is sure to be kept on a 
wider field than wlicn he becomes a solitary special 
worker in one department. 

The efforts now being made for the endowment of re- 
search will, if successful, lead to a still further tendency 
to limit the fields of .scientific labour. A better project 
would be to keep that connection between inquiry and 
exposition from which science has had so much profit in 
bygone times. 


TIVO GREEK GEOMETERS 

ALLMAN in his article “On Greek Geometry 
^ from Thales to Euclid,” in the current volume of 
Hermathena (vol. v. No. 10), discusses in Chapter IV. the 
discoveries of Archytas of Tarentum, and in Chapter V, 
those of the Greek geometer Eudoxus of Cnidus. 

Archytas was a contemporary of Plato (428-347 B.C.), 
probably senior to him, ana saved his life when Plato was 
in danger of being put to death by the younger Dionysius. 
These particulars and others of interest are skilfully 
arrayed by the author ; one only of these we recall, viz. 
Horace’s reference to the death of Archytas by shipwreck 
in an ode (Book 1 . 28), in which he recognises his 
eminence as an arithmetician, geometer, and astro- 
nomer. Unfortunately no undoubted works of his 
have come down to us ; the authenticity of some that 
have been attributed to him is here discussed, but 
these do not treat of geometry. In former chapters 
his contributions to the doctrine of proportion ana his 
demonstrations of theorems as well as solutions of 
problems have been noticed. Here the question of his 
identity with the Architas of Boethius’ Ars Gecmeiria is 
discussed, and a strong case made out for the same. The 
connection of Archytas with the Delian Problem (already 
touched upon in Hei'mathena^ vol. iv.) next comes under 
consideration, and the passage in Eutocius is translated 
at length and accompanied by a figure. An enumeration 
of the theorems which occur in this passage is made^ 
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whence we see that this geometer " was familiar with the 
generation of cylinders and cones, and had also clear 
ideas on the interpretation of surfaces ; he had, moreover, 
a correct conception of geometrical loci and of their appli- 
cation to the determination of a point by means of their 
intersection.’’ Dr. Allman further maintains that in this 
solution "the same conceptions are made use of, and the 
same course of reasoning is pursued, which, in the hands 
of his successor and contemporary Menoechmus, led to 
the discovery of the three conic sections. Such know- 
ledge and inventive power surely outweigh in importance 
many special theorems.” In arriving at these views he 
has to combat (which he does in some detail and appa- 
rently with success) the reasoning of Cantor, which is 
" based on a misconcyition of the passage in which the 
word T^rop occurs.” Dr, Allman insists that rJfrop means 
place and not It cus (as used by mathematicians). The 
whole discussion is well worthy of the careful attention of 
all interested in the history of geometry : we must forbear 
to enter into the matter further. 

Eudoxus (born about 407 B.C.), a pupil of Archytas, 
was an astronomer, geometer, physician, and lawgiver, 
and hence a noteworthy man in more ways than one. 
Here again Dr. Allman, one of whose great merits is his 
independence and his thorough examination of the original 
authorities, differs from Boeckh and Grote, but we cannot 
give details. A full discussion of the additions to geo- 
metry made by Eudoxus follows, and from it we learn 
how great he was as a geometer ; his contributions to 
astronomy must be sought for elsewhere, though they too 
come under notice. " This eminent thinker— one of the 
most illustrious men of his age, an age so fruitful in great 
men, the precursor, too, of Archimedes and of Hipparchus 
— after having been highly estimated in antiquity, was for 
centuries unduly depreciated ; and it is only within recent 
years that, owing to the labours of some conscientious 
and learned men, justice has been done to his memory, 
and his reputation restored to its original lustre.” The 
article under notice will considerably conduce to this right 
placing of Eudoxus, amongst whose merits the least is 
not that he was a true man of science. "Of all the 
ancients, no one was more imbued with the true scientific 
and positive spirit than was Eudoxus.” Five reasons for 
this statement follow, and the article closes. The whole 
paper is a most interesting as well as valuable one ; 
indeed the interest grows as the author approaches his 
goal, and wc venture to predict for Dr. Allman, when his 
articles appear in a volume, a most cordial welcome from 
all mathematicians. 

THE ROYAL GARDENS AT RE IV 

^^HE Report of the Director on the Progress and Con- 
^ dition of the Royal Gardens at Kewfor the year 1882 
was unavoidably delayed. It bears date only from 
November i, 1883, and was not published until well on in 
1884. The date of the Report has, however, nothing to 
say to its interest and merit, and there is always plenty of 
both in these too short accounts of the great work carried 
on at Kew. Passing over some details, noting that the 
amount of damage which the collections have suffered 
has been, notwithstanding the unprecedented number of 
visitors, prattically ////, and that the lecture-classes for 
young gardeners continue to give satisfactory results, we 
find an account of the formation of a Rock Garden at Kew. 
The site selected lies between the wall bounding the 
Herbaceous Ground on the east and the New^ Range on 
the west. The general idea in laying out this space was 
to imitate in some measure the rocky course of some 
Pyrenean stream j the dry bed is represented by the broad 
walk (8 feet wide and K14 feet long^, while on either side 
are the rock-piled banks, in the interstices and pockets of 
which grow the Alpine plants, and above all are thickets 
of box and rhododendrons. Tree stumps have been 


somewhat freely used here and there. That some plants 
grow well on them will be admitted ; that by their decay 
they require renewal is their chief drawback. The col- 
lection of 2630 plants bequeathed to the Gardens by Mr. 
Joad formed a splendid commencement to the Rock Garden 
series, and this section of the grounds has long since 
proved not only a centre of attraction to the general 
visitors, but has been a source of pleasure and profitable 
study to many an amateur gardener. An apology is 
made for not attempting some geoCTaphical arrangement 
of the Alpines ; one was hardly needed. Where the plants 
grow best there ought to be their (artificial) habitat, and 
the practical gardener well knows what strange bed- 
fellows plants often are, and how marvellously they vary in 
their tastes. Within the last six weel.s we noted two 
finely-grown plants of that popular Alpine cudweed, the 
edelweiss ; one was flowering out of a crack in a dry 
limestone wall, the other was on a deep clay bank. 

The elaboration of the natural family of the palms for 
the "Genera Plantarum” of Bentham and Hooker led 
the Director to make a critical study of the species of 
palms in cultivation at Kew, the collection of which 
proved to be of unexpected richness. In an appendix is a 
classified list of 420 palms at present in cultivation at 
Kew. This collection has now but two rivals — the mag- 
nificent collection at Herrenhausen, Hanover, chiefly 
made by Herr Wendland, and that of the unrivalled 
tropical gardens at Buitenzorg in Java. 

The report about the Arboretum shows an enornious 
amount of work accomplished. While the collection is 
one of the richest in existence, its importance is gradually 
more and more dawning upon those interested in planting, 
and its national importance in this respect should not be 
overlooked, 

I'he part of the Report giving extracts from the large 
colonial correspondence that centres at Kew is full of 
interest, none the less so that much of the information is 
of a date often far on in 1 883. The Argan tree seems likely 
to be acclimatised at Natal from seeds sent from Kew. The 
india-rubber (Ceara), introduced from Kew into Ceylon, 
seems in a fair way of paying as well as Cinchona. Dr. 
Trimen says it will grow anywhere up to almost 2500 feet, 
and its commercial success is most satisfactory. " About 
six months ago (October 24, 1883) some Ceara-rubber 
seed was imported from Ceylon into Southern India. 
The produce of these trees may now be seen flourishing 
in a wonderful manner at the foot of the Neilgherry Hills. 
The rapid growth of the trees is marvellous. Some which 
were six months old from seed were fully eight feet high ; 
and a cutting, said to have been planted scarcely six 
months previously, was quite eight feet high, and was in 
blossom. It seems to thrive on poor soil, requires shelter 
but not shade, and very little rain. The demand for the 
produce seems to be unlimited.” Of the mahogany seeds 
sent from Kew in i863 to Mauritius, nine of the trees 
raised bore seeds in 1881, and numerous seedlings were 
found self-sown. In a report from the Seychelles allusion 
is made to " three different diseases which have seriously 
affected the cocoa-nut palms,” whereby large forests of 
these valuable trees have been destroyed. No details are 
given as to what these diseases are, though they " have 
nearly stopped their depredations since 1882.” In the 
same report it is mentioned that the remains of the 
clove plantations cover " about 250 acres ” — surely a mis- 
take. It is also stated that the Liberian coffee sent from 
Kew in 1880 has proved a success, and that about 100 
acres of it have been recently planted. The report on 
Cinchona robusla quotes with approval Dr, Trimen’s 
views on the hybrid forms of the Nilgiris — known under 
the names pubescens and niagnifolia — now settled to be 
hybrids between C. succirubra and C. officinalis. 

Among the more important additions to the Herbarium 
may be mentioned the collection of European and exotic 
lichens made by the Rev. W. A. Leighton, the type speci- 
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incns of Mr. Wilson Saunders’s Refugium Botanicuxn, 
the Madagascar collection of the Rev, R. Baron — this 
latter of over 1 100 species. 

Reference is also made to the "North Gallery,” an 
iUustration of which is added to the Report The collec- 
tion of separate pictures of plants in the gallery amounts 
in number to 627, and has since been added to. 

It will be seen from this brief sketch of Sir Joseph 
Hc^kei^s Report that the work done at Kcw is as varied 
as it is important, and that our colonies directly and our 
mother country indirectly are under lasting obligations to 
the seal and energy of all concerned in the management 
of this great institution. 


MR. THORODDSEN^S GEOLOGICAL 
EXPLORATIONS 

A LTHOUGH situated at a comparatively short dis- 
tance from Europe, and notwithstanding the frequent 
visits of late years by English tourists, Iceland is yet veiy 
far from being a well-known country. The upland is 
still, for the most part, an unexplored region, and there 
are whole districts where no man, native or foreign, ever 
set his foot, owing, chiefly, to the difficulties and dan- 
gers which attend travelling through these wildernesses. 
Foreigners travel mostly along beaten tracks ; they come 
mostly without having acquired any previous knowledge 
of the peculiar nature of the country, consequently not 
knowing what parts are most worth visiting or exploring. 
Yet these regions are eminently interesting for students 
of natural science, being filled with innumerable glaciers, 
some of enormous magnitude, with multitudes of vol- 
canoes, eruptive springs, &c., which it is of the greatest 
importance should be scientifically explored and described. 
In order to obtain reliable information about these up- 
land wilds of the country, the Government of Iceland 
have commissioned Mr. Th. Thoroddsen to undertake 
systematic explorations with a view to establishing the 
geology of the country on a sound basis, and correcting its 
geography where necessary ; for this purpose he has already 
undertaken various expeditions. In the course of last 
summer (1883) he explored the peninsula of Reykjanes and 
its upland connections. Although this part lies in close 
roximity to the inhabited parts of the country, it has 
itherto remained for the most part a terra wcoj3[nita on 
account of the innumerable waterless and utterly barren 
lavas which are crowded into it, and make travelling 
excessively arduous. Formerly people only knew that 
within historic times two volcanoes had been active in 
these parts. Mr. Thoroddsen has now determined the 
existence and site of no less than thirty separate volcanoes 
with at least seven hundred craters. In each case he has 
made all necessary measurements, and has constructed a 
geological map of the whole district.' The aggregate 
extent of the lavas covers about 44 square (geographical) 
miles. Out of the lavas up and down this tract there rise 
mountains composed of tufa and breccia, and through 
these the eruptions of the volcanoes proper have found 
their vent. Cases of individual volcanoes being built up 
in one spot by repeated eruptions are rare. The craters I 
are in most cases traceable in distinct long rows, like 
pearls on a string, along terraces of tufa, situated along 
chasms through which the lava welled out In some 
places there are no craters, the lava having boiled out of 
the chasm over either side of it, in which cases the rift 
remains open with its brims covered with a glazed crust 
of lava. In other localities are found volcanoes of colossal 
size, broad sublevations or convexities of lav£u with a 
laige crater at the aj)ex from 800 to 1000 feet in diameter, 
instances of which are Skjaldbreid, 3400 feet, and Heidin- 
Hd, 2000 feet above the level of the sea. Throughout 
the lava stretches one comes upon enormous fissures all 
following the same direction as the rows of the craters, 
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namely, south-west to north-east. All about this district 
there are also found numbers of hot springs, solfataras, 
and boiling clay-pits. This peninsula, Mr. Thoroddsen 
maintains, must be one of the most thoroughly burnt 
spots on the globe, and a pre eminently instructive tract 
for ^legists who make volcanic manifestations the 
speciality of their stuj^. 

This summer Mr. Thoroddsen is engaged in exploring 
the enormous lava wilderness of Odadahraun, covering 
the central part of Iceland, and, as yet, for the most part 
entirely unknown. In the glaciers to the south of this 
wilderness great eruptions have taken place of late years, 
about which nothing is known, no one having as yet 
ventured into these wilds, lying ^000 to 4000 feet above 
the level of the sea. The difficulties of exploration here 
are enormously aggravated by the utter barrenness of the 
region, by scarcity of water, and by the frequent snow 
tempests by which the region is constantly harried even 
in the midst of summer. Even the compass is not to be 
relied upon, on account of the mass of iron which enters 
to such a large extent into the composition of the lava. 

Akreyn\ June 24, 1884 

Grimsey is the name of a small island, situated in the 
Arctic Ocean, about 22 English miles due north of thj 
promontory which divides the bays of EyiaOt*'^ 
SkagaHord in Northern Iceland. It inhabited by 
88 human beings, debarred frni« communication with 
the outer world, andpa«‘‘”y ignorant of its motive thought 
as of its stirring events. Their intercourse with outward 
surronn<llngs is confined to Arctic ice and ceaselessly 
recurring storms. Only once or twice a year they manage 
in their small open boats, at a perilous risk, to effect a 
landing on the mainland, for the purpose of obtaining by 
barter their necessaries of life at some of the north coast 
trading stations. 

The island having never before been visited by a 
naturalist, I eagerly embraced the opportunity of joining 
the governor of the North District on an expedition to it, 
undertaken at the instance of the commander of the gun- 
boat Diana, Capt. O. Irmingcr, of the Danish navy. In 
the evening of June 19 we steamed, in calm weather, from 
Akreyri down the broad bay of Eyjafjord, enjoying the 
imposing scenery of the mountains on either side, lit up 
by the subdued vermilion tints of the nocturnal sun glare; 
when we reached the mouth of the bay, we had a full, un- 
intercepted view of the midnight sun, resting on the 
oceanic sky-line, like a ball of fire behind a veil of blood. 
Out of the inert calm of the deep, which looked like 
polished glass, there rose on either side of us black pre- 
cipitous rocks that formed, as it were, the advanced basis 
of the snow-capped mountain-tops, which determined our 
sky-line in the landward distance. 

We reached Grimsey at three o’clock in the morning of 
the 20th, still, as good luck would have it, favoured by the 
same calm weather and quiet sea— both being the indis- 
pensable condition of effecting a safe landing on the 
island. We took the shore just below the parsonage in 
a bight formed of precipitous rocks made of basaltic 
columns, here and there split up by yawning caves ; and 
having succeeded in clambering to the top of the rocks, 
we set about exploring the island. 

The formation of Grimsey is basaltic throughout, and, 
geologically speaking, resembles, closely on the whole, 
the stratification of Northern Iceland. From its non- 
volcanic nature one may therefore fairly assume that, 
once upon a time, it must have been connected with the 
mainland. But, though not volcanic itself, it seems that 
Grimsey is not very far removed from the lines along 
which the active subterranean fires in Iceland are 
operating. At various times the inhabitants state they 
have observed towards the south-east signs of sub- 
marine volcanic action, and towards Tjdmes (S.S.E.) a 
column of fire was distinctly observed breaking through 
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the surfi^e of the s^a in 1868 ; this, too (one of the 
northernmost promontories of Iceland), has fr^uently 
been visited by violent earthquakes, notably so in 1872. 
Towards the east the island rises precipitously out of the 
sea to the height of upwards of 300 feet, but slopes to the 
westward, where all the habitations of the people are 
scattered about. The flora is scanty, and the plants 
stunted in a remarkable degree ; as far as I had oppor- 
tunity to observe, the vegetation seemed to bear a dis- 
tinct Arctic impress as compared with that of the main- 
land. The sward is covered with Arctic willow {Salix 
herbacea)^ resembling the same plant when met with on 
the mainland at an elevation of 1 500 to 2000 feet above 
the sea-level. The flora of the eastern portion of the 
island is much more varied, as compared with that of the 
western, owing to the soil being much more fertile there 
from the guano deposited by the multitudes of birds 
which haunt that part of the island. Every ledge of 
rock is covered with the so-called “ Skarfa-kdl " (scurvy- 
kale, scurvy-grass, or spoon-wort, Cochlearia officinalis). 
Altogether I managed to collect here between fifty and 
sixty species of plants, all of which are also found on the 
mainland, only these are of a more stunted growth. No 
heath vegetation occurred, and no ligneous, if I except the 
above mentioned willow, which only grows to the height 
of Oi.,. inch and a half. 

• Grimsey is much milder than 

might be supposed the geographical position of the 
island. Although it is visited «very two out of three 
years by the Arctic ice, the average teiiip«rature of the 
year is + i -4 Celsius. August is the hottest nvonth in 
the year. 4- 7^ C. ; March the coldest, - 3^° C. Ihe 
highest degree of heat in 1876 was + 20'^ C. ; the greatest 
cold in 1880, — 30*^ C. The mildness of the temperature 
is accounted for by the fact, ascertained of late years 
beyond a doubt, that a small branch of the Gulf Stream 
splits on from the main current on encountering the 
resistance of the western submarine spurs of the rocky 
masses on which Iceland is built up, the flow of which 
wheeling round the north-western peninsula 
of the countiy, takes an eastward direction along the 
whole extent 01 the northern coast. The average tempera- 
^ round Grimsey is about ^ C in January and 

3 C m F ebruanr. The pastor of the island, M. Pjetur Gud- 
mundsson, has for many years been engaged in exceed- 
ingly careful meteorological observations on behalf of the 
Meteorological Institute of Copenhagen. This most 
worthy gentleman, living here in conspicuous poverty, like 
a hermit divorced from the world, though he has the 
comfort of a good wife to be thankful for, is not only re- 
garded as a father by his primitiye congregation, but 
enjoys moreover the reputation of being in the front rank 
among sacred poets in modern Iceland. 

The inhabitants derive their livelihood, for the most 
part, from bird-catching, nest-robbing, and deep-sea 
fisheries. The precipices that form the eastern face of 
the island are crowded with myriads of various 
lands ^ sea-fowl. On every ledge the birds are 
seen thickly packed together ; the rocks are white with 
pi^o, or ^een-tufted with scurvy-grass ; here everything 
IS m ceaseless movement, stir, and flutter, accompanied 
by a mynad-voiced concert from screamers on the wing, 
from chatterers on domestic affairs in the rock-ledges, and 
brawlers at the parliament of love out at sea, the 
surface of which beneath the rocks is literally thatched at 
year with the wooing multitudes of 
broken by a 

ttone over the precipice, or by the report of a gun- 
5 f darkened by the rising clouds 

of the disturbed birds, which, viewed from the rocks, 
resemble what might be taken for gigantic swarms of 
bees or midges. 

The ^thod adopted for collecting eggs is the follow- 
ing .‘—Provided with a strong rope, some nine or ten stal- ^ 


t wart men go to the precmice, where it is some 300 feet 
’ high, and one of the numW volunteers or is singled out 
by the rest for the perilous *>. " sink," or " drop," 

over the edge of the rocks. Round his thighs and waist, 
thickly padded generally with bags stuffed with feathm 
or hay, the " sigamadr}* sinkman," or ** dropman," ad- 
justs the rope in such a manner as to hang, when dropped, 
in a sitting posture. He is also dressed in a wide smock 
or sack of coarse calico, open at the breast, and tied 
round the waist with a belt, into the ample folds of which 
he slips the eggs he gathers, the capacity of the smock 
affording accommodation to from 100 to 150 eggs at a 
time. In one hand the sinkman " holds a pole, 16 feet 
long, with a ladle tied to one end, and by this means 
scoops the eggs out of nests which are beyond the reach 
of his own hands. When the purpose of this " breath- 
fetching” ** sink” is accomplished, on a given sign the 
" drop-man ” is hauled up again by his comrades. This, 
as may readily be imagined, is a most dangerous under- 
taking, and many a life has been lost over it in Grimsey 
from accidents occurring to the rope.^ 

For the pursuit of the fishery the island possesses four- 
teen small open boats, in which the men will venture out 
as far as four to six miles cod-fishing *, but this is a most 
hazardous industry, owing both to the sudden manner in 
which the sea will rise, sometimes even a long time in 
advance of travelling storms, and to the difficulty of 
effecting a landing on a harbourless island. 

Now and then the monotony of the life of the inhabit- 
ants is broken by visits from foreigners, mostly Icelandic 
shark-fishers, or English or French fishermen. 

Of domestic animals the islanders now possess only a 
tew sheep. Formerly there were five cows in the island, 
but the hard winter of 1 860 necessitated their extermina- 
tion, and since that time, for twenty-four years, the people 
have had to do without a cow ! Of horses there are only 
two at present in the island ! Strange to say, the he^th 
of the people seems, on the whole, to bear a fair com- 
parison with more favoured localities. Scurvy, which 
formerly was very prevalent, has now almost disappeared, 
as has also a disease peculiar to children, which, in the 
form of spasm, or convulsive fit, used to be very fatal to 
infant life in former years. 

Inexpressibly solitary must be the life of these people 
in winter, shut out from all communication with the outer 
world, and having in view, as far as the eye can reach, 
nothing but Arctic ice. The existence of generation after 
generation here seems to be spent in one continuous and 
unavailing Arctic expedition. The only diversion afforded 
by nature constets in the shifting colours of the flickering 
aurora borealis, in the twinkling of the stars in the heavens, 
and the fantastic forms of wandering icebergs. No won- 
der that such surroundings should serve to produce a 
quiet, serious, devout, and down-hearted race, in which re- 
spect the Grimsey men may perhaps be said to constitute a 
typical group among their compatriots. However, to dispel 
the heavy tedium of the long winter days, they seek their 
amusements in the reading of the Sagas, in chess-play- 
ing, and in such mild dissipations at mutual entertain- 
ments at Christmas-time as their splendid poverty will 
3-Wow. Th. Thoroddsen 


SEATS IN BAJLIVAY CAREIAGES 

J N a recent article in Science et Nature the writer, after 
* animadverting on the lateness of the day at which 
shoemakers have at length begun, though still very imper- 
fectly, to take account of the osseous framework of the 
human foot, proceeds to investigate the relation b etwee n 

of ‘h® “wnkmen- of Iceland, for 
tnere are numbers of them all round the coast. It would be easy, at a very 
^t to the trei^ of Icdand, to provide a^iSirSlh nivJIK 
y parotiy for district where life must be sustained at the above* 
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the structure of the human trunk and that of the 
seat) more particularly in railway carriages, designed for 
its accommodation. In a sitting posture the pelvis has 
for its sole function the support of the upper part of the 



body. The spinal column, however, is inserted in the 
pelvis, not in the form of a straight line but of a curve 
(Fig. i). This inflection on the part of the backbone, 
while adding to the mobility of the trunk, imposes on it 



the necessity of a continual balancing movement, the 
centre of gravity being shifted every time the head and 
thorax sway to one side or the other. Such balancing 



movement is necessarily also attended by a certain ex- 
penditure of energy. To allow the upper part of the 
body to remain co^ortably at rest there must be sup- 


ports for the back, the shoulders, and the head. So hr 
as these are wanting, the body will tend of itself unless 
counteracted b]^ an effort of will and nervous force, to 
bend forward, till at last the forehead finds the knees to 
lean on. The position of the body in sitting is all 
the easier, and its rest all the more complete, the 
more decided is the inclination of the back 01 the seat 
and the more obtuse is the angle formed by the trunk and 



the thighs. Seats such as the dormeuscs realise the most 
favourable conditions in this respect. 

Fig. 2 represents a man comfortably seated and 
propped. The back of the seat supports him principally 
under the shoulder-blades, offers the chest a depression 
to sink in, and altogether keeps the upper part of the 
body in a free and easy position. P^ig. 3 shows the same 
person in a similar position, but with his head resting 



Fig. 8. 


behind. In both these figures the back of the seat is 
seen exactly in profile, and to the writer of the article 
such seems the construction which is most convenient in 
railway carriages. 

Fig. 4, on the other hand, represents the profile of a 
I man seated as passengers are in many of our actual 
I first-class carriages. His position is perceived to be a 
forced one in contrast with that just noticed, and alto- 


NATURE 


3>o 




gether di^reeable. Fig. 5 shows exactly the stiff attitude 
the head is compelled to take in order to rest. 

Finally, Fig. o reproduces the comfortable position in- 
dicated m Fig. 3, and at the same time represents the 
profile of the back of the seat actually in use in our rail- 
way carriages. On comparing this profile with the posi- 
tion of the man comfortably supported, the following 
defects in the back of the seat are observed : — 

1. It is too vertical, 

2. It allows an empty space between the lumbar verte- 
brae and the lower extremity of the shoulder-blade exactly 
at the place where one is in the habit '.of putting a 
cushion behind the back,” as it is called. 

3. It is at least half a foot too hi|fh, and so makes it 
impossible for the head to rest behind. It is customary 
to make the back of the seat tally with the height of a 
man of average size seated bolt upright. 

Under the actual conditions, such as they have been 
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influence of the corrections for radiation, &c., iacceaaes 
proportionately with the duration of the opeMtioa. The 
nrst method used in thermo-chemical investigations, the 
ice-melting method of Lavoisier and Laplace, as as 
the modern calorimetric method by Bunsen, avoids this 
inconvenience' by executing all measurements at the 
melting-point of ice. Bunsen’s ice calorimeter i& how- 
ever, not exempt from corrections. Every physicist familiar 
with the use of this instrument will also, like the author, 
be well acquainted with its capriciousness. Bunsen pre- 
scribes that the calorimeter snould be placed in a large 
vessel filled with absolutely pure snow. Although I have 
had abundant quantities of the purest snow at my dispo^l, 
I do not hesitate to declare, having tried, in company with 
Prof. Nilson, a whole winter to obtain reliable results with 
the original arrangement of the inventor, that the instru- 
ment would be impracticable for use without the improve- 
ment devised by Schuller and Wartha, viz. to im'merse the 
calorimeter in a vessel containing ice and pure water at 
0° C. Still the advantage of this arrangement is not to 
rcvent variations in the position of the mercury index, 
ut to make them quite regular. These variations are 
declared by some physicists to depend upon the vacil- 
lation of atmospheric pressure, but I think that the real 



described, what becomes of the traveller when sleep at 
length overtakes him ? Little by little he slides down on 
his seat till the lower extremity of his shoulder-blades, 
which has most need of support, finds the most sensible 
projection, which, as the backs of our railway carriages 
actually are, is precisely where it is least serviceable— at 
a point, namely, on a level with the region of the pelvis. 
Lastly, the head inclines forward or to the side, if it does | 
not bury itself in the breast (Fig. 7). | 

Fig. 8 gives a front view of the face of the bench serv- j 
ing as the back of the seat. In the centre is seen a 
stuffed projection, on each side of which a passenger 
may rest his cheek. The shoulder, getting no separate 
support, must contrive to lodge itself between this stuffed 
projection and a kind of plateau fixed in the side of the 
back of the seat, and which, situated about a hand’s 
breadth above the seat, offers a resting-place to the elbow 
(Figs. 8 and 9}. 

A NEW PRINCIPLE OF MEASURING NEAT 

T he following method is intended to fulfil some con- 
ditions which probably will be more and more 
urgent^ required in the progress of modem science : — 

I. Measurements of heat should be executed at constant 
temperature^ i,e, without the aid of thermometers, — Every 
variation of temperature during calorimetric experiments 
causes unavoidable errors and necessitates corrections and 
compensations. The accuracy of the thermometric method 
ihethod of mixture,” of Regnault], which now predominates 
among experimentalists is unrivalled, only in those cases 
where the amount of heat to be measured is developed in 
the course of a few seconds or minutes ; it is seriously im- 
paired whenever the experiment lasts longer, while the 


Fla. I 

cause of the unsteadiness of the index of the instrument 
lies in the peculiar behaviour of the ice in the vicinity of 
its melting-point. It was believed hitherto (and Bunsen’s 
method theoretically rests upon this assumption) that ice 
at 0“ C. suddenly changes its specific volume from that of 
ice f= 1*0906863 ^ to that of water [— i *000000]. I admit 
that this assumption may be true with regard to abso- 
' lutely pure ice, but in every kind of frozen water which 
contains the smallest trace of impurity (which is unavoid- 
able if the water has been boiled assiduously in a glass 
! vessel) the transition of ice into liquid water is not sudden, 
but CTadual, and begins already a little below 0° C, Such 
ice does not attain its maximum of volume exactly at 0° C, 
I but some hundredths or tenths of a Centigrade degr^ 
below 0° (dependent upon its relative purity). Graphic 
I representation* shows that the co-ordinate of specific 
I volume of the ice comes not to a point d'arrit at zero, 
but moves upon the rapidly-sloping branch of a curve just 
in the immediate vicinity of the melting-point Now sup- 
pose the water in the external vessel to be either a lit^ 
purer than that of the calorimeter, or vice versd. In the 

‘ This number, which is almost identical with that of Bunsen, was fiouiid 
by the author In his research “ Upon the Properties of Water and Ice," 
** Fiim*«xpeditionens vet. iakttagms.'* Bd. ii. p. aii, 

^See the paper “ Upon Water ano Ice," by O. I^ttersson, Lc, 
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ftnner case its temperature, U. its melting-point, will be 
ntuated a few thousandths of a Centigrade higher, and 
the volume of the ice in the calorimeter will move down- 


i 

I 

I 



Fig. 2 


wards OP the branch of the curve in the attempt to gain 
the temperature of the surrounding medium. Then the 
index will move slowly backwards ; in the other case the 
co-ordinate of specific volume will move upwards on the 



Fig. 3 

sloping branch, and the index of the scale-tube will march 
forwards. These remarks may be sufficient to explain 
why there has been much dispute about the absolute 


magnitude of the caloric units indicated by the ice calori* 
meter of Bunsen, and why this instrument is always m* 
pirically graduated, although its principle ought to allow 
of absolute measurements. 

II. The amount of heat developed in calorimetric 
experiments should be directly transformed into work and 
measured in absolute i^ 7 r[kirogramme-metres].^— In eveiy 
branch of physical science this manner of measurement is 
beginning to introduce itself, as, for example, in electricity, 
magnetism, &c. In thermal determinations it has the great 
advantage that the mechanic units are 430 times greater 
than the thermic units, and can be far more accurately 
determined. 

III. The principle should be applicable to the measure^ 
ment of all kinds of caloric energy : as, specific heat, 
radiant heat, the heat absorbed or developed by chemical 
reactions, It must be remarked that I have hitherto 
experimented only with radiant heat. An apparatus 
intended for other kinds of heat is under construction. 



Fig. 4 


but as this will take some time, and as I wish specially to 
direct my labour to the determination of the sun’s 
radiant heat, I take the opportunity now of calling the 
attention of physicists to the principle of the method, 
which I foresee can be developed and varied in a multi- 
tude of ways. In case the matter should interest anybody 
sufficiently to make him try it experimentally, I will give 
some information in order that he may not be detained by 
those difficulties which have baffied my own efforts during 
nearly six years. The principle is extremely simple, and 
will be easily understood by a glance at the diagram 
(Fig. i). 

Let a beam of heat rays fall upon the thin glass wall 
of the reservoir a, which contains dry air. As soon as 
the thermometer a ^ indicates that the temperature of the 
air in A increases, let mercury escape through the sto|^ 
cock c. Thereby the air expands, and the heat received 
by radiation is transformed into mechanic work, as the 
level of mercury in B sinks under the influence of the 
expanding force imparted to the air by the radiant heat. 

« I denote thi* in the following by the sign M:K®. 
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As the air in A in this case has expanded isothermieally^ 
the mechanic work is represented by the equation 

where /o ^0 are the initial pressure and volume of the air 
in and v is its volume after the expansion. If we 
suppose that a beam of sun rays during a minute has 
fallen upon the blackened surface of A through a hole 
of a square centimetre, and that the experimenter has 
neutralised the tendency of the air to increase in tempera- 
ture by careful manipulation of the stopcock c, which 
allows the air to expand its volume as it displaces the 
escaping mercury — suppose that in this way the cooling 
effect of the expansion has neutralised the tendency of the 
air to au^ent its temperature under the influence of the 
heat radiation, so that the index of the thcnnonietcr has 
been kept constantly at its initial point, then the entire 
amount of solar heat imparted to the glass reservoir A is 
converted into mechanic work by means of the isothermic 
dilatation of the air, and the value of x found by the 
above equation represents what is called by modern 
scientists “ the solar constant.” ‘ 

It is obvious that the chief difliculty lies with the thermo- 
meter. The indications of this part of the instrument must 
be extremely sensitive (up to some thousandths of a degree 
Centigrade) and instantaneous^ in order that the experi- 
menter may be able to regulate the expansion so that a real 
isothermic dilatation takes place. 1 judged that only two j 
kinds of thermometers could suit the purpose, and tried 
first a differential glass thermometer. This is in fact very 
sensitive, but as the pressure in A diminishes during the 
experiment, the bulb a expands somewhat, and this has 
a disturbing influence upon the index. 1 next inserted in 
A a network of very thin thermo-electric elements (combina- 
tions of iron and German silver), and observed the alter- 
ations of temperature of the air in A by means of a mirror 
galvanometer. As 1 found the ordinary system of magnets 
in galvanometers far loo heavy for the instantaneous 
deflections here required, I constructed a new kind of 
galvanometer, whereof I give a schematic view in Fig. 2, 
because I think that it may really do some good work 
in other cases, as it proved to be extremely sensitive. 
The dotted lines represent a system of two concentric 
(annular) magnets made of steel springs (from watches), 
each magnetised to saturation between the poles of a 
powerful PlUcker electro-magnet. They are combined in 
the astatic manner, but the dimensions of the material 
are chosen so that the inner magnet has just sufficient 
force to keep the whole system in the magnetic meridian. 
The figure shows the position of the insulated copper 
wires relatively to the magnets. M is a mirror of very 
thin silvered glass ; c c is a massive copper ring. I 
tested the sensibility of the instrument by adiabatic ex- 
pansion of the air in A. This was effected bv opening 
the stopcock C for a moment. The slightest dilatation of 
the air in this manner immediately showed its cooling 
effect by a deflection of the scale in the mirror, but as the 
deflection soon brought the magnets out of the electric 
field, the amplitude of the oscillation w'as, as 1 had calcu- 
lated, not great. However, as the oscillations did not 
cease instantaneously, 1 found the method impracticable 
for continuous observation. 1 then abandoned the project 
of regulating the isothermic expansion by means of a ther’ 
mometer altogether.* 

The next arrangement, which succeeded better, w^as 
that shown in Fig. 3. Here the co-ordinates of the iso- 
thermic curve are traced out beforehand on the rotating 
cylinder F. As the mercu^ in B flows into D, it lifts 
a float, which, by a combination of wire and blocks. 


makes the cylinder rotate at a rate which is pro^rtional 
to the expansion of the volume of the air in A. Thus the 
horizontal co-ordinate {v) of the isothermic curve is 
represented. The vertical co-ordinate of the pressure of 
the air in A (jft) is represented by the height of the liquid 
in the open branch of the manometer. The operator only 
has the task to regulate the outflow of the mercury from 
B to D by means of the stopcock c, so that the level of 
the fluid in the manometer closely follows the isothermic 
line drawn upon the paper envelope of the rotating 
cylinder. This is not difficult after a little experimenting. 
Whenever the level in the manometer shows a tend- 
ency to rise above the isothermic line, there is a surplus 
of heat in A waiting for transformation into work, which 
can be effected by accelerating the outflow of the mercury 
through c. The area contained between the initial and 
final ordinates [pQ and p, represented by the positions of 
the column of liquid in the manometer-tube relatively to 
the cylinder at the commencement and the close of the 
experiment] represents the value of the integral — 
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or the amount of mechanic work equivalent to the trans- 
formed caloric energy. Thereby this method affords an 
elegant manner of showing the actual transformation of ^1 
kinds of heal into work to an auditory. In order to obtain 
indications on a grand scale I always used HJSO4 tinted 
blue with indigo in the manometer. The rotating cylin- 
der is about 2 m. high, and a quantity of heat of not 
more than 876 gramme-calories, imparted by radiation or 
otherwise to the air in A, makes the cylinder rotate 
360'', and the level of the liquid in the manometer sink 
1*84 m.* The volume of A was 400 c.c., and the initial 
pressure equal to 1000 mm. (of mercury). But for scien- 
tific measurements I cannot recommend this method. The 
sulphuric acid adheres to the glass tube, and does not take 
up its definitive level at once^ the dimensions of the 
apparatus become inconveniently large, the co-ordinate 
p cannot be traced out on the paper of the cylinder 
directly from the isothermic equation, 

pv^R 7i, 

but must be recalculated with the aid of some corrections 
arising from the influence of the atmospheric pressure 
upon the columns of liquid in the manometer and in D, 
too complicated to be mentioned here. 

Fig. 4 show's a kind of calorimeter which realises the 
condition of isothermic dilatation of the air in the most 
simple manner and still is capable of the most accurate 
measurements. I 

A and Ai are very thin glass vessels fabricated of equal 
shape and size by Franz Muller in Bonn, Both contain 
dry air over mercury, which stands at equal height in B 
and iij. If the graduated glass tube D, which communi- 
cates with A and Ag through a caoutchouc tube, is raised • 
or lowered by means of the arrangement shown in the . | 
figure, the level of the mercury rises or sinks equally in • 
B and Bj, and the air in A and Aj is compressed or dilat^ %i,. 
equally, provided that the temperature is kept constant in 
both. This condition is realised in Ai by the surrounding 
large mass of water, which imparts to the air and mercury c 
in Ai and Bj its own constant temperature. The air in Ai 
therefore always expands or contracts isothermically. If ,, 
its initial volume and pressure are denoted by Vo and I 
the law of Mariotte, 


* 1 ^unk the thing will be very difficult to reaUfie in this way. If another 
indicator could be si^tituted for the galvanometw, for example, the Lippmann 
capilladry electrometer in the ingroious f(»m deviii^ by Chr. Loydn, the ex- 
penment would be very easy. But, unhappily, this instrument b insensible 
to thermo'electric currents. 


will always regulate the expansion of the air in Ai. It is 
easy to see that this will also be the case in A, if the experiv 


ig. theoretically. Thu height b somewhat reduced by the oorrectioi)|F 
Be pressure, &c. 
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ment is conducted so that during the dilatation of the 
air in A and Aj the index of the differential thermometer 
y, which combines both instruments, is kept constant 
SupTOse then a beam of heat rays to fall upon a thin piece 
of platinum foil ' in a through the ^lass wait The im- 
meoiate effect of radiation is to elevate the temperature 
of the air in a, but as an increase of only 0*0016 of a 
centigrade causes a displacement of the differential index 
y of I mm.," it is easy for the operator to compensate this 
tendency and transform the heat into work by lowering 
the graduated tube D, which makes the air in A and Ai 
expand. This expansion is isothermic in both, because 
volume and pressure varies in the same way in A as in Aj, 
where it, as shown formerly, follows Mariotte’s law.“ The 
rate of expansion of the air is indicated by the rise of the 
mercury in the calibrated tube D. The sensibility of the 
differential index is so great that it requires a very steady 
hand to regulate the movement of n so that the index 
keeps constantly at its initial point, without making 
greater excursions to either side than i or 2 mm. Every 
irregularity in the movement changes the isothermic ex- 
pansion into adiabatic dilatation or compression. I 
therefore prefer to regulate the sinking of D by means of 
a screw. During the experiment a must be protected by 
isolating screens, &c., from outward disturbing thermal 
influences. I think T have realised this in a satisfactory 
way, but as a detailed account of the arrangement would 
be too long, I must reserve the complete description for a 
future paper. 

Lastly I will mention some examples of determinations 
of the radiant heat emitted by a regulation gas-burner at 
22*5 cm. distance from A. The radiation was admitted 
through a screen with an opening of 4^ X 2icm. The 
initial volume of the air in A** was 622*22 c.c. The pres- 
sure was brought to 760 mm. Experiment I. was made 
at noon, II. in the afternoon of the same day. 

Experiment I.~ Increase of volume by expansion during 
6 minutes =* 185*9 c.c. Mechanical equivalent of the 
radiation during 6 minutes ==» r68o M.K^ Mechanical 
equivalent of the radiation during i minute «* 0*280 
M.K®. 

Experiment II. — Increase of volume, &c., during 5 
minutes « 158*5 c.c. Mechanical effect of radiation in 5 
minutes » 1*459 M.K^ Mechanical effect of radiation in 
I minute ■■ 0*291 M,K°. 

I have measured in this way the mechanical effect of 
radiations, the caloric energy of which was only o*o8 of a 
gramme-calorie in the minute. This method is free from 
every kind oj correction. It is obvious that, by means of 
a thin test-tube hermetically inserted into A, calorimetric 
determinations of specific heat, &c., could be made, but I 
have not yet arranged the apparatus for this purpose. 

Ori'o Peti’Eusson 

Stockholms Hogskolas Laboratorium, June 25 


NOTES 

The Government have directed Dr. Klein, F.R.S., and Dr. 
Heneage Gibbes, to proceed to India to pursue a scientific inquiry 
into the nature of cholera. It is understood that these gentlemen 
will act in conjunction with the Commission nominated a few 
weeks ago by the Indian Government for the same object. 

At the meeting of the Council of the Marine Biological Asso. 
dation on Friday, July 25, Prof. Moseley in the chair, the names 

R is blackened in the following way. It is galvanically coated with a 
layer of metallic copper, and afterwjurds heated in a current of oxygen. 
Taujutangasient gives most sensitive indications. 

ITus IS the case in the apparatus constructed by the author. The index 
there cons^ of a simU drop of coloured alcohol. If HgSOi is substituted for 
the mcohol, the sensibility of the apparatus is lessened considerably. 

3 in my last instructed apparatus I have substituted a vessel of thin 
copper instead of the upper part of the glass vessel a,* This arrangement 
aamra the purpose excellently. 

4 a^ m A„ wluch is of the same sixe. This condition is, however, by 

in^peimble. a, can be greater or smaller than a, only the 
■ of A and A„ B and u, are proportional to each other. 


of Prof. Allman, F.R.S., and Sir John St. Aubyn, Bart., M.P., 
were added to the list of Vice-Presidents, and Mr. Spence Bate 
of Plymouth was elected on the Council. It was decided that, 
provided certain arrangements promised by a committee of the 
Town Council of Plymouth were carried out, the Association 
should proceed to erect its first laboratory on Plymouth Sound. 
Plymouth is not only the best position for the laboratory on 
account of its natural features, but the local committee has 
offered to the Association a free site on the seashore and a sub- 
scription of 1000/. A vote of thanks to H.R.H. the Prince of 
Wales for having become the Patron of the Association was 
carried. The financial prospects of the Association were reported 
as highly satisfactory. The building of the laboratory will 
probably be commenced in the spring. 

Tiik eighth International Medical Congress is to be held in 
Copenhagen from August 10 to 16. President, Prof. Dr. P. L. 
Panum ; Secretary, Dr. C. Lange, both of Copenhagen. Among 
the most eminent of the 658 medical men who have engaged to 
attend are; — Prof. Lister, Sir William Gull, Bart., Prof. Dr. L. 
Pasteur, Prof. Paul Bert, and Prof. Dr. R. Virchow. 

The Congress of the British Medical Association opened in 
Belfast on Tuesday. Prof. Canning directed his presidential 
address mainly to an analysis of the origin and causes of the 
spread of epiclemic diseases. 

The prospectus has just been issued of the new “ Socictii di 
Geografia ed Etnografia,” founded in Turin in anticipation of the 
Italian tloographical Congress, which meets in that city on 
August 15. The Congress is a passing event, but the Society 
has probably a brilliant c.areer iMjfore it, established as it is under 
the auspices of Prof. Guido Cora, its first President, The well- 
known Cosmos of the distinguished geographer becomes the 
authorised scientific Journal of the Society, a happy arrange- 
ment which cannot hut prove mutually lieneficial. In other 
respects everything is for the present provisional^ and the council, 
including besides Sig. Cora sucli names ns those of Luigi, Schia- 
parelli, Enrico Morselli, and Alessandro di Ccsnola, holds office 
only till the beginning of next year, when the statutes will be 
definitely settled, and a permanent administration established. 
Meantime it is satisfactory to find that cllmology, a branch of geo- 
graphical science so strangely neglected by existing geographical 
institutes, is to receive all due prominence and encouragement. 
Another important feature is the attention to be paid to com. 
mercial and industrial geograi>hy, especially as regards Italy in 
its relations with foreign countries. This idea also, mutaiis 
mutandis^ might be advantageously adoiitcd by similar learned 
bodies elsewhere. 

The Bollettino of the Italian Geographical Society for July 
publishes the circular, regulations, and programme of the first 
Italian Geographical Congress, which meets in Turin from the 
15th to the 19th of next August under tlie presidency of the 
President of the Italian Geographical .Society. All except 
honorary members to be specially named will be expected to 
contribute towards the expenses sums varying from ten to thirty 
francs. In return they will have free access to all the scientific 
gatherings, and will be entitled to a copy of the Proceedings of 
the Congress. There will be two Sections — a Scientific and 
Commercial, and questions will be discussed in connection with 
mathematical, physical, ethnographic, political, economic, and 
historic geography. Amongst the subjects proposed for dis- 
cussion are the following : — What ethnological conclusions are 
to be drawn from the more recent anthropological and philo- 
logical data, regarding the indigenous populations of East 
Africa?” “Considering the part already taken by Italy in 
scientific exploration in the Polar seas, what are the best means 
of organising an independent Italian expedition to the Antarctic 
regions?” “ On the need of preparatory schools for traming 
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travellers in the work of exploration.’* On the best means of 
turning to better account for science and commerce the work of 
Italian explorers.” “ On the importance of establishing com- 
mercial stations in the Barbary States as a means of gaining 
access to the Sudan ” ; and ** On Geographical Education.” 

Mr. Rivett-Carnac sends us a handy reprint of his valuable 
paper “On the Stone Implements from the North-Western 
Provinces of India,” originally published in the Journal of the 
Asiatic Society of Bengal. The striking resemblance that the 
remains of the Palseolithic and Neolithic ages bear to each other 
wherever found in the Old and New Worlds, has often been 
commented on, and receives trcsh illustration from the three plates 
of celts, arrowheads, hatchets, hammers, weights, and other 
objects, accompanying the brochure. These specimens are 
lithographed from photographs, and all made to scale, whereby 
their vidue is greatly enhanced for the comparative study of 
similar objects elsewhere. It is pleasant to learn that the best 
specimens have all been presented to the British Museum, while 
casts of some unique types peculiar to India have been made for 
the chief museums of India, Europe, and America, and even for 
some private persons interested in prehistoric research. 

Even in Rome the aerial disturbances caused by the Krakatoa 
explosion were clearly indicated on the registering barometers. 
On examining the curves of the Richard barograph Prof. Tacchini 
found that, although the daily curves followed regularly in ac- 
cordance with the normal barometrical conditions in Europe, 
those of August 27, 28, and 29, 1883, betrayed slight indenta- 
tions, which, without changing the daily record of the pressure, 
show that for short intervals its precision oscillated abruptly, owing 
to the passage of the above-mentioned waves. These barometri- 
cal oscillations occurred at the following times 12.7 of the 
27th, 5.6 a.m. of the 2Sth, x.48 a.m. of the 29th, and, lastly, 
about 4 p.m. of the same day. The time of the volcanic 
explosion was determined by Tacchini by the report of S. 
RafTo, captain of the Genoese brigantine the Adriatic, S. 
RafTo states that during the night of August 26-27 continual 
peals were heard, and that at eight o’clock next morning he 
heard one of extraordinary violence, accompanied by a shock to 
the vessel, which was then in 10® S, lat. and 105® E. of Green- 
wich. Tacchini accordingly concludes that the time of the 
explosion corresponded with 1,30 a.m. of the 27th at Rome. 
From these data he finds that the wave reached Rome from 
Krakatoa by the west, leaving the volcano at a velocity of 277 m. 
per second, and that moving in the opposite direction at a velo- 
city of 296 m. He further calculated by the observations made 
at Rome that the complete atmospheric circuit round the globe 
was effected by the east, leaving Rome at a -velocity of 295 m., 
and of 318 m. by the west. Captain RafTo has forwarded to 
Rome a quantity of the dust collected on board the ship on that 
day. 

We learn from El Liberal of Madrid, July 23, that D, Auguste 
Arcimis has been observing sunset phenomena very similar to 
those witnessed last autumn and winter. He has besides noticed 
an extremely brilliant silver-white corona araund the sun, having 
a horiEontal diameter of about 48®. 

The Afghan Frontier Commission will, we are glad to learn, 
include a geologist and native botanist, as well as three surveyors. 
But, 9 S Mr. Sclater suggests in the TTtwrr, it is to be hoped that 
the scientific staff will also include a zoologist or at least a zoo- 
logical collector. Mr. Sclater writes: — “The country to be 
passed through by the Afghan Frontier Commission, although 
probably in the main part bare and arid, is of the deepest interest 
to zoologists, as being situated nearly on the boundaries of the 
Palsearctic and Oriental regions. The numerous Russian and 
American Surveys which have been sent out of late years with 


similar objects have always given a place in the scientific staff to 
zoology as well as botany and geology. There is no reason, it 
seems to zoologists, why our Government should not follow such 
an excellent example, especially when there will be no difficulty 
among the numerous Indian officers who are now interested in 
zoology in finding a suitable person. Let me, therefore, express 
a hope in the name of British naturalists that a zoologist will be 
added to the ^scientific staff’ of the Afghan Frontier Com- 
mission.” 

We are glad to notice that the new St. Paul’s School at Ham- 
mersmith includes physical and chemical laboratories. 

In a lecture on the Olympic Festival by Dr. A. Emerson at 
Johns Hopkins University, the lecturer stated that in the Olympic 
games uniform training, early registration, and fair play were 
required of the athletes, under penalty of exclusion, or, if fraud 
was discovered too late, of heavy fines. Dr. Emerson gave the 
following as the ancient and modem records of running and 
leaping : — 

Day’s run : Good Greek record, 150 km. *, 

Good modern record, 168 km. 

Ix>ng running jump : best Greek record, 55 feet ; 

Best modern record, 49 feet (Engl.) 3 inches. 

As the victors in the horse-races. Dr. Emerson stated, were the 
regi.stered owners of the animals, such victories could be and 
often were won by women. 

Mr. H. M. Stanley arrived in England from the Congo on 
Monday. 

The Bangkok Correspondent of the Times telegraphs that 
Mr. Holt Hallett and his party have reached Bangkok after an 
arduous expedition, lasting five months and thirteen days, from 
Moulmcin to Bangkok through North Siam. Mr. Hallett suc- 
ceeded in reaching his destination, though severely fatigued. He 
will return and spend one month in England, and it is hoped 
that the sea voyage will recruit his health. On his arrival in 
London he will submit a preliminary report to the Chambers of 
Commerce and the Geographical Society, and will return and 
continue the surveying operations in November. The work 
completed comprises the surveying of over 1500 miles, the deter- 
mination of the position of the Shan ranges, and a large series 
of observations on the vocabularies of the aboriginal races and 
the histories of the several Shan States. A mass of information 
throwing light on the interior of Indo- China, especially of North 
Siam, was gathered. The reception of the expedition was from 
first to last excellent. This fact was due mainly to the favourable 
attitude of the natives and the tact and conciliation of the leader. 

The Normanic coast of the Kola peninsula will be visited this 
summer by several explorers. MM. Enwald and Edgren will 
investigate its natural history ; M. Kushcleff the fishing along 
the coast ; M. Hartzenstein has undertaken researches into the 
fauna and flora of the neighbouring sea ; M. Istomin is engaged 
in ethnographical researches ; and M. Abels, of the Central 
Physical Observatory, is now at Archangel, in order to establish 
meteorological observatories in the north. 

At Forio, in the island of Ischia, a powerful shock of earth- 
quake was felt on the 23rd inst. The tremor was proceeded by 
loud subterranean rumbling like thunder, or the roar of artillery. 
The exact time when the event took place was twenty minutes to 
one o’clock p.m. Fortunately, the phenomenon lasted but 
momentarily, and passed off without doing any material damage 
to property, or causing any loss of life. An earthquake also 
occurred at Massowah on the 24th. Nearly all the houses in the 
town were destroyed or damaged by the shock. All the ships in 
the harbour were seen to rock violently. 

The emplojrment of acupuncture and cauterisation by Chinese 
Motors forms the subject of an article in one of the last numbers 
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of tlie Nwth China Herald. A native public writer not long 
since claimed that a skilful physician in this department of 
medicine could cure such diseases as imbecility, fits, cholera, 
&c. The principle of cauterisation is simply that of counter- 
irritation ; and the English writer bears personal testimony to its 
efficacy in the case of a slight sunstroke, although the operator 
was a simple Manchu peasant, and instrument a couple of copper 
coins. Very extraordinary cures are attributed to acupuncture 
by the Chinese. It is first performed in the hollow of the elbow 
of each arm. If the puncture draws blood there is no danger, 
but if no blood appears the case is regarded as very grave. But 
before abandoning the sufferer, puncture of the abdomen is 
tried. Seizing a handful of flesh, the operator drives the needle right 
through it, and then draws it backwards and forwards a few I 
times. If the patient manifests any sense of pain, or if any 
blood is drawn, a poultice of eggs and buckwheat flour is applied 
over the puncture, and recovery is regarded as almost certain ; 
but if no pain is felt and no blood flows, the case is declared 
hopeless, and the sufferer is left to die. The case is then quoted 
of a young Chinese, educated abroad, who was attacked with 
cholera ; his extremities became cold, and cramp set in in a 
somewhat alarming manner. The barber-surgeon who was 
called in commenced by running a needle into the pit of the 
patient’s stomach, a jet of very dark blood following ; he then 
punctured the calf, the two breasts, and the forehead of the 
sufferer, freeing a certain quantity of blood at each prick. The 
relief is said to have been instantaneous, and in two days recovery 
was complete. The Chinese explanation of this treatment is that, 
when the blood is in the poisoned condition which induces the 
choleraic symptoms, it becomes thick, and accumulates in cer- 
tain portions of the body. A clever surgeon knows exactly 
how to put his finger on the particular spots, and, by skilfully 
** opening the mouth of the heart,” as the operation is called, 
sets free the poisoned fluid which causes all the mischief. It 
is noteworthy that faith in the efficacy of this mode of treatment 
is not confined to the masses, but is shared by Chinese who have 
been abroad and have had ample experience of Western medical 
practice. 

Mr. James Hopps, Indian Engineering College, Cooper’s 
Hill, writes us with regard to his i)apcr on the electric resistance 
of metals, read before the Physical Society (Nature, vol. xxx. p. 
283), that an increase of resistance on uncoilin^y and a decrease on 
takes place with lead, copper, German silver, aluminium, . 
and magnesium, and also during the first few operations on soft | 
iron. An increase almost invariably follows coiling and uncoil- ' 
ing with zinc, but the effects of coiling vary from 4 to of the 
effects of uncoiling. The full jaaper will appear in the Society’s 
Proceeding. 

The additions to the Zoological Society’s Gardens during the 
past week include a Malbrouck Monkey (CercopUhccus cyno- 
surus i ) from West Africa, presented by Mr, J. H. Harling ; a 
Cape Sea Lion {Oiaria pusilla) from South Africa, presented by 
Mr. John Hunt ; two Daubenton’s Curassows {,Crax dauben- 
ioni d 9 ) from Venezuela, a Common Guinea-Fowl {Humida 
meUagris)^ British, presented by Mr. W. Burch j two Indian 
Kites {Milvus gvvinda) from Eastern Asia, presented by Mr. W, 
Jamrach ; a Bam Owl l^Strix Jlamntea)^ European, presented by 
Mr. G, H. Garrett ; three Angulated Tortoises (Chersina angu- 
ktta\ two Geometric Tortoises ( Testudo geometrica) from South 
Africa, presented by the Rev. G. H. R. Fisk, C.M.Z.S. ; two 
Smooth Snakes {Coronelfa Itevis)^ European, presented respec- 
tively by Mr. W. H. B. Pain and Mr. F. H. Jennings ; two 
Black-tailed Deer {Cariaeus columbianus d 9 ) from North 
America, two White-backed Piping Crows ( Gymnorkina leueo- 
msta) from Australia, two Common Cormorants {Phalacrocorax 
carbo)^ British, deposited j two Red-capped Parrots (Pionobsiila 


piJeaia) from Brazil, a White-bellied Sea* Eagle {Halicelns Ituco- 
gaster) from Australia, a Mohr Gazelle {Gateila tnohr 9 ) from 
North Africa, a Violet-necked Lory rincmiafa) from 
Moluccas, a Black Tortoise {Testudo carbonaria)^ a Common 
Boa {Boa constrictor) from South America, two Electric Eels 
{Gymnotus electricus) from British Guiana, purchased ; three 
Elliot’s Pheasants {Phasianus elliote)^ bred in England ; a Mule 
Deer {Cttiacus macfvtis)^ a Mesopotamian Fallow Deer {Dama 
mesepotarn 'ea d ), bom in the Gardens. 

OUR ASTRONOMICAL COLUMN 

SciiMinT’s Variahle-Star in Virgo.— On June 6, 1866, 
Schmidt remarked, cast and south of Spica, a star which he at 
first estimated 401., subsequently 5*4, not found in Argelander’s 
Uranometria ; it was much better visible than i Virginis, the 
reddish-yellow fifth ma^itude south of Spica. By observations 
during the next fortnight its light appeared to have slowly 
diminished, nevertheless on June 19 it was still visible with the 
naked eye, though there was strong moonlight. On examina- 
tiun of the catalogues, &c., it was found that Lalande estimated 
it 67 on May 10, 1795 * Piaz^i calls it 67 and 7 in the Storia 
Celeste^ not 8 as in the printed catalogue : Bremicker entered it 
of the seventh magnitude on his Berlin chart, while Lament 
calls it 8 m. in Zone 355, observed on May 22, 1846, Heis has 
it 6 7, while Gould says, “ Var. s 4 - 6 i.’' Houzeau judged it a 
sixth magnitude at the date 1875*1 x. We have thus evidence 
that it has been pretty conspicuously visible to the naked eye, 
while, on the aulnority of Bremicker and Lament, it has been 
at other times beyond average unassisted vision. 

Schiellerup has raised a point of much interest in connection 
with this star. There has been a difficulty in identifying satis- 
factorily Ptolemy’s 19th star in Virgo, which he calls a fifth 
magnitude (i in his notation). Baily, in his notes to his edition 
of Ptolemy’s Catalogue, published in vol. xiii. of the Memoirs 
of the Royal Astronomical Society, writes: “The star 68 Vir- 
ginis agrees with the position given by Ptolemy ; but it is diffi- 
cult to make it accord with the description, as being in the 
Matus sequens’ of the quadrilateral figure.” Schjellcrup, in his 
translation of Sufi, remarks ,• “A I’cndroit oh, selon la descrip- 
tion dctaillcc que nous a fournie Sfifi, doit se troiiver la 19® 
^toilc, i! n’y ii aucune ctoile aujourd’hui visible k I’adl nu, selon 
Uranometri i Nova d’Argelander, ]>endant qu’il s’accorde Iris- 
bicn avee cclui cle Lalande 25086, ctoile qui est enlre la sixii'ine 
ct la septieme grandeur. Kn faisant la revision de cette note, 
jc me rappelai I’etoile variable au sud est dc a Virginis, dont 
nous a donne avis M. Schmidt dans le nr. 1597, Astronomische 
Nachrkhten. (,)uellc ne fut ma surprise en m’apercevant de 
I’identite cnlrc cette variable et la 19*= de Sufi ? ” 

'J'his hlentifieation, however, is hardly so certain as may at 
first sight appear. Schmicll’s star is in the Greenwich Catalogue 
for 1872, which gives its position for i88o’o — 

Right Ascension 202® 4’ *4 Declination - 12® 35' *9 

Ptolemy professes to have reduced his catalogue to the first 
year of Antoninus, A.D. 138, though it is well known that his 
loncitudcs are in defect to the amount of alx>ut i*' for that epoch. 
Unfortunately, fur the 19th star of Virgo, though the longi- 
tudes agree, the latitudes given in the various editions of the 
Almagest and by Sufi arc materially different. Baily bos It 
“ 3® o', with a note that in the Venice edition in Latin by 
Liechtenstein, in 151^, it is -|- o® 20', which he thought might 
arise, as regards the difference in amount, from mistaking 7 for 7’. 
While in the two manuscript copies of Sfifi (who adopted the 
positions of the Almagest, adding 12® 42' to the longitudes) the 
latitude is - i® 20'. 

To reduce the Greenwich position for 1880 to the year a.d. 
138, we have in the usual notation — 

A =s 168® 47'*3 ... K' ss I9I* o'*8 ... fl =» 9® 4o'*6 ; 
with which the position for Ptolemy’s epoch is found to be — 

Right Ascension ... 179 * 3^^*^ Declination ... - 3 ®^ 5 ‘ 4 f 
and a.ssuming the obliquity of the ecliptic to be 23® 41' '8, we 
have— , 

Longitude ... 180® 53' Latitude ... - 2 59 

The longitude of the 19th of Virgo is apparently * 7 ^* in aW tlfe 
editions of the Almagest, and the latitude differs i® 39 ffom that 
assigned in the manuscripts used by Schjcllerup. 
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If we similarly reduce the Greenwich position of 68 Virginia 
to Ptolemy’s epoch, we find — 

Longitude ... 178® 53' Latitude ... - 3 ® 14' 
and Baily’s identification of the 19th of Virgo would thus appear 
the more satisfactory, at least if the reading he has adopted for 
the latitude is admitted ; still there is the difficulty pointed out 
in his note which is given above ; 68 Vir^nis is estimated a 
sixth magnitude both by Argelandcr and Heis. 

In 1879 Mr. S. W. Burnham discovered that this star is a 
very close double, the mean of his measures giving — 

1879*39 Position 8i®'2. Distance o"*47. Magnitude 6*i and 6*6, 
He remarks that hitherto close double-stars have not been 
found among the variables. It remains to be ascertained whether, 
if the variability of Schmidt’s star be established, both or only 
one of the components vary. 

A New Comet. — A telegram notifies the discovery of a comet 
by Mr. E. Barnard, on the 16th inst., though, probably from 
interruption from unfavourable weather in verifying it, the an- 
nouncement appears not tt) have been made for several days 
subsequently. The position given is as follows : — 

h. m. 8. 0 / , „ 

July i6at 15 21 2 G.M.T. ... R.A. 237 40 o ... N.P.D. 127 9 52 
It would be well within reach of the observatories of .Southern 
Europe. From a telegram received at Dun Echt, Dr. Copeland 
conjectures that the comet has been seen at Melbourne, Madras, 
and Cape 1 own ; Prof, Kriiger has no allusion to this in his 
note in the Astromynische Nachrichfni. The comet’s motion is 
stated to be slow. 


SCOTTISH METEOROLOGICAL SOCIETY 

'T'HE half-yearly general meeting of the Society was held on 
Monday, July 21, in Edinburgh, Mr. Milne Home in the 

•chair. 

Mr. Buchan read the report from the Council. As regards 
the Society’s stations, one has been added since last general 
meeting at Glencarron, in Ross-shire. It has been established 
by Lord M'Laren, and from its position it is one of the most im- 
portant additions recently made to the Society ’.s stations. The 
effort made to increase the meml)ership has been already at- 
tended ^with marked success. The membership now numbers 
601, The first number of the new scries of the Society’s 
yountal is now mostly in type, and will .shortly be in the 
members’ hands. It has been arranged that in future the pro- 
ceedings will appear annually in March. The Council referred 
with much satisfaction to the successful manner in which Mr. 
Omond and his assistants carry on the observations on Ben 
Nevis. The discussion of the past observations shows that para- 
mount importance must be assigned to a continuous record, not 
only of the barometer, but also of the temperature, humidity, 
vdnd, cloud, and precipitation, on account of their intimate rela- 
tions to the barometric fiuctualions and to coming changes of 
weather. Every effort will therefore be made to secure to 
^ience a continuous hourly record of the weather phenomena of 
Ben Nevis. Arrangement.? have been made for the completion 
of the Observatory buildings during the course of this summer. 
A beginning 0/ the work i.s made to-day (July 21), and it is ex- 
pected that the whole will be finished some time before October. 
The new buildings include a tower, on the tem of which will be 
placed anemometers, specially de.signed by Prof. Chrystal and 
Prof. Crum Brown, for registering the direction, velocity, and 
pressure of the wind, a correct knowledge of which is of supreme 
importance in carrying on the scientific and practical inquiries 
aimed at in the establishment of the Observatory. To the ex- 
penses connected with the erection of the anemometers a grant 
of 50/. has been made by the Committee of the Government Re- 
search Fund. An exit from the building has been made in the 
part of the tower, which will enable the observers to make 
outside observations during the winter months, on many occa- 
sions when Aey could not otherwise be attempted. The Council 
regret to intimate that their application to tne Treasury for a 
gjwit in aid of the establishment of the Marine Station at 
Granton was not successful. Notwithstanding the refusal of the 
Government to give assistance, the Marine Station, to which the 
Society contiibutM 300/, a year from the Fishery Fund, was 
established in April. There is every probability tnat the sub- 
scriptions from the general public will shortly permit of very de- 
sirable extensions being made to the further equipment of the 


station. In response to an offer by the Scottish Sea-Fishing 
and Curing Company, Mr. Pearcey, of the Challenger Office, 
made observations on a cruise in the ship Energy in the North 
Sea, between Shetland and Norway. The specimens obtained 
during the cruise, and the observations made, are now under 
consideration. 

A paper was read by Mr. Buchan on the meteorology of Ben 
Nevis, which we hope to give in an early number.^ 

Dr. Arthur Mitchell described a new instrument for collecting 
continuously any cosmic dust, volcanic dust, or other impurities 
mechanically suspended in the atmosphere, the essential part of 
the instrument being a series of filters of fine platinum wires, 
through which the air is continuously drawn by an aspirator. 

A report of the work done at the Scottish Marine Station at 
Granton was submitted by Mr. J. T. Cunningham, naturalist in 
charge. He detailed the nature of the work since the opening 
of the Station in April. The method of working in the yacht 
Medusa was then described. The position of the yacht is ascer- 
tained by means of bearings at the time when the dredge or 
other a])paratus is put down or taken up. At these points the 
depth of the water and the nature of the bottom are ascertained, 
and various physical observations taken, including the tempera- 
ture of the air, and that of the sea at the bottom, at the surface, 
and at intermediate depths ; samples of sea water are also 
secured from different clepths. When the dredge or trawl is 
hauled on deck, the contents arc examined and the relative abun- 
I dance of the animals and Algae noted down. Some of the 
specimens are j)reserved on the spot, and a number of them are 
brought alive to the Station, and placed in the floating cages or 
in aquaria in the laboratory, so that they may be more minutely 
examined in the living state, and form a stock which may be 
drawn upon for purposes of special research. The products of 
the fine tow-nets are treated in the same way ; a microscope is 
always on board, and in calm weather the minute specimens 
can be examined in the cabin. Samples of the contents of the 
tow-ncts are preserved and labelled on board, and the remainder 
are brought back to the Station alive and examined in the labor- 
atory. The results of one day’s work at sea usually provide 
material for two or three days’ work on shore. The work of 
dealing with the preserved collections, identifying and separating 
the animals, goes on continuously at the Station. The materials 
for faunological and systematic zoological work soon became 
abundant, and in the inquiries continuously carried on special 
attention is given to identify the numerous kinds of fish spawn, 
both floating and attached, which occur in the Firth of Forth 
and neighbouring j^arls of the sea. In order that the systematic 
and general work of the Station might not be neglected, the 
services of Mr. John Henderson as zoologist have been secured. 
The study of the Algze has been energetically carried on by Mr. 
Rattray. The work carried on by Mr. Mill has been chiefly 
physical, A regular system of meterological observations, both 
on land and in the ark,” has been set on foot. Up to the 
present time three biologists have availed themselves of the 
opportunities afforded by the Station for research — Prof. W. A. 
Ilerdman, University College, Liverpool ; Prof. Haycraft, 
Mason’s College, Birmingham ; and Mr. J. R. Davis, Univer- 
sity College, Aberystwith. 

Mr. Hugh Robert Mill read a paper on the tidal variation of 
temperature at the Marine Station. He detailed the nature of 
the ex]ieriments, these including hourly and half-hourly observa- 
tions by night and by day on three occasions, extending in all to 
ninety-seven hours. The results show interesting relations be- 
tween the temperature, the time of day, and the state of the tide. 
Without attempting to generalise, the following facts observed in 
each series of observations may be stated : — The surface tempera- 
ture rose when the air temperature rose, and fell when it fell, 
with no very apparent reference to the tides. The curve for bottom 
temperature aiso followed that of air temperature, though to a 
slight extent ; but the crest of the heat wave w'as retailed for 
several hours, and the tide produced great modifications in the 
temperature. When the tide flowed early in the morning it 
cooled the bottom tempierature ; when it entered at a later hour 
it raised it. By day the bottom temperature was lower than that 
of the surface ; by night it was eq^ to it or slightly higher. The 
causes which produced these various effects must be very com- 
plex, The contour of the bottom of the quarry, the rat'es of 
influx of the tide, the direction of the currents it ' originates, the 
duration and period of the sunshine, the direction of the wind, 
the heating of the sand by the sun and its cooling by radiation, 
heating and cooling of the surface water by radiation, and 
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the bottom water by conduction and convectioni must all be taken 
into account before a true explanation could be arrived at. It is 
intended to devote special attention to the effect of radiation on 
the sand, and of the heated or chilled sand on the tidal water 
which flows over it, it being probable that it is in this way the 
key to the curious tidal perturbations of temperature may be found. 


THE PHILOSOPHICAL SOCIETY OF GLASGO \V 

'T'HE Proceedings of the eighty-first session have just l»een 
published in the form of a volume of 42S pages, and con- 
sisting of twenty-four papers, three plates, and a map. The 
})apers are : an address on some of the chemical industries of 
the country, by Mr. R. R. Tatlock, President of the Chemical 
S^ion ; on technical education, by Mr. Henry Dyer, C.E. ; a 
disrassion of Mr. Dyer’s paper, by Mr, E. M, Dixon, B.Sc. ; 
an introductory address on the definition and scope of geography 
and ethnology, by Dr, W, G. Blackie, President of the 
Geopaphical and Ethnological Section ; on the use of litmus, 
rosonc acid, methyl -orange, phenacctolen, and phenolphthalein 
as indicators, parts ii. and iii,, by Mr. Robert T. Thomson ; on 
an easy way of determining specific gravity of solids, by Dr. 
Dobbie and Mr. John B. Hutcheson ; note on Mr. Joseph 
Whitley’s centrifugal mode of casting steel plates for shipbuild- 
ing, &c., by Dr. Henry Muirhead, President ; notes on Cleo- 
patra’s Needle, by the President, on the occasion of presenting 
a large bronze model of the Needle to the Society ; on a new 
method of measuring the heat-conducting jxiwer of various 
materials, such as cotton, wool, hair, &c., by Mr. J. J. Cole- 
man ; on a new thermometer or thermoscopc, by Mr, Cole- 
man ; on the measurement of electric currents and potentials, 
by Sir William Thomson ; a sketch of the life and work of Dr. 
Allen Thomson, by Dr. McKendrick ; note on modern forms of 
the microscope, by Dr. W. Limont ; on the chief features of 
the ^ysical geography of China, by Rev. A. Williamson, B.A., 
LL.D., Missionary in China j on the recent progress of chemis- 
try at home and abroad, by Prof. J, J. Dobbie ; on the 
analysis of commercial carbonate of potash, by Robert Thom- 
son ; on a new process for the separation of nickel and 
cobalt, by Dr. John Clark ; on an endless solenoid galvanometer 
and voltmeter, by Prof. James Blyth ; on the chemical compo- 
sition of the methyl and ethyl alcohols, by Dr. Otto Richter ; 
on the Island of New Guinea, by Dr. W. G. Blackie, illus- 
trated by a map published by permission of the Royal Geo- 
graphical Society ; on the consumjition of smoke, especially in 
great cities, by Mr. A. Pinkerton ; on rickets in Glasgow and 
neighbourhood, and the relation of the disease to food and water 
used by the inhabitants, by Mr. ^mes 'i'homson, F.G.S. ; and 
the Graham l.ecture by the late Dr. R. Angus Smith, prepared 
for publication by Mr. J. J. Coleman. 

The last paper is probably the most interesting and important 
of all, inasmuch as it contains many unpublished letters of 
Thomas Graham, so full of information as to his work and the 
circumstances in which his work was done that it cannot fail to 
attract the notice of all engaged in physico-chemical research. 
The paper has a mournful interest also as being the last from the 
late Dr. R. Angus Smith. It will be published separately, in a 
small volume, for the use of those who desire to have a memorial 
of Thomas Graham. 

The Society has a membership of 690. Its work is carried on 
not only by the parent Society, but by five sections — Chemistry, 
Biology, Architecture, Sanitary Science and Social Economy, 
and C^graphy and Ethnology. 


SCIENCE IN EC/SSI A 

^HE Kazan Society of Naturalists continues its useful work of 
^ exploration. The last volume of its Memoirs {Trudy 
ObsehfstvaEstestvoispytateley pri KazamkomUnwersitete^ vol. xii.) 
contains two papers by the late M. Shell, on the botanical^ geo- 
graphy of the provinces of Ufa and Orenburg, being a list of 
10^ Spermatophores already known from these two regions 
wm^ nave an intermediate flora between that of South-Eastern 
Russia and that of the Caspian Steppes. A most useful addition 
to the knowledge of the flora of these provinces is contained in 
the second paper by the same author, which gives a list of no 
less than 51 1 species of Sporophores (28 Vascular plants, 49 
Mosses, 2 Charm, 181 Algse, 94 Lidiens, and 157 Fungi). The 
importance of this addition may be seen from the fact that, before 
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M. Shell’s work, only 39 species of Sporophores were known 
from these two provinces. It is worthy of notice that M. Shell 
has found among the Alra the Asteriondla formosa^ Hassel, 
which has been discovered in England and was found on the 
Continent only by Brebisson in France, and by Heiberg in Den- 
mark. The death of M. Shell in 1881 at Vilno was a great loss 
to Russian science. In the same volume M. Bekarevudi pub- 
lishes his ** Materials for the Flora of Kostroma,” being a list of 
514 species of Phanerogo^ and 18 Cryptogams. M. Flavitzky 
publishes his researches into the pitchers of diflerent Conifers. 
The author has studied the deviations of their planes of polarisa- 
tion, and has found that the value of the angle of deviation is 
quite characteristic for different pitchers ; it varies from - 42**2 
{Ptnus abits) to - IS'"*!, - 10 *9, and - 9" *6 for the Pimus 
sylvestris, I\ cemhrat and AhUs sibirica^ and from -f 9”*! to 
+ 27*^ *2 for the Abies balsa tfua and Larix ruraptra. We must 
notice also the elaborate researches, by A. Dogel, into the 
structure of the retina of the Ganoid fishes. These researches 
fill a gap which was pointed out many times ; they are accom- 
panied by excellent plates engraved at Leipzig. 

The minutes of proceedings ( Pn tokoly) of the same Society are 
especially interesting for mathematicians, as they contain a 
number of notes by MM. Maxiniowitch, Klark, and others. 
They are followed by papers on the motion of liquids in elastic 
tubes, by Prof. Groincka ; on the ichthyology of Kazan, by N. 
Varpakhovsky ; and on the dangerous insects of Samara, by E. 
Peltzam. 

The new volume of the Memoirs of the Kharkoff Society 
of Naturalists { 7 rudy Obschcsit>a IspytaUley I^irody pri Khar- 
koz'si'om UniversitetCt vol. xvii.) contains a paper by N. 
Koultchitzky, on the structure of the “ Grandry corpuscles,” 
being a description of that special form of corpuscle by which 
the nerve is terminated in the tongue of the duck, which M. 
Grandry distinguished in 1869 from the corpuscles of Herbst 
(or Pacini’s with other animals). The paper is accompanied by 
three lithographed plates. M. Byelctzky’s posthumous paper, 
on the physiology of the acTial or natatory bladder of fishes is 
a very elaborate memoir on this subicct, 'I'he author, who has 
taken notice of nearly all the researches made in the same direc- 
tion during more than a century, gives a detailed anatomical 
sketch of the bladder, and a summary of all known as to ita 
contents. His own researches have been made on fifty-four 
individuals belonging to the following six sj)ccics ; — Cyprinus 
earpiOf Carassius vul^aris^ y'inca vulgaris^ Ahramis brama^ 
Idns mrlanofuSf and Perea Jluviatilis, 'rhe gases contained 
in the bladder are ; nitrogen, from 81 to 96 per cent, 
of the whole (sometimes even 98) ; oxygen, mostly less than 
10 per cent., and very seldom from 15 to 20 per cent. ; 
.and carbonic acid from 2 to 5 i)er cent., falling to 0*6, 
and very seldom reaching more than 7 per cent. The con- 
tents of carbonic acid depends very much upon the conditions 
which the fish has been kept in V)efore the experiments ; but it 
stands in no correlation at all with the contents of oxygen. The 
.amounl of both may be simultaneously small, or greatly above 
the average. As to the origin of the gases in the bladder, the 
author indorses the views of Configliachi (Schweigger’s Journal 
fur Chemie und Physik^ Band i, 1811), and concludes that they 
are not indebted for their origjin either to digestion or to the 
supposed ** swallowing ” of air on the surface of the water ; 
individuals kept for months under water, without having the 
possibility of reaching its surface, having been found to have the 
same composition of gases in the bladder as free individuals. It 
would rather seem that, with the raising of the fish on the sur- 
face, which is accompanied by a diminution of atmospheric 
pressure, a part of the gas is expelled from the bladder. The 
most probable origin of the gases in the bladder seems to be 
— Configliachi said — that the air contained in the water and 
entering into the mouth of the fish is in some way (perhaps in 
that pointed out by Erman) eliminated from it ; it is dissolved 
in the blood of the gills, and the oxygen is slowly assimilated 
by the blood ; while the remainder, that is, nitrogen and some 
oxygen which has remained dissolved, are secreted from the 
blood into the bladder. This is also the opinion of M. Bye- 
letzky, who considers that blood, as also the lymph, is the 
source whence the gases of the bladder originate. Contraiy to- 
Configliachi’s opinion, they are not secreted, however, by tjm 
“red corpuscles,” but rather by the capillary vessels of the 
mucous membrane of the bladder ; such was also the opinion 
of Rathke and Johann Muller ; however, the argum^ ^ 
which they tried to establish this view cannot be longer held. In 
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a paper on the microscopic structure of the coal of the Daltz 
basin, M. Jenjourist shows that the coal contains remains of 
Sigi^rltt and Lepidopendrons, while several Russian geologists 
are inclined to consider it as having originated only from marine 
Algse. M. Dybovsky contributes to this volums a description of 
a new species of fresh-water sponge from Southern Russia, which 
is closeV allied to the DjsUia baileyi of Mr. Carter, and to 
which he gives the name of Djsilia siefianowii; it is figured in 
a plate. Finally, M. Shevyreff gives a list of Hmmoptera 
tirebraniia of the Gavernments of Khirkoff and Poltava ; and 
M. Yaroshevsky publishes his fifth supplement to the list of 
Diptera of Kharkoff. 

The last two volumes of the Memoirs of the St. Petersburg 
Society of Naturalbts {Ttmdy Sanctpelerburgskago Obschistua 
EstestvnspytatiUy, vol. xiii. fasc. 2, and vol. xiv. fasc. i) contain, 
besides the minutes of proceedings (which unhappily do not go 
further than March 1883), sevend valuable papers. Geology is 
the most favoured branch. Thus we find in vol. xiii. an inter- 
esting pwer on the waterfalls of Northern Esthonia, by P. N. 
Vemikofi. The orography of the country whose Silurian deposits 
are cut towards the north by the abrupt terrace of the Glint, the 
lower parts of which contain looser strata easily destroyed by the 
water (as in the Niagara), favour the development of waterfalls, 
the chief of which are described by the author. In the same 
volume MM. Koudryavtseflf and Sokoloff publish a geological 
description (with a geological map) of the district of Kromy in 
Orel. The Quaternary formations are represented by the “ black 
earth,” loess, and mighty sheets of boulder-clay which cover the 
chalk, the Jurassic clays, containing sphcrosiderite, and the 
Devonian limestones, marls, and dolomites, appearing in the 
north. The paper is accompanied with a map on a large scale. 

In vol, xiv. we find a very interesting orographical sketch of the 
Kola peninsula, by N. Koudryavtse?. The author has devoted 
much attention to the leading features of this tableland, and the 
modifications its surface has undergone under the action of the 
ice-sheet of the Glacial period. The structure of the mountains ; 
the parallelism of the valleys ; the glacial erodon, which has 
covered the whole of the country with numberless depressions 
running in the direction of the glacial striation, and producing 
what might be called * telescopic striation”; the finer glacieu 
striae, which run north and soutn, or north-north -west to south- 
south-east ; the glacial landscape” of the country ; and finally 
its upheaval, are dealt with by the author. Several indications lea 
the author to admit that the peninsula is rapidly rising up, the 
surest of them being the find of colonies of Balanides at a height 
of 8 metres above the sea, and the discovery of the Buccinutt utt- 
ditunt (which still inhabits the White Sea), together with broken 
shells of Brachiopoda and Lamellibranchiata, about 280 feet 
above the present sea-levcl, at Kandalaksha, N. A, Sokoloff 
contributes to the same volume a note (with a plate) on the find 
of teeth of Mastodon arvsrnsHsis in the Crimea, at Zamruk, which 
would imply a wider extension of Pliocene in the yet unexplored 
steppes ot the peninsula ; and on the find, also in the Crimea, of 
teeth of Hipparion gracile^ which was so widely spread during 
the Tertiary period from the prairies of the Missouri to the 
Himalayas. We notice also a note by P. P. Kudryavtseff, on 
prehistoric man on the Oka ; and another note by M. Polyakoff 
on the bottom-moraine at Wiborg, in Finland. 

In other branches of science we have to mention a sketch of 
the Phanerogam flora of the Government of Minsk, by W. I 
Passkewicz (vol. xiii,). It contains 958 species, the whole 
number reaching probably about 1000 ; 40 of them are new for 
this region. In vol. xiv. we find a note ^ M. Szihowsky on 
the chemical constitution of different parts 01 the Zea Mays, and | 
two preliminary reports, botanical by A. Krasnoff, and zoo- 1 
lo^cal hy A. Nikolsky, about explorations in the Altai Moun- I 
tains. The collections of 720 Phanerogams and 100 Cryptogams, 
which have been brought in by M. Krasnoff, will surely yield 
interesting data. As to M. Nikolsky, he gives a lively sketch of 
the fauna of the Altai, followed by a list of observ^ species : 
|o mammals, one of which, Talpa altaica, is new ; 169 birds, a 
few reptiles and amphibia, and 16 fishes. A plate gives the 
compamon of the T* altaka with the T* enropea, 

RECENT MORPHOLOGICAL SPECULATIONS^ 

III, — Non^sogmeHted Animals 

'^HERE are certain groups of animals about whose systematic 
^ position naturalists never seem able to remain long a^eed. 
These groups are changed from place to place in our schemes 
* Continued fTX>in p, 397. 


of classification ; and often each new discovery seems to confute 
a current theory only to confirm that which preceded it. More 
than any other groups, the Polyzoa, Brachiopods, and MoUusks 
have been shifted from point to point, and it seems almost too 
much to expect that they have even now found a permanent 
resting-place. 

The Polyzoa were brought into connection with ** MoUusks ” 
more than fifty years ago, when Milne-Edwards exhibited their 
supposed affinities with Ascidians, and their MoUuscan aflfinitiet 
were more fiilly admitted when Von Siebold compared the Poly- 
zoan lophophore and tentacles with the arms of a Brachiopod. 
Milne-Edwards, in combining Polyzoa and Tunicates in his new 
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laying more weight than previous writers had done on the amni- 
ties of Polyzoa with Brachiopods (as Mr. Albany Hancock was 
perhaps the first to suggest) definitely included this last class 
also in the group MoUuscoida. The Brachiopods seemed, in 
the light of that time’s knowledge, to take a very natural posi- 
tion among the ** neural MoUusks,” between the Polyzoa on the 
one hand and the Lamellibranchs and the Pteropods on the 
other (Proc. Roy. So:. 1854, p. 1 17). 

But in the course of the next ten years Kowalevsky’s dis- 
covery of Loxosoma seemed to supply a link between the 
Polyzoa and Worms, and Gegenbaur, and afterwards Haeckel, 
emphasised this relation, and finally included the Polyzoa in the 
latter group. The Tunicata had by this time obtained, through 
Kowaievsky’s researches, an established position far removed 
from their former allies in the ** Molluscoida,” and Gemnbaur 
now analysed more critically the differences between Polyzoa 
and Brachiopods, and (denying that either had any affinity with 
MoUusks) maintained the eminently isolated position of Brachio- 
pods, and asserted that their arms could no more be compared 
with the tentacles and lophophore of Polyzoa than these could 
with the branchial tufts of the Tubicolae. The discovery by 
Kowalevsky (1874) of the apparently segmented larva of A^ope, 
&c., seemed to reveal almost obscured genetic relations wiUi the 
Chaetopods, and at the same time Morse, working chiefly on 
Lingula, argued elaborately that the Brachiopods are much 
moaifiecl Annelidcs. Ray Lankester, on the other hand, upheld 
the MoUuscan affinities of both Polyzoa and Brachiopods, and 
Huxley, in his “ Anatomy of Invertebrates,” kept the’three groups 
in close juxta]->osition. Lankester compared Rhabdopleura 
minutely with the embryo of Pisidium [P/iil. Trans. 1874), and 
maintained the common origin from a primitive ciliated girdle of 
the gill-filaments of Lamellibranchs, the lophophore of Polyzoa, 
the arms of Brachiopods, the tentacles of Phoronis, the velum 
of cmbiyo MoUusks and of Rotifers, and the ciliated pro- 
boscis of Gephyrea. Huxley (“ Invertebrates,” p. 674), influ- 
enced on the one hand by Lankester, and by Steenstrup and 
Morse on the other, proposed to combine Polyzoa and Brachio- 
pods under the name Malacoscolices, to indicate relationship 
both with MoUusks and with Worms. Lastly, Caldwell {P. R. S. 
1882), by his researches on Phoronis, has thrown new Ught on 
the structure of both Polyzoa and Brachiopods, and, in I^ankester's 
words ( * * Encycl. Brit. , ” Art. * * Mollusca, ” 1 884) , * * has establish^ 
the conclusion that the agreement of structure supposed to obtain 
between Polyzoa and true Mollusca is delusive ; and accordingly 
they, together with the Brachiopoda, have to be removed from 
the Molluscan phylum.” 

We may examine this last important view more closely, and 
try afterwards to discuss ithc probable ancestry of these three 
much-debated classes. 


Actinotrocha, the larva of Phoronis, is, according to Caldwell, 
a perfect and typical trochosphere. The larvae of Brachiopods 
and Polyzoa are trochospheres in which, by a shortening 01 the 
“dorsal ” surface, mouth and anus have been approximated, and 
the ventral surface has been enormously distended. The same 


change takes place, and to an even greater extent, in the “ meta- 
morphosis ” of Phoronis : the adult animal has both mouth and 
anus situated at one end of a long body ; the line joining them Is 
the contracted dorsal surface ; an epistome, said to be the per- 
sistent prse-oral lobe of the larva, lies between mouth and anus ; 
a lophophore, whose new tentacles are added on either side of 
the median dorsal line, surrounds the mouth ; within its concavity, 
on either side of the anus, lie two ciliated pits, whose homologoe 
is found in Rhabdopleura. A single pair of nephridia exist. The 
body-cavity is traversed by mesenteries, one of which is ventral, 
and attaches the outside of both descendii^ and ascending limbs 
l^i|the alimentaiy canal to the body-wall ; two are later^ and 
from the side of the stomach to the body-wall, dividing the 
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cavity into two anterior dmmbers and one posterior ; and lastly 
a trmsverse septum shuts off the space within the epistome and 
tentacles from the rest of the body-cavity. The nepnridia open 
into the posterior chamber of the body-cavity on the sides of the 
lateral mesentery. At no stage, either in the embryo or the 
adult, is any trace to be found of segmentation. 

llie parallelism between Phoronis and Brachiopoda is full and 
dear. An ectodermal post-oral nerve-ring exists in both. The 
body-cavity of the prae-oral lobe is in both separated from the 
rest of the body-cavity by a septum. The tentades are arranged 
and devdoped similarly in both. In both the nephridia have 
the same relations and the alimentary canal is divided into the 
same four parts. And in both the prse-oral lobe of the larva is 
represented in the adult by an epistome. The Polyzoa, though 
immensely simplified in structure, seem undoubtedly to be built 
upon the same plan ; and Caldwell considers it probable that 
the epistome of Endoproct and Hippocrepian Polyzoa and the so- 
called foot in Rhabdopleura represent, like tne epistome of 
Phoronis and Brachiopods, the prse-oral lobe. 

Mr. Caldwell doses the abstract of his yet unpublished paper 
with a remark upon the affinities of the Gephyrea. We Know 
nothing to show that Sipunculus and Phascolosoma are not 
referable to the same type of structure as Phoronis, Brachiopoda, 
and Polyzoa. 

But as regards the types from which all these mutually-con- 



Diagram of body plan of Bmchh/cd^ Palynoon, and Phormts (after Cald- 
well). — Ml, mouth ; a, anus ; j, xeptum ; u. nervous system ; «/. 
KtOTwch ; r, second stomach ; r/, epistome ; 7/, tentacle of ventral 
series ; tentacle of dorsal series ; v v valves of Brachiopod skull. 


are of very unequal value ; and some are even wrong, for th 
gastro- and ileo-parietal bands of a Brachiopod are parallel wit^ 
me gut, and in no way comparable to the transverse septa of 
Sagitta. But, on the other hand, there are other suggestive 
p^ts of resemblance, and, though further developmental 
evidence in the case of Sagitta is sorely needed, I think that its 
possible affinity to the Phoronis type cannot be ^together passed 
over. Not only is the development of the mesoblast and body 
cavity strikingly similar, but the dorsal and ventral mesenteries 
at first present in Phoronis agree with those of S^tta, and the 
septum dividing off a part of the body-cavity within the head 
seems the same in both. Nothing in the nervous system offers 
reat difficulty, and the relations of the hood in Sagitta seem not 
iscordant with those of a limhophore. If we approximate the 
anus and mouth dorsally in Sagitta, the “olfactory organ” will 
assume the position of the two sense-organs of Phoronis and 
Rhabdopleura. 'I'he lateral mesenteries of Phoronis and Brachio 
[mds arise late and secondarily, as does the transverse septum 
of the trunk in Sagitta. The anterior and posterior generative 
masses, arising first together, are no sign of tnie segmentation, 
and our embryological knowledge of the nephridia of Sagitta is 
loo slight to permit us to make much use of them as arguments 
on either side. 

If all this is true (and I am far from insisting upon it), it 
means that Sagitta (though extremely modified for a pelagic life) 
I is akin to the iinflexed, unsegmented worm, which, as it acquired 
a dorsal flexure and a more complex lophophore, gave nse to 
the proximate ancestors of the Phoronis type. 


A. B. 

Sedgwick’!* theory of segmentation : A. Ideal ancestor of segmented ani- 
mals ; H. Invertebrate.— M, primitive mouth; m, mouth; a, anus; m’, 
middle portion of primitive mouth or blastopore closed up ; n, nervous 
system ; r, pouch of gut ; ws, mcsoblastic somite ; A, nephridium ; o, 
external pore ; mb, mesenteron. 

And if we admit this even for a moment, it becomes worth 




nected forms sprang, we know little or nothing, and we look in 
vain for an unsegmented worm which shall show clear affinity 
with them. ^ 

Van Bemmelen, in a recent paper {jenaiseke Zeifschrifi, 1883) 
has compared at peat length the Brachiopods with Sagitta, and | 
arrives at the conclusion that the two types show such intimate 
agreement that they must be looked upon as very closely related. 
In the first place Dr. van Bemmelen recounts the histological 
resemblance between Sagitta and Brachiopods ; and if he 
ascribes more weight to these than his readers may be inclined 
to do, he is not without weightier considerations in support of 
^em. In both groups connective tissue is conspicuously scanty ; 
in both a homogeneous intercellular substance or mesenchyme- 
layer IS abu nd a n t, ^fhe epithelial layers are extremely simple 
aiKl alike in both ; the muscles in both are “ built on an epithelial 
.Jyp* * ” the histological chuacters of the nervous system are 
^th. The chitinous hairs developed in ectodermal 
touides OT the mantle of Brachiopods are not without analogues 
m the Chsetognatha. The three metameres of the larval 
Bra^opod pe compared with the divisions of the adult Sagitta ; 
^ fom* gcmtal glands of the former (Testicardines) are identified 

Th« and Ueo- 



my of which arc mentitmed in the Hertwig^s “ Coelomtheorie, 


while to consider the po.ssibility of a distant Molluscan connec- 
tion with the same line ; for, possessing a trochosphere larva, a 
single pair of nephridia, and a nervous system with no trace of 
genuine segmentation, they are so far in agreement with our 
type. I cannot see that Caldwell’s discoveries necessarily 
invalidate Lankester’s old comparison of the Lamellibranch gills 
(and labial palps) with a lophophore ; and even Lankester mm- 
self, in spite of his opinion uready quoted, that, owing to Cald- 
well’s research, Polyzoa, &c., must now be removed from the 
Molluscan phylum, yet still admits [/oc, of. p. 688) that “it i& 
very probable that the labial tentades and giu-|>lates are modi- 
fications of a double horseshoe-shaped area of ciliated filamentous 
processes, which existed in ^cestral Mollusks much as in 
Phoronis and the Polyzoa, and is to be compared with the con- 
tinuous prse- and post-onal dliated band of the Echinid larva 
Pluteus, and of Tomaria ; ” and Langerhans’ close comparison 
between the nervous systems of Fagitta and a MoUusk may be 
worth more consideration. The molluscan foot may, after all, 
be an epistome, as Lankester formerly said, and the “osphradia 
of the Mollusk may turn out homologous with the sense-otgant 
of Phoronis and Rhabdopleura. But the extreme modifications 
that the Molluscan type has undergone — the reduction of the 
body-cavity, the development of the ^t, the various flexures, and 
so forth — leave any connection that we^ may tnu» with it and 
our Sagitta type at best a distant one ; if such exists, a distant 
relationship will be again traceable between Mollusks and 
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Brachiopods, though every argument on which their former 
connection was Viased is demonstrably false. 

But to a great extent the whole matter turns upon our concep- 
tion of segmentatioHt a subject which Mr. Sedgwick’s recent 
•peculations (Q./. M. i"., No. xciii. 1884) may very seriously 
modify. Sedgwick derives all metameric se^entation from a 
Ccelenterate-Uke ancestor, with a ponchtd gut Tike that of all the 
Actinozoa. The blastopore, including both mouth and anus, is 
derived from the Actinozoan mouth, the double nerve-cord from 
the aggregation of the nervous system round the mouth of the 
polyp, and the nephridia from specialised parts of the pouches 
represented now by the circular canal of Medusae or the mesen- 
teric perforations of Actinozoa and the pores leading to the ex- 
terior in those forms from the mesenteric chambers. But 
it is impossible to discuss this theory fully ; it is enough to 
point out that it postulates segmented ancestors of all animals 
above Ccelenterates. Mollusks, Brachiopods, and Sogitta must 
according to it have been once segmented, just like Vertebrates, 
Arthropods, and Worms. But surely this is a violent assump- 
tion. There is no evidence of segmentation among Mollusks 
save in Nautilus, for even the pedal commissures of Chiton in no i 
way indicate a truly segmented condition ; nor any among ! 
Polyzoa or Brachiopods save the four nephridia of Rhynchonella. ■ 
And it is by no means clear that the development of Sagitta 
indicates its descent from an ancestor with three fairs of gut- 
pouches.” The vast number of animals with a single pair of 
nephridia can scarcely all be derived from ancestors with many 
pairs ; and Hatschek’s description of the origin of segmented 
nephridia (in Polygordius) from a single pair seems far from 
supporting Sedgwick’s view. The still insumciently investigated 
excretory organs of Rhynchonella, and the four gills, &c., of 
Nautilus, seem not enough to in<licate descent of the groups to 
which these hjrms belong from segmented ancestors. On the 
contrary, it seems far more likely that the types we have more 
particularly discussed are all derived from some unsegmented 
trochosphere ; and that the segmentation of the Cha.*topods 
only became marked .after the ancestor of the Phoronis type had 
severed his course from the common slock of Worms. The dis- 
tinction of segmentation ami non-segmentation would thus divide 
the invertebrata. 

As regards the Gephyrea, there is much reason for connecting 
such members of the group as Sipunculus, Phascolosoma, and 
Boncllia with the unsegmented Phoronis type. But llatschek 
maintains that the development of ICchiurus proves it to be a de- 
generate CliJBtojJod ; and if so, Caldwell [ioc. eit.) is ready to 
admit that the others may be further stages in such degeneration. 
But even as regards Echiuriis this degeneration is far from clear. 
The Platyelminths seem also never to have been segmented, 
and their “ water-vascular canals ” may give us some indication 
of the organs from which are derived the nephridia of Phoronis, 
Gephyrea, Brachiopods, and Mollusks. The larva of Thysano- 
zoon has many points in common with the trochosphere, though 
its want of an anus is strange and difficult to explain. 1 ne 
Rotifers are acknowledged to be persistent trochospheres. And 
accordingly all these forms may be older and more primitive, by 
virtue of tneir lack of segmentation, than all the Chaetopods. 

D. W. T. 
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studies upon the action and metamorphosis of certain substances 
in the organism, with reroect to the pathogenesis of acetonaemia 
and diabetes. — I*. Grimni, (i) an expenmental study of the 
partial regeneration of the liver (preliminary communication) ; 
(2) on the total and partial reproduction of the follicular appa-^ 
ratus and of the calyciform papillae in the rabbit (preliminary 
communication). — M. H. Peracca and C. Deregibus, note on 
Coilopoltis insignitus^ — L. Vincenzi, histological note on the tme 
origin of some cerebral nerves, — A. Mosso, employment of the r 
balance in the study of the circulation in man. 


mauan skin.— J. Symington, M.B., the fold of the nates. — W. 
Ainslie Holies, M.D., researches into the histology of the 
•central gray substance of the spinal cord and medulla oblongata. 
— D. J. Cunningham, M.D., the musculus stemalis, — C. W. 
Cathd^ M.B., movements of the shoulder-girdle involved in 
those of the arm on the trunk.— J. B. Sutton, the relation of the 
•orbito-sphenoid to the region ^erion in the side wall of the 
skull. — Anatomical notices. 


April contains ;-J. B. Sutton, the nature of certain ligaments.— 
F. Le Gros Clark, F.R.S., some remarks on nervous exhaustion,. 


SOCIETIES AND ACADEMIES 
Edinburgh 

Minersdogical Society, June 24. — This meeting was Md at 
the Museum of Science and Art, Edinburgh. — Prof. Jas. Qeikie, 
F, R. S. , in the chair.— The following p^rs were read : — On fonm 
of silica, by Prof. John Ruskin, D.C.L. The Chainnsn and 
Dr. Dudgeon made some remarks. — On the af^catkm of the 


l>r. ijudeeon made some remarks. — un tne aj^catiofi 01 tne 
igaments. — . j>ari odicJ law to mineralogy, by Prof. Thos. Carraley of Dundee. 
exhattStion,.i|PiOn the origin of the Andalurite schists of Aberdeenriiize, hj 
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r. John Home, F.G.S. — On the occurrence of Prehnite and 


vi^er zeolites in the rocks of Samson’s Ribs and Salisbury 
by Mr. Andrew Taylor. — On a new locality for zoisite 
LochG arve, RosS'Shire, by Mr. Hamilton-Bell, — On diatom- 
Jiceous deposits in Scotland, by Prof. W. Ivison Macadam, 
^^e author drew attention to the vast extent of some of these 
i %eds, and gave particulars as to the proportions of silica, &c., 
contained in them. The deposits wei*e being worked up to 
yield an absorbent for dynamite manufacture, and gave a 
material having double the liouid retaining power of samples 
of kieselguhr ” experimented on, — On the alhertitc beds of 
Strathpeffer, Ross-shire, by Mr. Wm. Morrison. Mr. J. 
Stuart Thomson referred to the fact that an allied jet mineral 
was found embedded in the oil-yielding bituminous shales of 
Midlothian. The substance only occurred in small quantities, 
the largest pieces not exceeding a pound in weight. It is 
’^pable of taking a fine polish, l^ing similar to jet. In fact a 
,fet -worker pronounced it at first to be Smnish jet. — On new 
localities for kyanite in Glen Urquhart, T)rumlach C»len, In- 
wsraess-shire, and for staurolite at Fresholme, Enzic, Banffshire, 
by Mr. Thomas Walker. — On the crystallography of Bournonitc, 
hf Mr. H. R, Miers, British Museum. The paper criticised the 
mitory of the subject, and corrected various errors which have 
oMt into the earlier literature. To those crystallographic forms 
hbmerto recorded twenty-nine new forms are added .as deter- 
ofibed without doubt, and twenty-one as probable. A Ii.st of 
oVik 1000 angles, calculated from the elements of Miller, is 
l^n. The twinning (twin-plate the prism no) is dis- 
eased ; the observations of Hessenberg are supported, and it is 
oottcluded that the twinning is always by juxiaixisition, not by 
urterpenct ration, but that Cornish crystals afford an example of 
ottnposition perpendicular to, as well as ])arallel to, the plane of 
Uflmposition. — On a peculiar development of tourmaline from 
fjdckport, New York County, by Mr. R. H. Solly, F.G.S. — 
Hdtes on the metallic veins of the Upper Hartz, Germany, by 
Mr. H. M. Cadcll. — Scottish localities for actinolites, by Mr. 
P^on.— On Welsh gold, by Mr. T. A. Readwin. A specimen 
weighing 160 grains, from the Mawddach Valley, Merionethshire, 
was exhibited. 


of those who hold the doctrine of •* the permanency of oceans 
and continents ” as op^ed to those who, with Lyell, hold that 
continents and oceans nave been interchanged during the past 
history of the globe, the author proceeded to consider how the 
formation of the North Atlantic Ocean might be adduced in 
support of one or other of these views. Remarking that this 
ocean was the only one at present known which could be used 
in evidence, inasmuch as we were in possession of sufficient 
knowledge of the geological structure of the regions bv which it 
is l>ounded to the east and to the west, he proceedeef to show 
how the distribution of the Silurian and Carboniferous rocks of 
North America, on the one hand, and of the British Isles and 
Western Europe on the other, pointed to the existence of the 
derivative lands in the direction of the Atlantic Ocean during 
these periods. In each case it was shown, by reference to details, 
that the sedimentary portions of these formations swell out 
towards the borders of the ocean, and tail ovit or become attenu- 
ated towards the interior of the continents in the opposite direc- 
tions. From this it was inferred that the lands from which the 
sediment was derived occupied the region now overspread by 
the ocean ; and, considering the great thickness of the sedi- 
ments of these formations, the derivative lands were inferred to 
I be of continental proportions. An additional argument in support 
I of this view w.is also adduced from the distribution of the cal- 
careous with the sedimentary deposits ; for it was shown that the 
calcareous deposits (whicli were in the main of marine organic 
origin) swell out and sometimes replace the sedimentary de- 
posits, as wc recede from the borders of the ocean on either 
hind. From these considerations the author concluded that 
down to the close of the Carboniferous period the North 
Atlantic was for the most i>art in the condition of a continent , 
while the regions of Central and Eastern America, and of the 
British Isles and Western Europe, were submerged under 
oceanic waters. After this period, however, the relations were 
altered . With the upheav.'il of the Alleghanics at the close of 
the Palfcozoic epoch, and with the terrestrial movement which 
at the same time aflected the Carboniferous and older rocks of 
the British Islands and Western Europe, the Atlantic continent 
was converted into an ocean, in which condition it has remained 


Royal Society, June 16. — Section of Physical and Ex- 
perimental Science. — ^G, Johnstone Stoney, I). Sc., F.R.S., 
Vice-President, in the chair. — The following papers were read 
by Prof, G. F. Fitzgerald, M.A., F.R.S., Hon. Sec. : — (i) On a 
a9n-sparking dynamo. By applying the principles of Maxwell’s 
. wtodincation of Thomson's electrical doubler to a dynamo in 
* udich the current passes through two or more coils in parallel 
okcuit, it is possible to arrange the magnetic field and the 
bnUhes so that when the terminals of any coil come into contact 
their brushes, the terminals shall be at the same difference 
of potential as the brushes, and that when they break contact 
litict shall be no current running in the coil, thus avi)iding nil 
ijMuking. The energy of self-induction usually wasted on local 
onrents and sparks will in this case l>e spent in producing useful 
cicrent. — (2) On dust repulsion. Prof. Osborne Reynolds’s theory 
of the action of the radiometer leads to the conclusion that a 
«iry small body in dense gas is subject to similar forces as the 
viues of a radiometer in rare gas, and he made experiments which 
dtt>wed that silk fibres in air at considerable pressures were sub- 
ject to apparent repulsion by radiation : a similar action on dust 
Would explain the dust repulsion observed by Dr. Lodge. — (3) On 
currents of gas on the vortex atom theory of gases. As the mo- 
mentum of a simple ring vortex is not proportional to its velocity 
and varies with its temperature, the momentum of a current of 
vortex rings would do so too. This and the variations with 
temperature of the velocity of sound and of the diffusion of gas 
through small apertures all j^int to the conclurinn that a simple 
vortex ring is certainly too simple to explain the laws of material 
atoms. A difficulty is raised as to the amount by which the 
medium is carried forward by the translation and rotation of the 
earth. — (4) On a method of studying transient currents by means 
electrodynamometer. By comparing the initial swing of a 
bauistic galvanometer which dependis on *SrCif/with the mitial 
swis^ of an electrodynamometer which depends on SC^di it is 
possible in many cases to determine, in addition to the total 
quantity of ele^dty ^t passes in the current, several matters 
M to me dismbution of the current during its time of passage. — 
E. HuU, LL.D., F.R.S., on geological age m the 
Nera Atlwtic Ocean as bearing on the question of the per- 
mahenty of continents and oceans. After referring to the views 


to a great degree ever since. The author inferred from all this 
that the history of the North Atlantic Ocean might be adduced 
in support of the views of those who hold the doctrine of the 
‘interchangeability of oceans and continents” rather than of 
the other. 

Section of Natural Science. — Rev, M, II. Close, M.A., in 
the chair. — Rev. Dr. Ilaughton, F.R.S,, on the possibility of 
the formation of coloured solar and lunar halos produced by the 
suspension in the air of volcanic dust caused by the explosion of 
Krakatoa in August 1883. — Prof. C. R. C. Tichborne, Ph.D., 
on an argentiferous galenitic Vdende found at Ovoca, Co. 

Wicklow, This mineral is very little known ; it has been called 
“kilmacooile ” locally in Ovoca, and it is generally termed 
“blue-stone” !n the Island of Anglesey, the only two places in 
the United Kingdom where it is found. An analysis of the 
mineral made by the author gave the following results : — 

Silver’ 0*024 

Zinc ^S ‘^7 

Lead 25*18 

Iron 5*51 

Manganese trace 

Antimony 0*21 

Arsenic 0*08 

Copper 2*50 

Alumina 0*00 

Magnesia, with traces of Calcium 0*02 

Sulphur 23*71 

Silica 16*896 

100*000 

This mineral contains various amounts of pyrites according to • 
the situation of the lode. The specific mvity was 4*73 — ^inter- 
mediate between blende and galena — ^but it was harder than 
either of these minerals, and was therefore raised by blasting. 
The author finds by experiments that this mineral is a mechanical? 

* EqtuU to about 8 troy ounces per toiv or 8| ounces avoirdupois. The 
minerw may be said therefore to coniist of-“ 

Sutpiddeofriac 37*68 per eeat. 

Sulphide of lead b 9 ‘o 7 ti 

Sulphide of silver ... * ••• 0*0975 „ 
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mixture of microscopic ctystals of blende and galm ; it forms a 
fine-grained saccharoidal mass, very homogeneous in structure, ex- 
cept as regards the pyrites, and occurs in isolated crystals easilv 
discernible by the eye. *nie author objected to the terms which 
had ^en applied to this mineral on the grounds that they were 
too loctd, and did not describe the ore. He explained his 
method of determining the actual ph^ical as well as the chemi- 
cal composition of the ore. In conclusion, he said that he wa« 
tempted to quote from his report upon the Dublin Iniemattonal 
Exhibition of 1865 in connection with the raising of silver in 
Ireland. At that time he found that this counttv was a large 
supplier of silver, but he was almost afraid to make the calcula- 
tion now that he then made of the silver supplied liy Ireland. 
He slated that in 1865 Ireland yielded 14,000 ounces of silver 
per annum, or 2*4 per cent, of the whole of the silver raised in 
the world, and its value might l>e estimated at 3850/. per annum, 
exclusive of the accompanying lead. If 1000 tons of this ore 
could be supplied, which represented of silver alone 8000 ounces, 
how lamentable it seemed that this valuable industrial resource 
should remain unworked, — G. H. Kinahan, M.R.I.A., notes 
on the earthquake that look place in Essex on the morning of 
April 22, 18^. 

Sydnky 

Royal Society of New South Wales, June 4.— H. C. 
Russell, U.A,, F.R.A.S., President, in the chair. — Three new 
mcmlicrs were elected, and forty-six donations were received.— 
The following papers were read ; — On rain and it.s causes, by 
hklwin Ixiwc, in which he advocated the firing of cannon ami 
of explosives fiir bringing about the precipitation of rain. — On 
the removal of bars from the entrances to our rivers, by Walter 
Shcllshcar, Assrjc.M.lnsi.C.E. — A specimen of scum from a 
pond near CampViclltown was exhibited. It had Ixicn noticed 
that the surface of the water was covered with a rich green growth 
in the mornings, and that this changed to a deep red in the 
afiernoons. Mes-srs. Morris, M.R.C.S., and Wright, M.R.C..S., 
stated that it appeared to be due to Asfasia hamatodest Ehr. 

Paris 


ethylene, and on iu employment as a refrigerator by M* ! 
Wroblewski.— Action of the mdoaion spark on benzine, toln 
and aniline, by M. A. Destrem.— On the production of a cr 
lised manganice of baryta, by MM. G. Rousseau and A. Saj 
— On the combinations formed by the sesquichl nideof chioi_ 
with the other metallic chlorides, by M. L. Godefiroy. — Onl 
general reaction of the polyatomic alcohols in presence of borai^ 
and of the paratungstates, by M, D. Klein.— Remarks 4 m 
the disinfecting properties of borax applied inwardly, W 
M. £. de Cyon. From experiments continued over A 
years the author concludes that borax is a pDwerful ant 
septic, and that it may be introduced in any required quas* 
tity into the system to preserve it from all contagions cansra 
parasites or microbes. As a prophylactic agamst cholera ! 
recommends boric acid or a solution of borax to be applied 
all the external mucous membranes, and about six gmios 
lK>rax to l>c taken every twenty-four hours with the Kx>d 
drink. It appears not only to act directly on the microbes < 
tained in the intestinal canal, but also to attack the bacilli ^ 
may have penetrated into the blood. — Researches on the physij^ 
logical development of Cctocomu schrehci’i^ SUfwria apkmis, a^ 
other insects of the order of Cantharides, by M. H. Beauregai^ 
— Remarks on the action of the heart in insects during th^ 
metamorphosis, by M. J. Kunckel. — Note on the orim af^ 
di.stribiition of phosphorus in coal and cannel-coal, by M. Ai 
Carnot. — On the variation, under pressure, of the temperatu 
determining the transformation of the ioditlc of silver, by MBt« 
Mallard and Le Chatelier. — Researches on the intiuence of 
on the respiration of vegetable tissues destitute of chlorophyll 
by MM. G. Jk>nnicr and L. Mangin. 


Vienna 


.1 


Imperial Academy of Sciences, June 13.— E. Mach 1 ^ 
T. Wentzcl, on the fixation of a very transitory phenomena|l 
by instantaneous photography. — E. Tangl, on the continuity 0 
protoplasm in vegetable tissue.—M. Loewit, contributions it 
thetiry of blood -coagulation, ii., on the importance of the bloo» 
disks. — B. Schudel, on propylidene-dipropyl-ethcr. f 


Academy of Sciencea, July 21. — M. Rulland, President, in 
the chair. — Prc.scntalion of two unpublished essays of Augustin 
Fresnel, found among the pajicrs of Amjicrc, by M. Bertrand. 
The subjects of these essays arc the following ;—(i) Comparison 
of the hyjxitlicsis of electric currents round the axis of a magnet 
with that of electric currents round each molecule of matter ; (2) 
Second note on the hypothesis of particular electric currents. 
These documents are both in the handwriting of Fresnel, but with- 
out title or signature, and one only bears a dale, that of junc 5, 
1821.— A study of the geometrical deformations determined bpr 
the crushing of a straight cylinder in the direction of its axis 
between two planes (two illustrations), by M. Trcsca.— On two 
theorems of iVuf. Sylvester in connection with his complete 
demonitration of the rule of Newton in the form given to it by 
Newton himself, by M. de Jonqui^res. — Note on the equation in 
matrices px « xy (continued), by Prof. Sylvester. — On the solu- 
tion of the most general cose of linear equations in binary quanti- 
ties, that is to in quaternions or in matrices of the second 
order, by Prof. Sylvester. — Note on the maritime canals of Suez 
and Panama, by M. de lA»scps. In presenting the report of 
the International Commission on the widening of the Suez 
Canal, the author expresses the ho)>c that it will soon l>c able to 
afford ew passage to ten or twelve million tons of shipping 
yearly. The Panama Canal, he ex)>ects on the report or Mr. 
Dingier, will lie completed in the year 1888. — On tne pro^xised 
formation of a so-called inland sea in Algeria and Tunisia, by 
M. E. Cosson. The author repeats the objections already urged 
against M. Roudaire’s project, which, in the discussion that 
ensued, was supported by M. de Lessens.— Remarks in connec- 
tion with the last letter received from La|)^rouse, dated Botany 
l^y, Februaiy 7, 2788, by M. de ^nqui^res. — On electro- 
ctpUlaiy relations, by M. P. Garbe.— Direct measure of the two 
static components and of the dynamic component of the mag- 
Mtlc fidd of condensing-machines, by M. G. Cabanellas. — 
TywciiirhiTii on magnetism, by M. Duter. — On a new elec- 
tfk pile with carbon electrodes, producing an electromotor 
force equal to 0*6 volt, by MM. D. Tommasi and 
Radiguet. — On the numerical value of Poisson’s coefficient 
at determined by experiments made with caoutchouc, by 'M. 
£. H. Amagat.— Temperature and critical pressure of nitrogen ; 
boiling points of nitrogen and ethylene under slight pressures, by 
M. K. Olsiewski.— On the propmes of the liquefied vapour of 
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THURSDAY, AUGUST 7, 1884 


ELECTRIC LIGHTING 

A Practical Treatise on Electric LightinfC> By J. E. 
H, Gordon. (London : Sampson Low and Co., 
1884.} 

P RACTICAL treatises on this subject are ver\* nume- 
rous, but they do not emanate from the riijht men. 
We want a book from a perfectly independent authority, 
unflavoured with the taint of invention, the result of prac- 
tical experience. Mr. Gordon is in many respects well 
qualified for the task, but he is an inventor, and his book 
is strongly impregnated with prejudice and a green-spec- 
tacle view of the subject. He is, however, a staunch 
believer in the immediate future of successful electric 
lighting, and is ver>' hopeful that the dark clouds that now 
envelop it will be dispelled by the enlightenment of 
steady progress. 

After an introductory chapter on the general principles 
of artificial lighting, he deals with the conversion of elec- 
tric currents into heat, and shows how carbon, when 
raised to incandescence, fulfils all the conditions required 
to give the maximum light with the minimum expenditure 
of heat. The problem is to concentrate the heat in a 
solid of the smallest possible size or with the smallest 
possible cooling surface. Electrical units— amperes, volts, 
ohms, coulombs — and their relation to each other and to 
the ordinary heat and work limits are explained, though, 
curiously enough, that most useful and much employed 
unit the wcUt is not even mentioned. The rules that 
regulate derived currents lead to an investigation of the 
method of calculating the power wasted in a network of 
conductors — a matter of ver>’ serious consequence in the 
commercial aspect of electric lighting, though Mr. Gordon 
does not touch on any of the recent methods devised to 
reduce the excessive cost of mains. We then have a dis. 
quisition on the experimental measurements of currents, 
electromotive forces, resistances, and power developed, 
with a description of various indicators and measurers 
employed. No reliable instrument has yet been intro- 
duced for ordinary practical use, and there are many 
instruments now undergoing trial which Mr. Gordon has 
not touched upon — particularly those of Marcel Deprez 
in use on the Continent, and which were exhibited at 
Munich and Vienna. 

A capital chapter is devoted to glow lamps. ** The 
first public exhibition of incandescent lamps that was 
made in this country was made by Mr. Swan before the 
Society of Telegraph Engineers on November 24, 1880. 
The first exhibition in America was made by Mr. Edison ” 
(p. 62). Mr. Gordon does not give the date ! Arc lamps 
follow, Mr. Crompton’s admirable lamp being that selected 
for description. 

Perhaps the most valuable and certainly the most novel 
chapter in the book is that written by Mr. Crompton on 
caitens used in arc lamps. The following information is 
useful (p. 105) : — 

*‘The diameters most commonly used have been as 
follows : 

VoL. XXX.- No. 77 J 


For currents from 7-12 amperes 9 mm. to ti mm. diameter. 

M 12' 18 „ Ji mm. to 13 mm. „ 

., 18-25 „ 13 mm. to ij mm. „ 

„ 25-40 ♦» *5 to 18 mm. „ 

„ 40 upwanls 18 mm. to ao mm. „ 

And the following is startling ; — 

lUaminatiHg /Vwrr per Electrical HP* *3 Carbons of 
different Makers* Currents frem 15 to 20 amperes ^ 


Ntitnc of Maker 

Candle Power per 

Siemeii'* (cortnl), pos. \ 

Carre U'ofvtl). ncg. | 

4270 

Siemen*. scored) 

35*4 

Barnsley Co 

3500 

Johnson and Phillips 

2986 

Sautter and l^monnicr 

2920 

Carre (ncu coved) 

2773 

Silverlown (tl ray's) 

2580 

Carre (cored) 

1972 


We then have a chapter on magnets and electro-mag- 
netic induction, which leads to the general principles and 
theory of electric generators, including a very admirable 
account of that important subject, self-induction. 

It is found experimentally,, and can be proved matke^ 
maticalfy^ that if it <oi/ of 7oi re forms part of a cireuit^ 
and an aiternafiny E.ALF. sends a eurrenf through it, 
that the eurrenf ioill be much less than it ivouhf have 
been had the same resistance been interposed in the fortn 
of a straight noire, 

“ I'urther, the proportional diminution becomes greater 
as the current is increased by the reduction of the resist 
ance ; and finally^ for a given R,M.F*,, a given rate of 
alternation^ and’ a coil of given shape, a limit is reached 
beyond vdiich even reducing the resistance to zero does not 
increase the current'" {y. 123). 

** This diminution, however, does not, to the best of my 
belief, waste energy or diminish the efficiency of the 
machine; it only ' diminishes its output. Thus self 
induction increases the size of a machine required to feed 
a certain number of lamps, but it does not perceptibly 
increase the H.P. required to drive the machine with that 
number of lamps on it. 

“The effect of self-induction increases as the current 
increases, and therefore short-circuiting a coil of an 
alternating machine does not indefinitely increase the 
current in that coil, and seldom increases it enough to 
injure the insulation ” (p. 137).* 

Of course we have a good description of alternate-cur- 
rent machines, and after some adverse criticism of the 
Ferranti type (which is imperfectly dcrcribcd), and not 
justified by the performance of the latter, Mr. Gordon 
describes his own form, which is chiefly distinguished by 
its size and weight. A few direct-current machines are 
described— not the best— and their regulation briefly re- 
ferred to, with the curious conclusion (p. 183) : — 

“ Conclusion. 

“ The true secret of successful regulation is to have 
very large dynamos., because then, as we have said before, 
the maximum number of lamps that can be turned out at 
one time is a very small percentage of the whole, and 
when there are a great number of lamps on one machine, 
the cost per lamp of regulating, either by hand or by an 
elaborate mechanical contrivance, is very trifling.” 

Goulard and Gibbs’ secondary generators and the 
various secondary batteries are briefly despatched. 
Apropos of the latter he says (p. 191) : — 

“ There is no doubt that the interest and depreciation 
on a set of secondary batteries large enough to enable an 
electric light plant to work day and night, and so give 

' I'he itnlictt wn not ours. 
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out to the lafnps no electricity in the day hut a double quan- 
tity in the nighty is vastly greater than the interest and 
depreciation on a complete duplicate set of engines^ boilers^ 
and dynamosl^ 

Photometry has only one page devoted to it, and 
Chapter XIX, is so unique that we reproduce it in full 
(p. 301) 

“CHAPTER XIX 
“Central S'rATioN Lighting 

“ I had intended to write a long chapter with the above 
heading, but, for various reasons, 1 am not yet prepared 
to do so. I have, however, left in the heading, for the 
convenience of inserting such a chapter in a future edition 
of this book, should one ever be required.” 

This reminds one of the celebrated chapter about 
Snakes in Ireland ; ** There are no snakes in Ireland.” 

The book ends with the excellent rules and regulations 
for the prevention of fire risks prepared by the Society of 
Telegraph Engineers. Several useful tables are given in 
the appendix. 

The book is disappointing not for what it contains but 
for what it does not contain. There is in it a strange 
mixture of the elementary and the advanced. After an 
algebraical description of the relations that exist between 
current work and power, we are told by a footnote (p. 19), 

“ The symbol •J means * square root of’ the quantity 
under it.” There is much hasty editing. At p. 30 w'c are 
promised in a footnote a mathematical proof in the ap- 
pendix which docs not appear there. At p. 25 the symbol 
for a battery is wrong- the poles arc 'reversed. The 
present value of 11 at Circcnwich is given at p. 40 .as 
•(794, and at p. 48 as *181. The illustrations, it may be 
remarked, arc excellent. 

It i.s to be hoped that a second edition will soon be re- 
quired, so (hat Mr. Gordon may be able to remedy the 
defects of the present one. A g<»od practical tre.'Uise is 
very much needed. W. H. I*. 

OUR ROOK SHELF 

A Text' Rook on the Method of Least Squares, Hy 
Mansfield Merriman. (New York: John Wiley and 
Sons, 1884.) 

This may ahnnst be looked upon as a second edition of 
the “ Elements ” by the same author, which we favour- 
ably noticed in Na'IURK (vol. xviii. p. 2t)g) soon after its 
appearance. The sale of the entire edition of the smaller 
book may be taken as evidence of its having met a want. 
The present work, though larger in a]>pearancc, covers 
about the same extent of ground, but, as is pointed out 
by the author, “ the alterations and additions have been 
so numerous and radical as to render this a new and 
distinct book rather than a second edition.” 

In Chapters 1. to IV., which present the mathematical 
developments of the principles, methods, and formulas, 
Dr. Merriman gives an introduction, and discusses the 
law of probability of error, the adjustment of obsen%v 
tiQps, and the precision of observations at some length, 
and illustrates with numerous (for this subject) examples. 
In Chapters V. to IX. the application of the above to 
different classes of obserx ations is made. These chapters 
are respectively headed ; Direct Observations on a Single 
Quantity, Functions of Observed Quantities, Indepen- 
dent Observations on Several Quantities, Conditioned 
Observations, and the Discussion of Observations. 
These discussions are likely to be of use to engineers 


and others specially interested in this branch of mathe- 
matics. In an appendix, inter alia^ there is a short 
statistical statement on the history and literature of the 
subject, but the fuller list of literature of the earUer book 
is not reproduced ; there are also given here eight handy 
tables and some other useful material. It is the only 
work of the kind with which we are acquainted, and is 
even better adapted, in our opinion, for the end Dr. 
Merriman has in view than his earlier book was. 

Some Propositions in Geometry, In Five Parts. By 
John Harris. (London : Wertheimer, Lea, and Co., 
1884.) 

When we received the parcel containing this work with 
some others for review, wc speculated upon what the 
Editor could have sent us, and hope rose within our breast 
that some magnum opus awaited our perusal. But as we 
had heard no whisper of such work being on its way, our 
expectation cooled, and again casting our eyes on the 
unopened packet, and remembering former works ot 
similar dimensions, a chill seized us, and we thought to 
ourselves, “ Aut II. aut , . .” Shade"of De Morgan ! what 
arc wc to do with a work occupying 144 -j- 8 quarto pages 
treating of a subject so thoroughly threshed out, we had 
hoped, in your immortal “ Budget”? 

The title is an attractive one, and much of the work 
appears to be sound, but when we come across such 
roblcms as the trisection of any angle, the inscription of 
cptagons and nonagons in circles, et id genus omne, one 
draws in one’s breath, and one’s hair stands on end 1 The 
tentative methods given we dare say would enable one to 
perform these several operations to a veiy close degree of 
a()proximation, but this is not what ordinary mathema- 
ticians want. But we must be careful here, for Mr. 
Harris puts the question, “ What is zl mathematician f” 
and in his answer splits the creature up into “sorts.” 
Ibcrc is, for instance, the very positive and readily in- 
censed mathematician, the highly exalted mathematician, 
the profound mathematician, and the exclusive orthodox 
mathematician. 

It is under this last “ sort ” that we fear we must be 
classed. With him “‘Mathematics’ is a sort of privi- 
leged religion, having its special articles and technical 
dogmas. None but the initiated must enter its temple, 
and woe be to him who dares to do so without a formal 
certificate from its priests. One of his most valued 
dogmas is that tt = 3*14159 . . . This is called an ap- 
Droxim.ition^ and which if a man do not faithfully believe 

ic will inevitably go Ah, well, never mind where he 

will go to ; but, at all events, no mathematician must 
hold converse or communication with such a profane 
person.” 

It will be seen from this extract that Mr. Harris is a 
man of some humour, but even such oases do not render 
the vast Sahara of much of his book pleasanter reading. 
Indeed we have found it very hard work, and so we con- 
tented ourselves (for review purposes) with the careful 
reading of one of the “ trisection ” proofs ; but wc gfave up 
in despair, as this proof involved the mastery of a pre- 
vious proof, and we feared it would be a case of little fleas 
and lesser fleas, “ and so ad infinitunU' What did we do 
next ? Why we applied a trigonometrical test, and found 
that the method in the text would not give the result at 
all, except in a special case. Life is really too short for 
such verirtcation, and we must leave the task to others. 
The figures, as usual with Mr. Harris, are carefully drawn 
and \'er\* elaborate diagrams. 

We regret more and more that so much labour should 
be bestowed upon such studies, which, we fear, an unbe- 
lieving world will never take up. What, then, is the value 
of TT? It is here said to be (Mr. Harris would say, proved 
to be'» equal to Vs X — 3*142696 , . . 

Wc lay down the book more in sorrow and pity than in 
anger and scorn. 
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LETTERS TO THE EDITOR 
\TktEdU»rdoitnotholdkimHlJrtipomtUfUf9rofmUnttxpTumd 
by kis ecmspomdtnU. Nntkgr can Ac nmdataAc $0 nfmm, , 
or t9 correspond with the wriiers o/^ rejected manmscripts. 
Ho notice is taken of anonymous communicaiions. 

[The Editor urgently requests correspondents to keep tkeir letters 
as skort as possible, Tke pressure on kis space is so great 
that it is impossible otkerwisc to insure tke appearance even 
of corntnunicaHons containing interesting and novel facts,} 

** Gas-Burners, Old and New” 1 

Permit me to point out a very obvious clerical error in the 
notice, in last week's Nature (p. 270) of my little work having ; 
the above title, and to make a few remarks concerning your j 
criticisms on the b^k. I n the sentence, ‘ ‘ * Owen Mcrriman ' has 
t^en pains to insist on the two great desiderata of gas-buruers — 
high temperature and low temperature,” the latter word is 
doubtless intended for ^essurc ; and the sentence sh<»uld read I 
‘‘high temperature and low pressure.” It would have been 
scarcely necessary to make this correction, but that the notice 
may perhaps be read by many who are incapable of suggesting 
the correct reading, and to whom therefore the sentence as it 
stands will be absolutely meaningless. 

While fully appreciating the kindly nature and intent of your 
criticisms, I cannot pass by, without a word of defence, y<nir 
statement that you think I have “gone too far in attemjiting to 
give a popular theory of luminous combustion.” I hope to be 
able to show that the particular extracts from that portion of the 
book to which exception is taken arc practically coirect, aiul, 
so far as could be looked for in a W(»rk acKIrcssed io misccl* I 
laneous readers, sufficiently j^recisc. To this end 1 will deal 
with the various extracts scruUim, That “the various gases i 
which constitute ordinary coal-gas do not all burn together in I 
the flame ” is a matter 1 had thought to be established beyond I 
reach of dispute. Put if evidence is required of the truth of the 1 
assertion, 1 need only point to a tabic prepared by Prof. | 
Landolt, showing the composition of gases in the tliflerent parts 
of a gas flame, which is given by Prof. T. K, Thorpe, F.K.S.. 
in a lecture on “ Flame,” forming one of the Manchester series 
of Science Lectures (Manchester: John llcywood). Hy this ^ 
table it is clearly shown that in a gas flame, 3i inches high, the ! 
olefines, or heavy hydrocarbons, do not diminish in amount 
until a height of 1 ‘58 inches is reached j while the proportion of 
hydrogen is considerably diminished at a height only of 0*39 
inch. Although it may not be mathematically correct to say that 
“the amount of light developed by any coal-gas flame is 
directly proportional t<) llie degree of intensity to which the tem- 
perature of the carbon p.artic 7 cs is raised,” seeing that the light 
emitted is not in exact proportion to the temj>erature of heat, the 
statement is sufficiently correct for a popular treatise. What 
was chiefly intended to l>e enforced was that the amount of light 
evolved from a gas flame increases with its temperature, and in 
such a work a mathematical degree of exactitude is luinlly 
looked for. Now, with regard to the other matters wliieh are 
raised. To account for the destruction of luminosity which 
occurs when air is introduced into a gas flame, two theories have 
been put forward. According to the first, the heavy hydrocar- 
bons at once meet with sufficient oxygen and are imrnefliaiely 
consumed, without their carlwn being first raised to a whitc-bot | 
state ; but this theory alone will scarcely explain the phenomenon, 
seeing that the effect of pure oxygen is to increase the lumin- 
osity of aflame. The other and more rational theory— and the 
one which is more generally accepted — supposes that the inert 
nitrogen which is thereby introduced reduces the lieat-intensity 
of the flame “below the temperature required to decompose the 
hydrocarbons.” It may be that to some extent both causes are 
at work. Lastly, as to the relative temperatures of a luminous 
and a non-luminous flame. Although the average temper- 
ature of the latter is higher than the former — as indeed it 
must be, seeing that the same quantity of heat is contained in a 
less space, the non-luminous flame nowhere develops so high a 
temperature as is found at certain of the hottest portions of the 
luimnous flame. Mr. R. H. Patterson, in an article on the 
action of the blowpipe considered with reference to the prin- 
ciples of gas illummation tyoumal of Gas Lightings &c., vol. 
xsaev, p. 031), states that in the luminous region of an ordinaiy 
gas he has succeeded in melting a platinum wire : a result 
which he could never attain with a non-luminous flame.” 

July 21 “ Owen Merriman ” 

1^ [We thank our correspondent for pointing out the clerical 


error ‘Mow temperature” for “low pressure” in our article. 
We consider that the sentence, “ The various simple gases which 
constitute ordinar}’ coal do not all burn together in the flame ; 
the temperature required to effect their ignition Iwsing lower for 
some o! them than for others,” is misleading. 1'he onlinary 
re.adcr would understand this to mean that tlic constituent 
having the lowest ignition )K)ini catches fire and burns away 
first, and then the constituent of next lowest ignitum piunt 
catches fire and bums away, and so on ; whereas Htochmann's 
researches show that the combustions are not distinct, but that 
the rate of ciunbiisiion of the hydrogen is greater than the rate 
of combustion of the other inflamm.'iblc gases. 

Wc do not think it “ sufficiently ct>riect ” to Stiy that the in- 
tensity of light is directly pro/Kirthnai to the temperature of the 
coal-gas llame : j>erhaps it would In? nearer the mark [o say that 
the intensity t*f the light v.vrics as the fifth power of the tem- 
perature w'iihin certain limits. The admission of air into the 
llunsen flame ilestniys the luininosity more by di/ittim and 
oxidation than by refrigeration, — Ki>,] 


The “Cotton-Spinner” 

In a note on this rare Hritish Holothurian (published in 
Nature on June 12, )>. 146), 1 drew a distinction between the 
kind of tdiserv.ilions that were jiossiblc to n student in n iiuiseum 
.mil to one who was working at a laboratory sj».*eially adapted 
for biological investigation and situated on the sea shore. 

'I'he experiences of the last few days have sliown me only too 
well that this ilistinetion was not oveidrawn or loo refined. By 
the kindness of Mr. John Snell of 'I'ruro, I have been favoured 
with two consignments of the “Cotton-Spinner;” three speci 
mens which reached me on Monday by ]iarcels post gave very 
sufficient evidence of having died some hours before. This mis- 
hap induced me to propose to Mr. Snell that he should send me 
specimens hy express, and entrust them to the charge of tlu 
guard of the train ; for this suggestion 1 am indebted to ])r. 
(Jiinlhcr. Mr. Snell not only did this lo-day, but he was good 
enough also to warn me by telegram that the specimens would 
reach Faddingtim at 8 p.m. this evening. I was at the station 
to meet them, and 1 liave no doitbl that tlie comparatively fiesh 
condition of the sea water was due to the allcntion of the guard 
of the train. Notwithstanding all this care anil Irouhlt, the 
three “ Cotton-Sninners ” were <lead. 

1 have given this fletailed, and, 1 fear, tedious exposition of 
the whole case, because it seems to me to clench the argument 
th.at the problems of the |)hysiology of marine forms, and espe 
cially 0! those less-known creatures wliich live at adc’pih of-^ 
like the “ Cotton-. Spinner — ten to twenty fathoms, are not 
soluble at some tlistance from the coast, however great Vie the 
trouble or the care ih.al is taken in forwarding them. NVe must 
have a laboratory on tbc sea shore. 

The only fact that 1 have been able to observe is that the 
threads of the “ Ojllon-Spiimer ” do undoubtedly attach ibem- 
selves to objects in tlieir vicinity : one of the specimens obtained 
this evening was attached to sea-weed ; from the cloacal orifice 
a connected strand of threads, about onc-fiflh of an inch in width 
and an inch in length, spread out at its free end into a number of 
more free threads which had attached thenjselves to the sea- 
weed which had been placed in the water ; they extended over 
about two inches in breadth. From what I have learnt of the 
extensile and swelling iiower of these threads, I shouM take it 
that about as much lia«I been cxj)elled as would occupy the 
greater part of the cloacal cavity. A woruleut illustrating the 
cloacal cavity so filled by tubes, and drawn from a spirit speci- 
men preserved in the British Museum, will be ^iven in my 
paper on this animal, which will Vie puVdished in the next 
(OctoV)cr) part of the Pro eedings of the Zoological .Society. 
August 1 F, Jeffery Blix 


Krakfttoa 

1 MOST respectfully beg to point out to you a few errors made 
in the English version of my “Short Report on the Krakatoa 
Eruption,” published in Nature, May 1. 

It says on p. 15:— “In this eruption very curious objects 
were ejected, %,e, very smooth, round balls, resembling marb^s, 
to the size of to 6 centimetres in diameter. Th^ are full 
of acids ; they contain 55 per cent, carbonate of lime, occ. 

The words italicised are wrong. The original says : Zp Crutsen 
sterk met Zuren, which means : *Uhey strongly effervesce wktn 
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mHttentd by pmuerful acids, P. ii, column i, line 34, *‘i86o” 
•hould be ** 1680’’ ; p. 12, column 2, line 28, and also ji, 13, 
.column I, line 5, steatite should be pitchstone (a vitreous variation 
of pyroxene andesite). K. D. M. VERiiiiCK, 

Director of Java Geological Survey 
Buitenzorg, Java, June 19 


THE METEOROLOGY OF BEN NEV/S 

A S regards changes of weather and many other pro- 
blems of meteorology, a k nowledgc of the vertical 
variations which take place in the atmospherical con- 
ditions is of first importance ; and the only way we can 
hope to arrive at this knowledge is by regular observa- 
tions made at stations as near each other as possible in 
horizontal direction, but differing as much as possible in 
height. This point was very clearly seen many years ago 
by the late Mr. Allan Broun, and the idea was practically 
worked out by him in the elaborate series of meteorologi- 
cal and magnetical observatirins simultaneously made on 
the peaks and ridges and in the adjoining valleys of the 
Western Ghats. These observations are the best any- 
where yet made to supply the observational data for the 
discussion of some of the more important problems of 
meteorology ; and the science sustained no ordinary loss 
in the death of Mr. Broun before he had discussed the 
observations which had been collected by his genius, 
energy, and self-denial. 

Next in scientific value to Mr. Broun's observations are 
those made on Ben Nevis since J une 1881. The special ad- 
vantages of Ben Nevis as a meteorological observatory are | 
that it rises to a height of 4406 feet, and is little more 
than four miles distant from the sea at Fort William, and 
that it is situated in the track of the great storms which 
sweep over North-Western Kurope from the Atlantic. 
Hence observations made on the top and at the base of 
^n Nevis possess a value altogether unique in meteor- 
ology ; particularly in discussing the atmospheric move- 
ments wnich accompany cyclones and anticyclones, and in 
investigating tornadoes and other destructive winds which 
originate when the air is abnormally warm and moist 
near the surface, while aloft the temperature and humidity 
diminish with abnormal rapidity. 

For the preliminary inquiry which is necessary in order 
to determine the chief points in the meteorology of Ben 
Nevis, there are now available for a comparison of the 
climate of the top of the mountain with that of the sea- 
level at Fort William, simultaneous observations for 
twenty-two months, viz. : from June to (October of the 
years 1881 and 1882, and from June 1883 to June 1884. 
As regards the temperature, the monthly means for Fort 
William were compared with the normal monthly temper- 
atures of that place as given in the paper on the ** Climate of 
the British Islands ” (J^urn. Scott, Met. Soc., vol. vi, p. 33). 
From the differences thus obtained, the approximate nor- 
mal temperatures at Ben Nevis Observatory were deter- 
mined. The coldest month is February, the mean being 
22«*o, and the warmest, Julv, 41®% August being nearly 
as warm, the mean being 41"*! ; and the annual mean tem- 
perature 30®'9. Comparing the normals with those of 
Fort William, the greatest difference is i8^’o in May, 
from which it steadily diminishes to 14^*9 in December, 
and then rises more rapidly to the maximum in May ; the 
annual difference is i6**3. The greatest difference, or the 
most rapid fell of temperature with height, is in the spring 
and early summer, when the climate of the west is driest, 
the temperature of the Atlantic lowest relatively to that 
of the air, and the t<m of the mountain still covered with 
snow. The least difference is in late autumn and early 
winter, when the climate of the west is wettest, Ben Nevis 
most frequently and densely clouded, and the temperature 
of the Atiantic highest relatitely to that of the air. The 
observations of temperature at the high- and low-level 
stations show a variation with the hour of the day even 


more decidedly marked than that with season. Thus, in 
January the decrease of temperature, deduced from the 
mean maxima and minima respectively were i6®’2 and 
I5®‘2, but in April these were 23®'! and I2®*9, bemg thus 
in January nearly equal, whereas in April the difference 
of the maxima was nearly double that of the minima. 

The annual means give, therefore, a decrease of tem- 
perature with height at the rate of 1° for every 270 feet 
of ascent —the most rapid decrease being i® for every 
245 feet in April, and the least rapid 296 feet in De- 
cember. 

But the individual observations show wide divergences 
from these rates of decrease. As disturbing conditions, 
the more important of these are the instances of ab- 
normally large decrease, seeing that these imply a tem- 
perature near the surface much above the normal with 
respect to the higher strata, by which the equilibrium of 
the atmosphere is destroyed, and rapidly ascending and 
descending currents are generated, thus giving nsc to* 
some of the most destructive storms of wind. Of the 
illustrations the observations give of a rapid decrease, 
reference may be made to those of October 13, the day 
precedmg the great storm which proved so destructive to 
the fishermen on the Berwickshire coast. 

Even more striking, and, as regards their bearing on the 
theory of storms and weather changes, perhaps even more 
important, are those instances of abnormally small differ- 
ences between the temperature at the top and base of the 
mountain, of which a good example wnich occurred on 
September 21, 1882, was given in Nature, vol. xxvii. 

. 176. All such cases have been accompanied ^th a 

igh temperature and an excessive dryness of the air. It 
is these qualities of air which immediately connect the 
phenomena with the great cjjclonic and anticyclonic 
sy.stcms in which or near to which Ben Nevis is for the 
lime situated. The most striking case of all occurred on 
December 31, 1883, o'' which day the maximum tempera- 
ture at Fort William was 3o®*6, and minimum 27®*2, these 
being at Ben Nevis Observatory 32®*o and 22®*8. At 
II a.ni. the temperature at Fort William was 27®'$, but 
on Ben Nevis it was 32®*o, w'ith a wet bulb as low as 
24®'4. Hence at this hour the temperature of the air wras 
4®’5 higher at the Ben Nevis Observatory than at Fort 
William, 4406 feet lower down, and this relatively high 
temperature was accompanied with excessive dryness 
represented by the humidity of 33. From 6 a.m. to noon 
temperature was continuously higher on Ben Nevis than 
at Fort William. At ii a.m. the abnormality in the 
vertical distribution of the temperature amountea to 20®’5. 
It is of importance to note that at this time of relatively 
high temperature and great drought, atmospheric pressure 
was very high at the Observatory, the reading of the 
barometer at 32® being 25*915 inches, being absolutely the 
highest that has occurred from November 28, 1883, to 
June 30, 1884. At Fort William the sea-level pressure 
was 30*^8 inches. 

Another peculiarity of the temperature is the small 
diurnal vanation caused by the sun at all seasons, but 
particularly in winter ; and the large variation due to the 
temperature changes which accompany the passage of 
cyclones and anticyclones over the Observatory. The 
means of the hourly observations show that even in Mav the 
difference between the mean warmest and mean coldest 
hour was only 3®*3. In January the difference was only 
o®*8, and in this month the highest hourly mean occurred 
during the night, and the lowest during the day. On the 
other hand, the difference of the mean daily maxima and 
minima for January was 6®7. In truth, the influence of 
the sun on the temperature of the air is all but eliminated 
during the winter months owing to the thick covering of 
mist, fog, and cloud, in which the mountain is almost 
constantly wrapped. 

Since June 1881 the highest temperature on Ben Nevis 
w'as 59®*3 on August 8, 1882, and the lowest 9®^, on Feb- 
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ruary 2, 1884. During these months the extremes at 
Fort William were 73®*? and 27® o. 

The barometric observ’ations at Fort William and Ben 
Nevis were dealt with in a similar manner, and a table of 
corrections of the Ben Nevis obsen^ations to sea-level 
was constructed directly from the observations of the two 
stations, the table giving the approximate corrections for 
each tenth of an inch of the sea-level pressure, and for 
each degree of mean temperature of the stratum of air 
from the Obscr\’atory to sea-level, which was assumed to 
be the arithmetic mean of the temperatures at the two 
stations. The normals of atmospheric pressure for Ben 
Nevis were then calculated. The lowest normal monthly 
pressure is 25*141 inches for January, and the highest 
25*410 inches for June, and for the year 25*281 inches. 
Comparing the normal pressures at the high- and low- 
level stations, pressure on Ben Nevis is on the mean of 
the year 4*557 inches lower than at the sea-level at Fort 
William, the least monthly difference being 4*484 inches 
in July, and the greatest 4*620 inches in February. 

The morning maximum of pressure was at io^j\.m. in 
January, at noon in February and March, 1.30 p.m. in 
April and May, while in June it was delayed to 3 p.m. 
From Mr. Wragge^s observations in 1882, the same diurnal 
p^se of the pressure occurred about 9 a.m. in the summer 
months at Fort William, being thus six hours earlier than 
on the top of Ben Nevis. From P'ebruary to June the 
morning minimum of pressure w as very large. On the 
other hand, the afternoon minimum was comparatively 
small ; and as the season advanced it became less and less 
pronounced, till in June the diurnal oscillation approached 
closely to one single minimum and maximum. Owing to 
the low readings of the morning minimum and the high 
readings of the afternoon maximum, which have their 
explanation in the diurnal change of the temperature of the 
aiirial stratum below the level of the Observatory, the 
diurnal range of pressure on Ben Nevis exceeds that of 
any other meteorological station in Scotland. 

The rainfall on the top of Ben Nevis is very large. At 
Fort William the mean annual amount is about 83 inches. 
During the three years beginning 1881, while the rainfoll 
at Fort William was 24*59 inches from June to October, it 
was 47*10 inches on Ben Nevis. During the tw'o years 
1882 and 1883, for the same months, the rainfall at Fort 
William was 21*96 inches ; at the lake (1840 feet high), 
28*42 inches ; but on Ben Nevis, 44‘35 inches : hence 
during the summer months the rainfall on Ben Nevis is 
nearly double that of Fort William, and the greater part 
of the increase in the rainfall from Fort William to the 
top of Ben Nevis takes place above the level of the lake. 
No inconsiderable propiortion of the large rainfall collected 
on the top is due to driving mists and drifting wet fogs, 
during which, though often no raindrops are visible, or only 
a few small drops at wide intervals apart, yet everything is 
dripping wet, and the funnel of the rain-gauge is crowded 
witn numerous runnels of clear water, steadily trickling 
down into the receiver of the gauge. 

On plains and extensive plateaux the wind attains a 
diurnal maximum velocity shortly after noon which is 
generally nearly double the minimum velocity, which 
occurs shortly before sunrise. But on Ben Nevis, in 
common with other observatories which arc situated on 
peaks rising to a considerable height above the whole of 
the surrounding region, the reverse of this takes place, 
the maximum velocity occurring during the night, and 
the minimum during the day. The difference between 
the mean minimum and maximum hourly velocities on 
Ben Nevis in each of the seven months ending June last 
was about five miles. A tendency to a secondary maxi- 
mum was showm in May, but in March, April, and June 
no such tendency was apparent A full gale from south- 
east blew almost continuously at the Obsen*atory from 
February 15 to 21, and during these seven days there was 
a mean maximum of 58 miles from 5 to 6 a.m. and a 


mean minimum of 42 miles from 4 to 5 p.m. With an 
hourly difference of 16 miles, the daily variation in the* 
velocity of the wind was maintained during the continu- 
ance of this great storm. 

Another main object in constructing the table of cor- 
rections to sea-level for Ben Nevis Observatorj' was to 
afford a ready comparison between the atmospheric pres- 
sure at sea-level and that on Ben Nevis from the im- 
portant bearings of the observed differences on the 
changes of weather which precede, accompany, and 
follow storms, and on such inquiries as the singular and 
opposite relations which obtain during stornts of wind 
and during the remarkable weather which often occurs 
within, or on the confines of, anticyclones. 

Alexander Buchan 


THE FORESTKV EXHflUTIOH 

S INCE our last notice of the International Forestry 
Exhibition great progress has been made in the 
concentration and arrangement of the various products 
which testify to the importance of the subject. We be- 
lieve that the juries have now met, and such names as. 
Sir Joseph Hooker, Colonel Moncreiff, R.A., Profs. T. R. 
Fraser of Edinburgh, Bayley Balfour of Oxford, Dr. Lyons, 
M.l*., with several Indian .and Scotch Forest Officials, 
and others will inspire confidence in their work. Wc 
to-day give a description of one of the most interesting 
sections, which well repays a visit. 

The Japanese Court occupies the eastern transept, and 
forms one of the largest and most important sections.' 
The whole arrangements have been carried out in the; 
most thorough and business-like manner. Immediately 
on the arrival of their goods, knowing beforehand the 
amount of space required, and working with a rapidity and 
skill which might put to shame some more civilised nations, 
the Japanese Commissioners have shown that they are 
far in advance of many countries in business capacity as 
well as in the science of forestry. In Great Britain the, 
importance of forestry to the welfare of the country and, 
its colonies has hut lately been recognised. In Japan,, 
on the contrary, it has long formed an important feaiurc 
in national education. This is evident from the ingenious 
device.s represented on the walls of the department, 
and which can only have been the outcome of long 
experience. 

With excellent taste the Japanese have placed the tim- 
ber in the most prominent position, and the products in 
the background, giving at once the impression that it is 
purely a forestry exhibit. The central tables are occu- 
pied with longitudinal sections of trees, with the surface 
planed so as to render the grain visible. Above these 
are similar sections, but showing the bark, and above 
these are coloured drawings of the trees yielding thenp 
At the foot of these sections a paper explains in English 
the Japanese name, the botanical name and habitat, and 
the relative rarity or abundance of the tree, its girth and 
height at fifty years old and at maturity, the best mode 
of propagation, the quality and uses of its wood and of 
other parts. Each section, drawing, and description is 
marked with a corresponding number. On the wall of 
the Southern Court are some artistic drawings in mono- 
chrome of the various devices for felling and floating the 
trees along mountain streams, for slipping them over pre- 
cipitous cliffs, and for stopping and collecting the •timber 
at certain localities in its course for storage. The expe- 
dients adopted for floating the timber down narrow gullies, 
and the sledges used for sliding it down over the snow in 
winter, and other details of forest work and a foresters 
life, are depicted in a manner that is easy to rememoet 
from the quaint dress, the life-like attitude, and excwsiye 
energy thrown into the actions represented. These draw- 
ings are mounted in wooden frames, and the bacimp'ound 
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tastefully decorated in a simple manner with fragments of 
veneer of different colours. They arc accompanied by 
models which still better illustrate the means adopted 
in mountainous countries, and must prove exceedingly 
instructive to students of forestry. 

Next in order come the tools used in the various o|>era- 
tions of cutting, transporting, and working the timber and 
peeling the bark. Some of the axes and saws are of 
extremely peculiar shape, but admirably fitted for the 
purposes for which they arc intended. 

According to a pi inted table hung on the end wall, the 
area of the Japanese Empire is 38,563,718 chos (a cho — 
2*450 acres), the area of forest (excluding the islands of 
Okinawa and Hokkaido) being 11,866,626 chos, or rather 
less than onc-third of the country. Of this area 5,259,182 
chos are worked by the Government, and 6,607,443 
by private individuals. About a quarter of the Empire 
has, however, not yet been surveyed ; the above figures, 
therefore, only refer to the surveyed jiortion. Accompany- 
ing this table is a map giving the distribution of trees in 
Japan, and marking out certain zones, each indicated by 
some particular tree forming a prominent feature in the 
landscape. Of these zones Fuus character- 

ises the lowest, Pinus Thunherffii the second ; then fol- 
low in order Fagus syhmtica^ Ahics Vcitchii^ and Pinus 
Cvmbra. The extent of these zones is marked in colours on 
the map, and on excellent coloured drawings representing 
the habit of the five trees, and their foliage, flowers, and 
fruit in life-size arc presented at one glance. The less im- 
))orlant pniduciions of the forests are appropriately illus- 
trated by smaller collections, a simple expcvlient by which 
jin idea of their relative conscc|ucnce is easily ( onveyed. 
Fungi, dried and preserved in pickle, and a dried lichen 
(a species of Cyrophoni)^ and a collection of seeds of 
forest-trees, well preserved, and carefully named, are 
placed near. Several fungi are eullivated on sjiceial trees. 
According to notes adlxed to the tree sections, among the 
trees thus employed arc 6V///‘v .ivV;<7/vA, Catpinus htvijiora^ 
Qucrcus rrispn/a^ i Uspidata^ and i^lnmiulifna. 

Roots, barks, and .s(?eds used in incclirine arc not so 
well represented as usual, h'.ven menthol, now tolerably 
well known in this country as a remedy for neuralgia, is 
not exhibited. A beautiful speeimen of insect wax re- 
sembling spermaceti in {ippearance, but much luirder, 
and identical with that used in C'liina to coal candles to 
prevent their guttering, is exhibited. The insect produc- 
ing it is cultivated on IJgustrum Ihotu ;md Fraxinus 
pvhincrvis. 

An exceedingly ingenious double chop-slick is here ] 
shown, consisting of a piece of white wood, slit two-thirds 
of its length ; on pulling the jiicces apart, a wooden tooth- 
pick is seen inclosed in the centre. As the wood has never 
been entirely split, it is puzzling to know how the tooth- 
pick was inserted. This is done by cutting it with a 
special instrument when the wood is wet and can be ex- 
tended. The leaves of two other plants besides those of 
tobacco are shown, the one made into cigarettes, and the 
other simply dried for smoking {Stnrulia phtiinifolin). 

The coopenage work seems to be carefully done, the 
barrels having polished surfaces, and in some instances 
the bands are made of plaited bamboo. 'I'hc polishing of 
rough surfaces appears to be eflfccted by the rough leaves 
of Aphttniuithc aspera and the stems of a species of 
Equisetum, Japanese tooth-brushes arc exhibited, made 
of the frayed-out ends of a piece of white wood ; and 
combs, <ind even tooth-combs, are made of similar mate- 
rial of a harder character, such as the wood of OUa 
Aquifoiium and Hox^enia dulcis. Dyeing and tanning 
barks are comparatively few in nuinber, and walking 
sticks do not present any great variety, only a few being 
enmved or ornamented. A simple* flower-pot for the 
wall of drawing-rooms consists of two joints of a large 
bamboo, with a piece cut out at the side of each Joint so 
as to permit of a fern or bouquet depending over it. 


In the left-hand court may be seen some bent wood 
furniture that might fairly compete ndth that of Austrian 
manufacture. In one comer may be seen a series of 
young trees four or five years old, imported from France, 
Germany, the United States, and otner countries ; indi- 
cating that acclimatisation of the useful trees of other 
countries has already been commenced in Japan. Wood- 
engraving and printing in one or more colours is illustrated 
by the engravings placed side by side with the blocks. 
The celebrated Japanese lacquer is exhibited in the crude 
state, and also applied to knick-knacks and other articles, 
some specimens of lacquered slabs having so high a 
polish as to appear like glazed ornamental tiles. These 
are accompanied by a coloured drawing of the foliage and 
flowers of the lacquer-tree painted on the wood of the 
same tree and framed, with other portions having the 
bark attached. Several other useful timber-trees are illus- 
trated in the same ingenious manner. The almost trans- 
parent yet strong and tough paper made from the fibre of 
the paper mulberry-tree {Droussoneitia papyrifera) is 
shown, but its manufacture is not illustrated by drawings, 
the exhibits being limited to products. This paperrolled into 
the form of a spill is strong enough tf> be used like string. 
Exceedingly thin jilaned shavings of wood, scarcely thicker 
than the paper above alluded to, occupy a conspicuous 
position. These arc used for packing butter or other 
goods of similar description. A cursory glance at the 
notes appended to the sections of wood reveals many 
interesting facts regarding some Japanese trees and shrubs 
commonly cultivated in this country. Thus an oil is 
obtained from the seeds of the common Camellia (C 
jnponini), and rope is made from the stems of Wistaria 
sinensis. Charcoal, for the manufacture of gunpowder, is 
prepared from the wood of Pnulownia and the 

wood of the deliciously scented Olea fragrans is used for 
wood-engraving and combs. A shrub, also indigenous 
m this country, Viburnum opulus^ furnishes tooth-picks. 
.A very ingemious use of the trunks of trees is the hollowing 
them out into drain-pipes, each about 6 or 8 feet long, 
and tilting into each other at the end. ( n the w<ills of 
this r<iiirt illustrations arc given of the mode of preventing 
the slipping .iway of soil on mountain-sides, and of the trees 
and shrubs ami herbs useful for binding sandy soil or 
embankments, wS:c. Altogether the Japanese section is an 
exceedingly interesting one, and oflers many useful sug- 
gestiiins to the forester^ of Western countries. 


PPACT/CAL TAXIDPSPA/Y 

A midst the m;iny criticisms which arc passed by 
visitors upon the collections in the new Natural 
History Museum of South Kensington, there is always to 
be found a word of praise for the improved appearance 
of the mounted animals in that Museum, and it may fairly 
be saitl that the encomiums which are heard on all sides 
have been justly earned by Dr. Gunther and the staff ot 
the Xmilogical Department ; that is to say, if an honest 
endeavour to present to the public something better than 
c.in be seen in other museums counts for anything. The 
ofticers of the British Museum, in transferring the zoo- 
logical collections from Bloomsbury to South Kensington, 
were heavily handicapped, for it was impossible to com- 
mence the mounting of the collections de and they 

therefore had upon their hands a vast number of interest- 
ing specimens unfit to exhibit to the public, but valuable 
to the naturalist, and worthy of preservation as forming 
a historical part of that great zoological collection which 
is admitted by naturalists to be intrinsically the finest in 
the world. For some time before the removal a careful 
selection of duplicate specimens had been made, and 
these had been distributed to various provincial museums, 
but all those which possessed any scientific value, such 
as types, 5 :c., have been carefully unmounted and 
added the collection of skins, and it was curious 
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to note the progress of the art of taxidermy which | 
these specimens exhibited. It is notorious that for | 
many years the authorities of the Zoological Depannient | 
have been troubled with the presenation of antique ' 
specimens of natural histor\’ which seemed to be falling 
into a state of natural decay, although no actual reason j 
could be assigned for their dissolution, and moths and | 
beetles have never been known to do an>' harm to the 
collections, thanks to the constant care which is exercised 
in that department. But on dismounting some of the 
ancient specimens, such as those presented by Colonel 
Montagu, it was discovered that they had never been 
properly skinned, and with the exception of the extrac- 
tion of the entrails, the bones and flesh of the birds had 
been left entire, and apparently without an attempt to 
further preserve the specimens. The result may be ima- 
gined, and the difficulty of preserving these interesting 
relics will be fully appreciated by the naturalist of to-day. 
It has often been a source of wonder to zoologists as to 
what has become of many of the types of species recorded 
by Latham and the older writers on ornithology as 
existing in the British Museum, which certainly are no | 
longer in the national collection. The records of the j 
Museum show that they never descended to modern i 
times, and there can be little doubt that the dcfccti\c j 
preparation of a hundred years ago was inailcquate foi ' 
their preservation, and that they were allowed to fall into 
decay by the earlier custodians of the national Museum, 
in whom the sacred value of a type was not so inherent as 
It is in the age in which wc live. 

We may hope that the improved preparation of the 
specimens in the Natural History Museum marks the 
commencement of a new era in the art of taxidermy, for 
the skilful mounting of animals is a real art, and ought to 
be recognised as such. An artist who portrays animal 
life successfully reaps the full appreciation of his country- 
men, and is well paid for his work, but hitherto the 
taxidermist has never been properly appreciated, and 
until adequate remuneration is provided for the artists 
who reproduce natural specimens, we can never lu»pe for 
the success of taxidermy as an art which ought to r.ink 
as high as that of the animal painter. The undoubted 
success which has attended the production of the groups 
of British birds which now adorn the corridors in the 
Natural Histor>' Museum is a great encouragement to 
those who have at heart the welfare of the art of taxidermy, 
and it cannot be denied that the mounting of these groups 
does credit to all concerned. Wc arc aware that I’rof. 1 
Flower (himself no mean taxidermist) takes a great I 
interest in the improvement in the mounting of animals in | 
the Museum of which he is so able a Director, and the | 
exertions of Dr. Gunther in this direction have been 
manifest since his appointment as Keeper of the Zoological 
Department in the British Museum, while the frequent 
occurrence of Lord Walsingham’s name as a donor of 
many of these beautiful groups of “British birds in their | 
haunts,” shows the practical utility of having as a trustee I 
a naturalist who labours to supply the wants of the insti- ! 
tution of which he is one of the guardians. In the Bird I 
Galler>' itself, as w^ell as in that of Mammalia and Osteo- 
logy, the same wish to improve the natural appearance of 
the specimens exhibited is seen at every turn, and it is to 
be hoped that the lesson thus taught by the British 
.Museum will be imprinted on the mind of every pro- 
^nncial curator, w^ho will feel henceforth that the value of 
the collection under his charge will consist not so much 
in the array of mounted specimens which he can muster 
on his shelves, as in the excellent preparation of the few' 
leading types which are really all that are necessary for 
the instruction of the public. 

The above tho^hts have been inspired by a perusal of 
a little work whidi has fallen into our hands, viz. the 
second edition of Mr. Montagu Brown’s Essay on Taxi- 
denny. Mr. Brown is the Curator of the Leicester 


Museum, and he is a man of whom any provincial 
museum may w'cll be proud. In a lecture delivered many 
years ago at Leicester Mr. Bowdlcr Sharpe gave some 
hints on what he conceived it to be the object of a 
County museum. It seemed to him that in the tirst 
place it wa.s expected of ever)* County museum to 
make as perfect a collection as possible of the natural 
productions of that County — that this should be the aim 
and object of every curator, and that all these exhibits 
should be arranged in the most popular and attrac- 
tive form. It was impossible, he pointed out, for a 
local museum to attempt to show a perfect collectioit 
of all the classes of animals. This ought to be left 
to the British Museum ; but he insisted that it w^as 
within the province of every such museum to ex- 
hibit a typical series of animals which would be use- 
ful for comparison w ith local species, and would educate 
; the minds of an intelligent public towards an appreciation 
I of the varied forms of animal life upon the globe, as com- 
pared with the zi>ology and botany of the county in which 
they lived. Shi>rtly after the Committee of the Leicester 
Museum carried out this idea to a limited extent under the 
ciiratorship c^f Mr. Harrison, a most intelligent custodian, 
who is, we belicxe, now located at Birmingltam ; but the 
plan was fully developed by his successor, Mr. Brow'n, 
who has cmploycai his talents as a taxidermist in a popu- 
lar direction, and the result is that the collection of birds 
at Leicester is mounted in cases with the natural sur- 
roundings explaining their habits at a glance, and in a 
manner with which no guide-book attempting to illustiatt* 
a collection on a conventional plan can nope to vie, Ii 
may be a question for naluraiists whether this w ill not be the 
museum <^f the future, but as evidence of the value of 
practical taxidermy this may be considered already uft /ait 
(ucompii : and in making these remarks it would lie unfair 
not to mention the names of some of those' who in 
England have contributed to the improvement of this 
art. Of these the honoured name of John Hancock 
Stands first, for the influence of Waterton, w*ho strove 
to import into this country an improved system of 
mounting animals, seems to have been but small among 
the generation which followed him. Mr. Hancock’s 
groups in the Cbc'al J’!\hibition of 1851 left an indelible 
I impress upon British taxidermy, and liis rendering of a 
bitd of pie> is only equalled for life-like delineation by 
one of Wolf’s pictures. Mr. A. 1 ). Bartlett, the wdl- 
known .Superintendent of the Zoological (iardens, is cer- 
tainly one of the best taxidermists which this country has 
produced, while the art of mounting Mammalia has been 
studied with success by M r. Rowland Ward and Mr. ICdwnrcI 
(ierrard most of the best examples of the latter cla.ss in the 
British Museum having been mounted by the last-named 
artist. Many provincial men, such as Mr, Swaysland of 
I Brighton, Mr. Shaw of Shrcw'sbury,and Mr. Quartermain 
of .Stratford-on-Avon, have proved their ability as taxi- 
dermists, and London itself possesses adepts in the art 
who arc equal to the great taxidermist Tcrmayer of Hol- 
land, whose masterpieces may be seen in the Museums 
of Amsterdam and I-eyden ; but we doubt whether any- 
body has exercised more influence on the improvement 
in the mounting of animals than Mr. E. T. Booth of 
Brighton, whose collection of British birds exhibited in 
the Dyke Road Museum is one of the sights of England. 
To him belongs the credit of being the first to attempt a 
collection of British birds with their natural surroundings, 
and it is upon the lines introduced by Mr. Booth that the 
beautiful groups of our native species in their natural 
habitats has been attempted at the British Museum ; and 
if the genius of Mr. Pickhardt who has mounted the 
birds, and of Mr. M intom, to whose skill the beautiful 
modelling of the flowers and trees is due, does not satisfy 
the aspirations of British naturalist^ we shall feel that 
the improvements in the taxidermy of recent years have 
no real existence. 
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NOTES ON THE CANADIAN NOE TH WEST 

npHE excursion to the Rocky Mountains, along the 
* Canadian Pacific Railroad, will probably prove a 
most attractive feature in connection with the British 
Association meeting this season. Living on the cars for 
several successive days and nights is a novel experience 
for most people, and one, it might be supposed, that 
would prove monotonous ; but the alternation of forest, 
lake, prairie, and mountain scenery, each with its asso- 
datea peculiarities, will probably prevent the trip becom- 
ing at all tedfouB. Some memtos of the Association 
may prefer taking the route through the United States to 
Winnipeg, but from thence all will proceed through the 
rich wheat lands of Manitoba, then over the rolling 

E aides west of Brandon, with their numerous alkali 
kes and relatively unproductive soil beyond Moosejaw ; 
through the cattle-ranching distdet at the eastern base of 
the Rocky Mountains, and up the winding Bow Valley to 
the summit-level in the Kicking Horse Pass. Here at 
Stephen, on the confines of British Columbia, the railway 
terminates for the present. 

On crossing the prairies for the first time, many inter- 
esting peculiarities will arrest the attention ; perhaps none 
so .strongly as the general flatness and absence of timber, 
which as a rule only occurs skirting the rivers, or as a low 
scrub in certain wet or marshy lands, or in scattered in- 
dividuals along the dry sand and gravel ridges. These 
are probably the patches of country that escape the prairie 
fires, owing to the vegetation being either loo damp or too 
scanty to support a conflagration. Vegetation as a rule 
is luxuriant, especially on the rich lands, where the grasses 
grow to a great height, 'riie soil is mostly a rich black 
loam of variable thickness, accumulating by the annual 
decay of the grasses or by the ash from (he fires. The 
loam is thickest on those flat laiul^ with clay subsoil that 
lie south of the Manitoba lakes .* in the arid districts of 
the western sections it becomes \'ery light. 

The subsoil is for the most part stratified sand and sub- 
angular gravel, which often contain large boulders of 
gneiss and quartz ; it appears to be in a great measure of 
glacial origin ; but in many places, as in the vicinity of 
Winnipeg, the subsoil is a slitf brown clay which is pro- 
bably the filling of an ancient lake : it is seen in the 
hanks of the Red River and Assinil)oinc. In the high 
banks of the Saskatchewan at Medicine Hat the clay has 
more the appearance of a stiff boulder-clay. 

A few miles up the River Saskatchewan from Medicine 
Hat there is an important outcropping of coal ; another 
seam is exposed on the Bow River near Crowfiiot Creek ; 
but the most importanl is that on the Belly River, where 
there arc active collieries, the fuel being conveyed down 
the river to Medicine Hat, whence it is distributed along 
the line of railway. These fuels arc ligniiic in character, 
and arc considered to be either of later Cretaceous or 
earlv Tertiary age. They come to the surface in many 
localities, and evidently underlie a large portion of the 
western plains. Adjacent to the eastern face of the 
Rocky Mountains the strata in which the coals reappear 
are more indurated and highly inclined, and some of the 
beds contain silicified wood. 

In the section of country between Moosejaw and Medi- 
cine Hat alkali lakes are numerous; the smaller ones 
evaporate during the dry season, leaving a flat surface 
cove^ by a thick, white, glistening deposit : from this 
district fine specimens of selenite are obtainable. Pro- 
bably some of the ]aT:gest of these bitter lakes are those 
called the Old Wives Lakes, which lie in a large, sterile 
depression, on Le Grand Coteau du Missouri, evidently 
representing the site ot a former large inland sea. The 
firesh- water lakes and marshes, locally numerous along 
the track, generally teem with wild fowl, In many of 
them also the tall elevation of reeds, formed by the musk- 
rat, may be seen. 


Of other animal life on the plains there is a great ab^ 
sence. However, the so-called ^bladsbird^ or purple 
crakle {Quiscalus) is locally very abundant ; dorinyg die 
early season they keep in pairs, but, on the ripening of 
the com, immense fiocks of them congregate about It ; 
prairie chicken are also numerous, but of other birds 
there are very few. Snakes abound in some places ; they 
are constantly to be seen basking in the sun along the 
railway track. Of mammals the most frequent is the little 
Gopher or “ prairie dog.’' Almost the only other visible 
quadrupeds are foxes and a few antelope. 

Of the former great numbers of the now practically ex- 
terminated buflalo there is abundance of evidence, ^^eir 
wallowing holes and runs are seen in all <Brectiqns ; 
the latter, narrow furrow-like tracks, stretch in straight 
lines across the plains, being most numerous in the 
vicinity of water. Bleached bones and skeletons, which 
lie scattered about in great profusion, testify to the whole- 
sale destruction effected, chiefly by the Indians and half- 
breeds. On the introduction of modern repeating rifles 
whole bands of buffaloes were ruthlessly slaughtered, 
solely for their tongues and skins, and often nothing save 
the tongues were taken from the carcasses. 

This indiscriminate destruction has reduced the Indian 
of the plains to a state of the most abject poverty and 
destitution, for formerly most of his wants were supplied 
by the buffalo ; now he is wholly dependent on the 
Canadian Government, which allows a grant to each 
individual for his support, amounting in all to about 
200,000/. per annum. Alcohol is not permitted amongst 
them, and there is a very heavy penalty for bringing in- 
toxicating liquors into the North-West Territories. Of 
the various tribes, Sioux, Crees, and Assiniboines are met 
on the eastern portions of the plains ; the Blackfoot re- 
serve is situated near the Blackfoot crossing on the Bow 
River, where an Indian supply farm has been established. 
The Sarsee reserve is near Calgary ; and at Morley the 
Stony s have their reserve ; the latter, however, migrate into 
the mountains early in the season, and spend the summer 
in hunting ; and although game is now very' scarce, they 
are better off in this respect than their brethren of the 
plains. From these they differ greatly in physique, being 
shorter and more thick- set. They are more tractable 
than many of the other tribes, and a mission has been for 
some time established among them at Morley. 

The country of the plains docs not appear to be wholly 
adapted for agricultural purposes ; Manitoba and a great 
part of Assiniboia arc very rich, producing magnificent 
crops of corn ; but tlie most fertile belt appears to stretch 
away from Brandon towards Edmonton, the line of the 
railway traversing a less fertile district to the south. West 
of Moosejaw the agricultural prospects are indifferent, 
and in many cases v ery poor. About Calgar)’ the season 
is short, but a good deal of cattle-ranching has been done, 
and the district is considered well suited for it, although 
two years ago about 75 per cent, of the imported cattle 
died ; this mortality seems to have been the effect of 
bringing cattle from lower latitudes late in the season, as, 
on arriving, they were in such a poor condition that they 
were unable to bear the winter, which that year set in 
unusually early, and was particularly severe. 

Further north, towards Edmonton, the climate is not 
considered to be so harsh as about Calgary ; this is 
probably owing to the lower altitude of the mountains 
pennitting the warm Pacific winds to be more beneficial. 

Beyond Calgarj* the railway follows the valley of the 
Bow River through the district of the Foot Hills for a dis- 
tance of about fifty miles, when it enters the Rocky Moun- 
tain by the Bow Pass at Padmore, or the Gap. Between 
Calgar)' and the mountains the character of the country 
is ver)* different from the prairie districts : the suifisce is 
hilly, with patches of pine forest. The strata are more 
indurated and folded, being often highly inclined. 
Seve^|pia*el1-marked river-terraces can be traced along 
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this vall^, the uppermost extending far up the Bow 
Pass, la many districts on the plains the dies are so 
abundant as to interfere with surveying operations, 
alighting on the object-glasses in such numbers as to 
obscure the view. In all the houses the black dies 
literally cover everything. Earthworms do not occur in 
the north-west To the botanist the plains are most 
attractive, there being an almost endless variety of 
grasses and pretty little flowers; many of our ordinary 
garden annuals growing wild over the plains. 

To one who crosses the plains by the usual railroad 
route, the Rocky Mountains are first seen from near 
Crowfoot Creek, at the distance of about 150 miles. 
They appear as a serrated ridge on the south-western 
horizon, and numerous patches of snow can vcr>' soon be 
distinguished on them. The entrance to the Bow Pass, 
by which the mountains are entered, cannot be detected 
till one is close to the range. It is a comparatively broad 
winding valley, the direction of the bends being either south- 
west, across the strike of the strata, or north-west along 
that strike. The mountains rise precipitously on each side, 
but the valley itself presents a flat bottom, through which 
the river winds. This wide level plain, as a rule, is well 
timbered, the woods extending to a considerable altitude 
on the mountain sides ; bpt forest fires have reduced the 
amount of available timber considerably. The trees are 
mostly either spruce or red fir, and, over the burnt areas, 
cotton-wood. Along the vallev frequent large open un- 
timbered spaces, locally called “ parks,” bear good pas- 
turage. The removal of the timber from their surface 
was evidently effected by recurrent fires. 

The strata which compose the mountains are regularly 
disposed, striking north-west and south-east, and having 
a regular dip to the south-west, which at the outskirts of 
the range is moderate, but gradually increases till the 
beds are almost vertical about Castle Mountain. West- 
wards, in the main divide, they lie more flat. The chief 
rocks are crj'stalline magnesian limestones, with cal- 
careous slate, and locally, peculiar siliceous rocks contain- 
ing opal ; amongst the upper beds of the series there arc 
quartzites, grits, and conglomerates. 

Near Cascade Mountain an outlier of coal of the same 
age as the beds on the plains, but much more indurated, 
rests unconformably on the older rocks, showing that in 
all probability these Secondary or Tertiary rocks formerly 
covered most of this Pakeozoic area. The older rocks 
which compose this part of the range are probably of 
Devonian or Carboniferous age ; along the edge of the 
plains they are cut off by a large fault having a down- 
throw to the east, which ))rings the Cretaceous or Tertiary 
rocks into juxtaposition wjih them, while to the west they 
pass under newer strata. River terraces occur along the 
valley, and near Cascade Park there is a large accumula- 
tion of drift, apparently of glacial origin. 

Many geologists will probably be disappointed in the 
Rocky Mountains of the Bow Pass section, for they hardly 
equal the familiar descriptions of the ranges further south. 
To the mineralogist, too, they promise but a poor field ; 
the small amount of plication in the strata, and the 
absence of crystalline rocks, being unfavourable for the 
development of good mineral specimens. As to the 
industrial minerals, the resources of the valley have not 
yet been determined, but it appears that at lc.ist one j 
metalliferous belt passes through the highly inclined ' 
rocks in the vicinity of Silver City : it bears copper pyrites 
and g:lance in veins running transversely to the general 
direction of the belt. Whether these veins are sufficiently 
rich, or whether there are large bunches of ore in the 
bdt, has not yet been proved. Argentiferous galena is 
also knowm to occur in the grits and quartzites. 

The climate of these mountains is very enjoyable in j 
summer-time. During the day it is sometimes rather hot | 
in the valleys, and the flies prove very* troublesome, while : 
at night there are often severe frosts. On the hills the 


temperature is much more equable, there bei^ usuaHy a 
cool breeze during the day, and at night the air feds warm 
and bahny. The timber linehere is about 6000 feet above 
sea-lev^ and although it is only the highest peaks that 
rise above the line of perpetual snow, yet there are larm 
accumulations of snow on the northern slopes and m 
many of the valleys, extending some cUstance bdow the 
timber line. On warm days snow-slides may be con- 
stantly heard descending unth a loud roar. Gladal lakes 
occur in several of the valleys and cooms. 

Fish abound, but they are difficult to catch except in 
the small rivers and lakes, where, however, they are 
small. 

To the botanist the mountains would probably prove 
even more attractive than the plains, as there is such 
variety in the flora according to the altitude. Above the 
present timber limit vegetation rapidly diminishes, only 
scattered individuals occurring at a distance above it, 
one of the most remarkable of these being the forget-me- 
not, bright blue patches of it not uncommonly occur right 
up alongside the snow banks. 

GERRARD A. KtNAHAN 


NATIVE AAfERICAN LITERATURE AND 
ETHNOLOGY^ 

O U R apology for grouping together so many valuable 
works on native American literature must be the 
extraordinary rapidity with which such productions are 
accumulating. Unless dealt with in this somewhat sum- 
mary way, they run the risk of not being noticed at all. 
The great activity recently displayed in this department 
is largely due to the personal efil'orts of Dr. Brinton, whose 
spirited attempt to fonn a “ Library of Aboriginal- Ameri- 
can Literature ” has already made some progress towards 
realisation. The first book on our list is practically a 
reply to those who may be sceptical as to the existence of 
sufficient materials to warrant such an enterprise. Based 
on a paper laid before the Congress of Americanists at 
Copenhagen last year, it takes a summary but compre- 
hensive survey of all the still extant monuments of native 
literature in the various branches of history, legend, ritual, 
oratory, poetry, and the drama. In some of these 
branches the quantity of available matter is considerable. 
Hundreds of native tales and legends have been com- 
mitted to writing by the Christian Eskimo of Greenland, 
and Dr. Heinrich Rink’s manuscript collection of their 
historical traditions fills over two thousand pages. But 
the qucantily of folk-lore and tribal myths floating about 
in the oral state amongst the Dakotahs, Athabascans, 
Algonquins, and other North American nations is alone 
sufilicient to supply abundant materials for Dr. Brinton's 
undertaking. These, however, cannot be properly utilised 
until the natives have been educated and taught to write 
their own language, as, for instance, some of the Eskimo, 
Cherokees, and Iroquois have already learnt to do. 

A brilliant result of such education is the “ Iroquois 
Book of Rites,” second on our list, which is now printed 
for the first time from native manuscripts recently brought 
to light by the editor, Mr. Horatio Hale. In the intro- 
duction a curious account is given of these manuscripts, 
of which there are three extant, two in the Canienga dia- 
lect procured at the Iroquois Reserve near Brantford, and 
one m the Onondaga dialect found at the Reservation 
near Syracuse, New York. The former are duplicate 
copies of the “ Book of Rites” proper, and one of them 
appears to be traceable to an original, composed during 
the latter part of the last century, probably by the 

' " AlMriginal American Authors. " Ily Daniel Ci Brinton, M.D. (Phlliu 
delphia, 18B3.) 

**'l^e InKjuois Hook of Rites." Edited by Horatio Hale, M.A. (Phibi- 
delphia, 1883.) 

“llte CWiei^nence : A Comedy Hallet in the Naht^l -.Spanish Dialect pf 
Nicaragua." Edited by 1 ). O. Brinton. (Philadelphia, 1883.) 

** Sixteenth and Seventeenth Annual Reports of the Peabody M' of 
American Archasology and Ethnology." (Cambridge, 1884.) 
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Canienga ChieL David of Schoharie. The other, written 
Vy one" John Green,” of the Mohawk Institute at Brant- 
ford, and dated November 1874, based on an unknown 
text differing in some respects from that attributed to 
Chief David. The Onondaga is not a copy of the 
Canienga work, but its complement, comprising the 
mseeches addressed by the younger to the elder nations 
^en a chief of the latter is mourned, and hence named 
the "Book of the Younger Nations.” All the original 
texts may possibly have been composed about the middle 
of the eighteenth century, by which time several of the 
natives had been sufficiently instructed by the English 
missionaries to read and write their mother tongue 
fluently. 

Such is brieflj; the history^of the “ Book of Rites” in its 
written form, which consists mainly of the speeches, songs, 
formulas, and ceremonies performed at the meetings of 
the Great Council, or " Council of Condolence,” of the 
Iroquois Confederacy, when it met for the combined pur- 
pose of mourning the death of a chief and celebrating 
the induction of his successor. The proceedings to be 
observed on this important occasion had evidently been 
handed down orally from the time of the formation of the 
famous League, or " Great l*cace,”an event usually referred 
to the middle of the fifteenth century. Much of the contents 
of the "liook of Kites” may therefore fairly claim to date 
from that period. But although the strictly ceremonial por- 
tions may have been written dowm in the very words in 
which they had been orally preserved for some three 
hundred years, the text as it now stands has obviously 
been coloured by the spirit of the eighteenth century, and 
is, so far, not a faithful reflection of the social ideas and 
inner life of the Iroquois nation in pre-ICuropcan and 
pagan times.” .Such passages as “The Great I.eaguc 
which you established has grown old”; " Hail, my grand- 
sires ! You have said that sad w'ill be the fate of those 
who come in the latter times ” ; ) C arc in your graves 

who established it [the League]. Vc have taken it with 

J ^ou and have placed it under you, and (here is iKUhing 
eft but a desert,” were w ritten by men who felt that the 
Confederacy was already a thing of the past. The whole 
tone.of the w'ork is in fact pervaded by i\ spirit of sadness 
and despondent*)', and its very scope seems to have been 
the preservation of the empty forms and ceremonials of an 
institution whose days were already numbered. This 
point should be borne in mind in reading the comments 
of the editor on the present text, and especially the argu- 
ments drawn from it in favour of the superiority of the 
Iroauois race over " the Aryans of Kuropc" in humanity, 
public spirit, and ])olitical sagacity. The curious theory 
IS even advanced that the fine qualities of the European 
Aryan, as compared with his barbarous Asiatic kindred, 
"may have been derived from admixture with an earlier 
population of Europe, identical in race and character w ith 
the aborigines of America” (Introduction, p. 9S). And 
in an unfortunate appendix, where this idea is w orked out 
at some length, it is suggested that the time is approach- 
ing when the “ ser^ule Aryans will cease to attract the 
undue admiration which they have received for qualities 
not their own ; and we shall look with a new interest on 
the remnant of the Indian race, as possibly representing 
this noble type of man, whose inextinguishable love of 
freedom has evoked the idea of pidiiical rights and has 
created those institutions of regulated self-government by 
which genuine civilisation and progress are assured to 
the world ” (p. 190). 

Mr. Hale is more instructive in the section of his 
erudite introduction devoted to the genius and inner struc- 
ture of the Iroquois langu^e. Here he shows, against the 
general conclusions of philologists, that Iroquois really 
abounds in true abstract terms. Such are otaritimsfra = 
heat, aiariatitsera ■■ courage, k€maiisera — pride, kanak- 
wensira anger, regularly derived by the affix sera from 
verbid forms. He &o makes it clear that true gram- 


matical gender exists, forming, as in the Semitic system 
and in some neo-Sanskritic idioms, a distinctive feature 
of verbal conjugation. But its use is entirely restricted to 
the third person singular, dual and plural, as in watkah- 
ios — she sees, kiatkakios ■■ they two see (fem.), 
kahtos «= they see (fem.). This point is of great import- 
ance as affecting the various psycbologicsd systems of 
linguistic classification that have been proposed by certain 
German theorists. It may be incidentally remarked that 
in Africa also the distinction between gender (Hamitic) 
and non-gender (Negro) languages no longer holds good ; 
for it now appears that gender is also characteristic of the 
Masai, and of many Nilotic negro tongues. 

Dealing w'ith the tendency of Iroquois and so many 
other American languages to fuse the terms of the sen- 
tence into a single compound wwd, Mr. Hale observes : 
" The notion that the existence of these comprehensive 
words in an Indian language is an evidence of deficiency 
in analytic power, is a fallacy long ago exposed by . . . 
Duponceau. As he has w’ell explained, analysis must 
precede synthesis. In fact, the pow-er of what may be 
termed analytic synthesis— the mental power which first 
resolves words or things into their elements and then puts 
them together in new forms — is a creative or co-ordina- 
tive force indicative of a higher natural capacity than the 
act of mere analysis. The genius which framed the word 
* teskenonhweronne/ [‘ I come hither again to greet and 
thank Q is the same that, working w'ith other elements, 
produced the steam-engine and the telephone ” (p. 150). 
Here again it is to be feared that bias has got the better 
of reason. Certainly the world w'ould have had to wait 
very long indeed for the steam-engine and the telephone 
had their im ention depended on the natural evolution of 
the people who “framed the word ” in question. Prof. 
.Sayce (“ .Science of Language ”) has also made it toler- 
ably evident that analysis does not precede synthesis, and 
that the unit or starting-point of speech is rather the 
sentence than the word. Hence the American polysyn- 
thetic: is an infantile compared with the English analytical 
process in the example appealed to. But, apart from 
these eccentric views, it is a great pleasure to be able to 
say that Mr. Hale has gi\en us an admirable edition of 
the “ Bc^ok of Kites a priceless treasure opportunely 
rescued by him from the imminent danger of destruction. 

An equal share of praise is due to Dr. Brinton as editor 
of the “ Guegucnce," w hich forms the third volume of his 
Library Scries. This curious document presents con- 
siderable interest, both from the ethnological, philological, 
and literary points of view*. An original native drama in 
the strict sense it can hardly be called, lint although 
dating no further back than the last century, and com- 
posed in a strange medley of bad Spanish and Nahuatl 
(Aztec), it may be regarded as almost the last surx'iving 
1 specimen of the aboriginal semi-dramatic compositions 
I which appear to have been in common use amongst the 
Central American peoples long before and after the Con- 
quest. .Such compositions, prepared for oral recitation 
at the public feast-, and ceremonies, were so far dramatical 
that they took the form of dialogue, and turned on some 
simple incident with a happy dcfwuemeni. In the present 
instance the Guegiience, that is, the elder or village head- 
man (from the Aztec huehuettizi^' » “ dear old man ”), is 
brought with his two sons before the provincial governor, 
charged with entering the province without a permit. 
This leads to a good deal of repartee, some broad jokes, 
and intentional misunderstandings on the part of the 
hero, who in the end comes offi best and manages to 
bring about a marriage between one of his sons and the 
governors daughter. The language of the piece is t^cry 
peculiar, and w ill doubtless be appealed to oy the advo- 
cates of mixed fonns of speech in favour of Uieir views. 
Yet a careful study of the text shows that here the 
Spanish and Aztec elements are not harmoniously lused, 
as are, for instance, the Saxon and Latin elenients in 
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English. Thus we have sometimes two or three tolerably 
correct consecutive Spanish sentences with due observ- 
ance of its mmmatical forms, as, for instance, Pues, 
tome ! Uno, dos, tres, quatro. Ha ! mi plata, muchachos ! 
Cuatro cientos y tantos pesos le he dado d mi amigo 
Cap*^ AlguaciL But beyond abrupt exclamations such as 
" Sfascamayagna^ GUegiUnce ” ■» “ at your ser\»ice, Giie- 
giicnce,” complete gr^matical Aztec sentences never 
occur, and the composition may on the whole be regarded 
as essentially Spanish copiously interlarded with native 
words and phrases. Hence it is rather a medley than a 
true lingua franca^ or a jargon, such as “ Pigeon- English/* 
and the Chinook of the Columbia river, which involve a 
total destruction of the relational forms of all the consti- 
tuent elements, thus preparing the way for a fresh gram- 
matical departure. Thus only is it conceivable that true 
mixed lan^ages can be developed, and the conditions 
favourable for such combinations are necessarily so excep- 
tional that they must in any case always remain the rarest 
of linguistic phenomena. 

Little space is left to speak of the last “ Reports of the 
Peabody Museum,” which are more than usually rich in 
original ethnological materials. Conspicuous amongst 
these are the graphic descriptions at first hand of the 
“ White Buffalo j estival of the Unepapas,” the ** Elk 
Mystery cr Festival of the Ogallala Sioux.” the “ Religious 
Ceremony of the Four Winds as i)l)servcd by the Santee 
Sioux,” the Shadow or (ihost Lodge : a Ceremony of the 
Ogallala Sioux,” and the ** Wa Wan or Pipe Dance of 
the Omahas,” all by Miss Alice C. Fletcher, who has 
recently been spending some profitable time in the midst 
of these North American tribes. Hy taking up her resi- 
dence amongst them, sharing in their domestic joys and 
sorrows, making herself one of them, this enterprising 
and benevolent lady has enjoyed rare opportunities of 
penetrating into the inner life of the aborigines. Hence 
the great value of her remarks, especially on their re- 
ligious views, a correct appreciation of which can only be 
had in this way. On the vexed subject of nature-worship 
and animism some current misconceptions are combated 
and fresh light thrown on the attitude of the native mind 
towards the outward and invisible world. “Careful in- 
quiry and observation,” she writes, “ fail to show that the 
Indian actually worships the objects which arc set up or 
mentioned by him in his ceremonies. The earth, the 
four winds, the sun, moon, and stars, the stones, the water, 
the various animals, .are ail exponents of a mysterious 
life and power encompassing the Indian, and filling him 
with vague apprehension and desire to propiti-ate and 
induce to friendly relations. This is attempted not so 
much through the ideas of sacrifice as through more or 
less ceremonial appeals. More faith is put in ritual and 
a careful observance of forms than in any act of self- 
denial in its moral sense as we understand it. . . . To 
the Indian mind the life of the universe has not been 
analysed, classified, and a great synthesis formed of 
the parts. To him the varied forms are all equally im- 
portant and noble. A devout old Indian said : “ The tree 
!S like a human being, for it has life and grows ; so we 
pray to it and put our offerings on it that the god may 
help us.” Here we have placed in a vivid light the very 
essence of Anthropomorphism — ultimate base and starting- I 
point of all primitive religions. ! 

In the Curator’s Report reference is made to the im- i 
prints of human feet discovered by Dr. Flint on Dccem- j 
ber 24, 1883, in the volcanic rock some fourteen feet 
below the surface soil in Nicaragua. The tracks are in 
several series running nearly parallel with the banks of 
Lake Managua, within 300 feet of the present margin. 
Above the prints is a bed of clay and volcanic material 
containing fossil leaves, and over this four distinct beds 
of more re^nt volcanic matter. Blocks of rock contain- 
ing the prints have been cut away and forwarded to the 
Museum. “That they w'cre made by the feet of men 


while the material of which the rock is formed was in a 
plastic condition there is not the least doubt The im- 
prints are from nine to ten inches long and about four 
wide across the ball of the foot . . . with heel-ball and 
toes perfectly distinct. Dr. Flint states that the stride 
was only from eleven to eighteen inches, which indicates 
slow' w'alking over the plastic substance.” It is hoped 
that a clue to the geological age of the deposit mav be 
obtained from the fossil leaves, a report on which is 
expected from Prof. Lesquereux. A. H. Keanb 


NOTES 

The Internationail Conference on Education was opened at 
the Health Exhibition on Monday by the adilress of tuord 
Carlingford, and has been continued during the week, llicrc is 
a very large attendance both of English and foreign educalionUts, 
w'hile tlic papers and discussions have l>cen of much interest and 
importance. We ht>i)e to sj>cak in detail of the Conference in 
our next number. 

Tine Slimmer meeting of the Institution of Mechanical Engi- 
neers began at CardilVou 'I'liesday with the adilress of the pre- 
siilent. I. Lowthian Hell, F.K.S, The pajiers to he read are all 
of a technical nature. The meeting will be continued during 
the week, aiul many excursions have been organised, and visits 
to engineering and other works. 

Ttii; Fiench Association for the .\dvancemcnt of Science will 
hold iu next meeting at Ulois from September 4 to ll next, 
'I'he lecturers and subjects of lectures have not yet been decided 
upon. 

1 >R. SriiWKtNKUK I'll will return to .Africa in a few wrecks, on 
a commission from the lierlin Academy of Sciences; but the 
field (►f his exploratory laljours has not yet been finally selected. 

I'JIK Government having decided to apjioint a Royal Com- 
mission lor the Exhibition of India anil the C'olonies, which if 
to be belli in London in 1S86, the Prince of Wales has issued a 
eerl.iin miml>er of invitations to lltose [)ers<ms whom it is desired 
shouM se>\e on this (‘ommission. 

Tin. death is announced of Mr. Charles Manby, F.R.S., 
M. Ins'. C. 1 C, for forty-five years identified with the Institution of 
(dvil Engineeis, for seventeen as the paid secretary, and for 
iweiuy-eiglit years as the honorary secretary. He was born on 
Febiiuuy 4, 1804, and was the eldest son of Aaron Manby, the 
founder of the Horseley Iron Works in StafTorilshire, and later 
of the I’aris Gas Works, and of ironworks at Charenton, near 
Paris, and who re-organised the now famous ironworks at 
Creuzut. I'or his father he was also engaged on the design and 
construction of the first jiair of marine engines with oscillating 
cylinders, upon the building of the Aaron Manby ^ the first iron 
steamship tliat ever ma<lc a sea voyage, and upon the several 
works in France before enumerated. In 1839 be was appointed 
secretary of the Inslilulion of Civil Engineers, u,id soon after- 
wards threw himself, heart and soul, into a movement which 
revolutionised the Society. As evidence of the appreciation in 
which he was held it may be mentioned that when, in 1856, he 
rclin<iuished the [Kisition — which has since been filled by hit 
pupil, James Forrest — he was presented with a service of plate 
and a sum of two thousand guineas “as a token of personal 
esteem, and in recognition of the valuable services he had 
rendered to the members individually and collectively.” Again, 
in 1876, Charles Manby receiverl from the members of the 
Institute of Civil Engineers a silver salver and a purse of up- 
wards of 4000/. “in friendly remembrance of many yeart 
valuable services.” 

On Monday, August 4, taking advantage of Bank Holiday^ 
the Essex Field Club held a meeting at Colchester. The party, 
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«b0m fifty or sixty in rnunber, were met at the station by Mr. J. 
Hfirace Round) who conduct^ them through the older parts of 
the town to the Castle, the history of which was lucidly sketched 
nod the main points of interest shown by Mr. Round. A hur- 
lied visit to the Castle Museum, with its splendid collection of 
local antiquities and natural history objects, was next made under 
the guidance of the Rev. C. L. Acland and Mr. Round. The 
piply then proceeding to lunch at the Cups Hotel. After lunch, 
a drive of about eight miles along the Mersea Road, passing 
through the villages of Abberton and Peldon, the scenes of the 
earthquake of April 22, brought the party to West Mersea, 
where Mr. H. Lauer addressed them upon the history of this 
and the surrounding districts during Roman times, suggesting 
that the Roman town of Othona may have been situated on the 
opposite shore of the River Blackwater in the neighbourhood of 
Bradwell. Mr. Lauer next called attention to the interesting 
aiMi m3rBteriotts ** salting-mounds ” or “red hills,” which occur 
also on the Norfolk coast and along the rivers in Suffolk and 
Kent, and of which eighteen still exist between Strood and Vir* 
Icy in Essex. These, according to Mr. H. .Sto])cs, K.G..S., often 
cover as much as 10 to 30 acres, and arc from 2 to 44 feet deep, 
being composed of red burnt clay mixed with rude broken }X)ttcry, 
charcoal, ashes, and often bones. A ramble eastward along the 
coast of Mersea Island brought the party to the “decoy” for | 
the capture of wild-fowl, the working of which in former times 
was explained by Mr. Lauer. Here Mr. J. C. Shenstone gave a 
short demonstration of the interesting coast flora. Driving 
homewards the party stopped at the ruins of Langenhoe Church, 
wrecked by the earthquake, where Mr. K. Mehhda gave a short 
statement on this subject in anticipation of the detailed report 
which he proposes to present to the Club. lie stated that the 
area of structural damage covered about fifty s(|uare miles. After 
tea an ordinary meeting was held, Mr. R. Mchiola in the chair, 
and the evening concluded with a conversazioni at the Hotel, 
collections of in.sects, drietl plants, and living insectivorous plants 
being exhibited by Mr. W. H. Harwood, Mr. .Shenstone, and 
Dr. Alexander Wallace. The Mayor and m.iny of the towns- 
people were present during the evening to listen to the short 
addresses on natural history subjects given in exjdanntion of the 
various exhibits. 

The repeated failures of steamers to rejich .Si!)eria from 
Europe do not seem to have deterred M. Sihiriakoff, the well- 
known Russian merchant, from again des]mtching two steamers 
this year. Early last month the steamers Nordenskjohi and Obi 
left Tromsc) (Norway) to nttemjn, it is stated, for the last time to 
reach SiU^ria. When in lat. 70'' 55' N. and long. 52" 15' E. 
the engines of the Notdtnskjbld broke down, and she was with 
great difficulty towed back to Vnrdii. 

A SUESCKirTlO.N has been opened at St. Petersburg, in order 
to raise the money for instituting at the University five burs.anes 
in the name of Charles Darwin, to l>e employed for the main- 
tenance of five students in the five chief branches of natural 

sdenoe. 

The Russian review, Rusikaya Start na, and the Jon nal of the 
Ruasian Chemical and Physical Society have lately devoted 
•ome attention to the first steam-engine that was made in the 
Russian Empire, in 1763, at the ironworks of llarnaout, in 
Western Siberia, by a mining engineer, Polzunoff. It ap|>ears 
from M. WoyeikofT’s description of this steam-engine, the moticl 
of which exists still at llamaoul (lx>th reviews have figured it on 
plates), that Polxunoff’s engine was a reproduction of the “ fire- 
engine ** of Newcomen, with some original improvements. Thus 
It has two cylinders, instead of one, and, instead of the l>eain, 
PolsunoiT made use of a wheel which received the chains of the 
pistons, and transmitted the circular movement, transformed 
again Into a rectilinear one, to a pair of bellows, used for 


blowing air into a high furnace. The distribution of vapour was 
automatic, as in Newcomen’s engine, but with several improve- 
ments. The engine, which had cylinders 9 feet Ipqg and 9 
inches in diameter, forked during two months from, May ao, 
1766, and 3100 cwts. of silver ore, yielding 5 cwts. of silver, 
were melted with its help. Hut Polzunoff did not see his engine 
at work, as he died from consumption four days before. He 
obviously was a remarkable man for his time, several of the 
physical remarks he made in the description of his engine show- 
ing not only a wide knowledge, but also a serious spirit of true 
physical reasoning, together with a notable skill for determining 
the limits of knowledge of that time. In his theoretical remarks 
about “ Air, Water, and Vapour,” he notices also that physicists 
are not yet agreed as to the origin of heat, some of them seeing 
in it a much-divided, fine moving matter, while others “see the 
origin of heat in friction and in the vibratory motion of the 
particles inaccessible to our senses, of which the bodies are con- 
stituted.” He obviously quotes here the words of Lomonosoff, 
who stated in these very words the mechanical origin of heat in 
his most remarkable but unhappily little-known memoir, written 
as an instruction to Tchitchagoff’s Polar Expedition. 

Severai. severe shocks of earthquake were felt on Sunday 
afternoon at Foca, in Bosnia. 7 'hc duration of each shock was 
over two seconds. 

A BROCHURE just issued by M. Ch. Montigny at Brussels 
contains in convenient form the result of his studies on the state 
of the atmosphere as affecting stellar scintillation, with a view to 
forecasting the state of the weather. From the fact determined 
by W. Spring, th.it the colour of pure water in great bulk is 
blue, he explains the predominance of this colour in the scintil- 
lation of the .stars just before and during wet weather. The 
luminous rays, he argues, trawrsing the air charged with large 
quantities of pure water are necessarily tinged with the blue 
colour of this medium. The excess of blue thus becomes an 
almost certain means of predicting rain. This theoretic con 
elusion corrcsjxinds with the results of his observations con- 
tinned for several years past on the appearance of the stellar 
r.iys in connection with the ^I.lte (»f the weather. During the 
few months of fine weather in the present year blue h.is been 
much less conspicuous th.in in the corresponding months of 
previous years since 1876, wlicn wet weather prevailed. It also 
appears that green, which had always coincided with clear skies 
during the fine years before 1876, has recently again become 
pretlominant. Hence he thinks it probable that' we have got 
over the cycle of bad seasons, and that dry weather and more 
normal summers may be anticipated at least for some time to come. 

Prof. F. Neesen publishes a reprint of his paper in the 
Arehiv ftir ArtHlerk- und In^enUtf'Offiziere for 1884 on a 
generalisation t)f Seben’s mcthocl of registering the velocity of 
shot within the lul>e of a gun. .Seberi’s apparatus necessarily 
registcis for a space somewhat shorter than the diameter of the 
ball. 'Phis defect is remedied anvl the registration extended to 
the whole length of the tube by means of a revolving appliance 
to w'hich the registering tuning-fork is attached, and disposed 
parallel with the j>eriphery of the cross-section of the shot. 
Pencils fastened to the prongs c>f the tuning-fork and vibrating 
with it are thus made to descril>e curves indicating the velocity 
of the ball in its course through the tube. The only objection 
to the process, which is made perfectly clear by several accom- 
panying illustrations, is that by the concussion the registering 
apparatus may get deranged or jammed with the shot. This 
danger it is proposed to obviate by making the apparatus of the 
best steel, and diminishing the effect of the concussion by filling 
the shot w ith some fluid when fired for experimental purposes. 

In the last number of the BolUUino of the Italian Geo- 
graphical Society, Dr. G. A. Colini continues his valuable 
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papar, already ndticed in Nature, on the Indians of 
the Upper Amazon regions. Much original and curious 
information is supplied regarding the Caribos, Shipivos, 
Amahuacs, Campas, Shetevos, and many other Christian and 
Pagan tribes, especially of the Ucayali and Huallaga basins. 
Thus we are told that most of the Christian women in the Uca- 
yali villages don a European smock to attend mass, but after, the 
service lay it aside for the native pampanilla^ a scanty garment, 
white at first, but afterwards dyed blue or red with geometrical | 
designs to save the trouble of washing it. Here also the men 
carefully pluck out the beard with pincers made of two shells, 
because the women consider this appendage as a sign of old age. 
Hence bearded youths are regarded as superannuated, while 
clean-faced old men are still eligible in the matrimonial market. 
The South American Indians are usually described as altogether 
beardless, an inference due probably to this custom, which 
appears to be very general. 

The principal articles in the current number of Petermanni 
MUtheUungen are on Arctic subjects. Prof. Mohn of the Nor- 
wegian Meteorological Institute writes on the hydrography of 
the Siberian Arctic from the observations of the while 

Lieut. Hovgaard, a member of the expedition, contributes a 
paper on the ice in the Kara Sea, and M. Lauriasen of Copen- 
hagen on the point reached by Behring in his first exjiedition. 
In addition to these we have papers on the names of places in 
the Niger region, on the new map of Germany prepared by the 
general staff, and the usual notes. 

The plague of rabbits in our Australasian colonies is one of 
which much has been heard, and it appears that another Euro- 
pean animal, the dog, is alK»ut to follow the example of the 
rabbit, and make himself a pest in place of a pet. It appears 
that the number of wild or semi-wild dogs has recently increased 
largely in Victoria and New .South W.alcs, .ind the consecjuence 
is a great slaughter of sheep by these nomatls. The (iovem- 
ment has already offered rewards for their destruction. In New 
Zealand some enterprising people have hit on the idea of im- 
porting weasels and stoats from England to keej> tlown the 
rabbits ; but if the former increase in their new habitat as rapidly 
as the latter have done, the last state of New Zealand will be 
worse than the first, for a plague of rabbits must be as nothing 
compared to a plague of weasels, and a great increase of the 
latter, from their predatory and destructive habits, must lx* fol- 
lowed by a considerable alteration in the distribution of the 
fauna of New Zealand. In Jamaica, according to the last rcp<»rt 
of the Director of Public Ciardens in that colony, the planters 
suffered greatly from the depredations of rats among the sugar- 
canes. I'he rat -eaten canes were good for nothing excejn rum, 
and accordingly large sums were spent in poison and dogs to 
keep down the rats, but apparently without much success. At 
last an enterprising planter determined to import the mongoose 
from India to destroy the rats on his sugar e^tate. The sugar- 
planters, Mr. Morris says, have unquestionably benefited greatly 
by its introduction, and rat -eaten canes arc now hardly known 
where formerly they were found in large quantities. But the 
new importation continues to multiply and spread, not only on 
sugar estates, but on the highest mountains, as well as along 
shore, even amidst swamps and lagoons ; and when the sugar- 
cane rat is wholly exterminated, the mongoose will still go on 
increasing, and what then? Must the colonists find something 
else to exterminate the mongoose, and save their poultry, and so 
on aUinJinitum t As it is, negro settlers and persons not con- 
nected with sugar estates complain of its ravages amongst their 
poultry and even accuse it of destroying fruit and vegetables ; 
and, although Mr. Morris doubts whether these complaints are 
all well founded, he acknowledges that the mongoose is the 
cause of great disturbance in the animal life of Jamaica. Harm- 


less yellow and other snakes, lizards, ground-hatching birdie 
rabbits, and many members of the indigenous fauna of the island 
are likely to become extinct at no distant date. It will be inte- 
resting to watch the effect of the introduction of the mongoose, 
and we hope Mr. Morris will enlighten us from year to year on 
the subject. 

At the last meeting of the Asiatic .Society of Japan (as 
reported in the Japan Wfckty Mail) a paper was read Dr. 
Whitney on ** Medical Progres*! in Jap.m.” The first er» in 
Japanese medicine was the mythological age, when the treat- 
ment of disease appears to have consisted in the use of charms 
and the employment of the simplest remedies originated by the 
“Great-name-possessing Deity" ; the next period cowrs neaily 
900 years from the middle of the second century’ B.C., during 
which Corean and Chinese medicine was introduced, as well as 
Buddhism and the useful arts. At ih? close of the eighth century 
the University and a medical school were established, and here 
commences the third pcriml in I he history of Japanese medical 
progress, which lasts down to the middle of the sixteenth century. 
In the medical college of those (bays the students piirsaed a 
seven years* ccnirse, and ap]»ear to have received a ihomugh and 
systematic training in Chinese incilicine, which, as then taught, 
was embodied in works consisting chiefly in numerous disserta- 
tions and philosophical deductions b.iscd upon incorrect notion* 
as to the anatomy of the hum.in frame and the relation of it* 
vari ms viscer.i with one another ami w’ith the different pheno- 
mena of nature. In the fourth period, from the middle of the 
sixteenth century, when the Portuguese first appeared in Japan, 
down to the restoration of 1867, occurred the revival of both the 
Japanese and Chinese schools, and the introduction of Wertem 
medicine, which appears to have pl.ayed no unimportant part in the 
temporary success of the missionaries. They received at one time 
a grant of 7500 acres of public lands for the purpose of cultivating 
medicinal plants. In 1775 was published the translation into 
Jap.ariese of a Dutch work on anatomy, which was the first of 
its kind published in Japanese, X'accination was introduced in 
1824 from Russia by some Japantse fidicrmcn, and in 1858 u 
medical school was founded in Nayaski, in which Western 
medicine only was taught. With the effects of the revolution of 
1868 on medicine, as on most either things in Jajian, most iieople 
are familiar. 'I’he jdiysicians and surgeons of new Japan are 
required to go througli a three years’ course of study, and to 
pass examinations in the manner familiar in Europe. Apothe- 
caries, dentists, and midwives must similarly be provided with 
diplomas, which can only be obiainetl after satisfactory exami- 
nation. (lontagious dise.nses acts, the examination of drug*, a 
strict control of the sale of opium for medicinal puriK>SH?*, and 
the numerous other measures liy which governments seek to 
jiroiect the imblic health, arc now found in full working order 
in Japan. 

Dr. R. Lln/ descriljc.s, in the last Bulletin of the .St. Pelcr*- 
burg Academy of Sciences, a new application of the telephone 
to the measurement of temperatures at a distance. Let us ima- 
gine two stations, A and B, connected together by an inm and 
an argentan wire, which arc looped together at both station*. 
If the looping at A has a different temperature to that of B, a 
thermal current will circulate through the wires ; and if a silent 
interrupter and a telephone be introduced into the system, the 
telephone will emit a sound, which will cease immediately the 
otwerver at B has raised or lowered the temperature of hU loop- 
ing place, so as to render it equal to that of A, and to destroy 
thus the thermal current. 'I’hc exactness of this method de()cnd* 
on the exactness of dctcrminatirin of the moment when the Inll 
ceases in the telephone, which moment is infiuenced by a rem-*' 
nant of lull in the instrument after the equalisation of temper- 
ature at Ijoth ends of the apparatus. In a series of experiments 
where the points A and B were one metre distant, Dr. Lena 
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determmed temperatures by this method with great accuracy, the 
errors being only from 0**01 to 0^*17 ; and' he concludes that, 
by using iron-argentan wires two millimetres thick, the measure- 
ments could be made at a distance of five kilometres, which 
distance could be still increased, say to twenty-five kilometres, 
if antimony and bismuth wires were used. 

The last number (12) of the Journal of the Straits Branch of 
the Royal Asiatic Society has the continuation of a paper on 
Malayan Ornithology, by Capt. Kelham, and an official report 
by Mr. L. Wray, of Perak, on gutta-producing trees. Mr. 
Maxwell writes on Shamanism in Perak,” the term in this 
instance being applied to the incantations and ceremonies em- 
ployed by the Malays to cure the sick. But surely Shamanism 
in its home in Thibet is something more than this. Mr. Fer- 
guson contributes some notes on the curious changes which con- 
sonants undergo in passing from one Malay dialect to another. 
The papers, properly so called, conclude with a report on the 
Meteorology of the- Straits. In the Annual Report of the 
Council of the Society we ntJtice that it is intended to rcpublisli 
in a collected form valuable papers published in the Kastern 
Archipelago at one time or another, but now cither out of print 
or difficult of access ; also a text- book of the geography of the 
region, under the editorship of members of the Society, and a 
skeleton map of the Malay Peninsula, on a scale of a quarter of 
an inch to a mile, upon which all new information will be 
entered from time to time as exploration advances. 

Several honorary promotions have been recently made by 
the French Government for scientific services. Dr. Cornelius 
Hera, director of La Lumib't EUrtruiue^ has been n<»tninate<l * 
Commander in the Legion d'llonnciir at the request of M. 
Cocher)% Minister of Postal 'Iclegraphy, for his works on Klee- 
tricity. The Minister of Public Instruction has appointed Madame 
Camille Flammarion an officer of the .Academy for having 
acted as a secretary to her husband in all his woik in c<mnection 
with astronomy. The Municipal Council of Paris has decided 
that one of the new streets of the Thirteenth Arrondissement 
shall be named Giflhrd, in commemor.'ition of the inventor of tfie 
injector. 

An experiment has ))ccn made in Vienna which proves that 
even with incandescent lights special precautions must be taken 
to avoid any risk of fire. A lamp having been enveIope<i with 
paper and lightetl by a current, the heat generated was sufticient 
to set fire to the paper, which burnt out and caused the lamj) to 
explode. 

On July 27 there was celebrated at the 'rrocadero Palace 
the centenary of the death of Diderot, the celeluated Fiench 
philosopher, who was also a man of science in his time and 
editor of the famous Emyt lo/hnlia, 

The additions to the Zoological Society’s Gardens during the 
past week include a Khesus Monkey {Afocatus rhestti 9 ) from 
India, presented by Miss .A. K. St urge ; a Bonnet Mtmkey 
(Macacus sinicus i ) from India, presented by the Kcv. 'P. 
Rickards *, a Common Fox {Cams vu!pa^^ British, presented by 
Mr. Thomas Legg ; a King Vulture {OyPi\i^us papa) from South 
America, presented by Mr. August Strunz ; two Red-tailed 
Bttzeards {Buteo borealis) from Jamaica, presented by Mr, D. 
Morris j a Martinique Walerhen {/onontis tftarlimcus), captured 
at sea, presented by Mr. .A. Jones ; two Jackdaws (C’»/ mone- 
tiu/a), British, presented by Mrs. Frank ; a KesireX ( 71 m nuttcu/us 
ahnsdarius)^ British, presented by Mr. G. Westrup ; a Crested 
Curaisow (Crax aleelor), an Anaconda (Ennectes murinus) from 
British Guiana, presented by Mr. G. H. llawtayne, C.M.Z.S. ; 
a Grey Amphisl^na (Blatms cinerms) from Portugal, presented 
by Mr. W, C, Tait, C.M.Z.S. ; a Golden-crowne^l Conure 
{Conmus onttHs) from South-East Brazil, deposited ; a Black 


Mombill (Sphagolobus atrahts) from West Africa, purehaied ; a 
three-quarter bred Mesopotamian Deer (between Dama maopth 
tamua S and hybrid Dama vulgaris)^ bom in the Gardena. ^ H 

OUR ASTRONOMICAL COLUMN 

The New Comet. — A circular issued from Dun Echt on 
July 31, contains the following approximate elements of the 
comet discovered by Mr. Barnard on July 16, calculated by Mr. 
S. C. Chandler of Harvard College Observatory : — 

Perihelion passage, 1884, August 17*63 G.M.T. 


Longitude of perihelion ... 302 4 

,, ascending node 357 52 

Inclination 7 2 

Logarithm of perihelion distance 0*14780 

Motion — direct. 


'I'he comet will probably be observable in this country after 
pcrihclum passage, as will appear from the subjoined positions 
resulting from Mr, Chandler’s orbit : — 


i2h. O..M.T. 


K A. 
h. ni. 

N.P.D. 

Distance Intensity 
from Karth of Light 

September 

3 

18 27*2 

. 123 « 

... 0*682 

.. 1*06 

it 

7 - 

.. 18 44*2 .. 

. 122 6 

... 0*701 . 

.. 0 98 

it 

II .. 

. 19 0*2 .. 

. 120 58 

... 0*722 . 

.. 0*91 

it 

15 .. 

. 19 IS '9 - 

. 119 46 

... 0747 . 

.. 0*83 


At discovery on July 16 its distance from the earth was 0*627, 
and that from the sun i *480, conseciuently the intensity of light 
was 1*16. 

'I'he supposition that this comet hail been observed at Mel- 
bourne, Madras, and the Cape, arose from a mistake in tele- 
grajdiing. M. 'IVepied (Algiers) calls it “ nebulosite sans queue ; 
comlensation centrale.” 

Periuuicai. Comets in 1885.-— Du ring next year three comets 
of short period will return to perihelion. Encke’s comet is due 
in March, prolialdy in the first or second week, according to the 
elements of 18S1. 'fhe next is 'rempcl’s comet, 1867 IL, in 
the case of which it is not possible to assign the time of peri- 
helion passage without the calculation of the ])erturbations due 
l«i the atiractiim of Jupiter, near which planet the comet was 
situated tiuring the last lialf of the year 1881 ; the least distance 
of the two bodies having been about 0 57 in Octol>er. The 
third comet referred to is I’utlle’s, last observed in 187 1, the 
perihelion pass.ige |>robably in September or October. 

A Vakiahle-St.\I{ in A«ji!Akn;s.— .Vtlention has been 
already directed in this column to a star, the position of which 
for 1884*0 is in R..\. 22 h, 29111. 4SS., N.P.D. 98'* 1 2’ *4, on the 
score of variability from the ninth magnitude to invisibility, or 
at least to below tlic twelfth magnitude. Mr. Knott has just 
made an observation which confirms the variation of the star, as 
notified by Mr. Hind some thirty years since. On August I, 
by the inelluMl of gauging, Mr, Knott found its magnitude 11*7. 
It w.\s 9111. according to the Markree Zones on October 27, 
184S, and on four occasions was estimated 9*5 at Bonn. It was 
coiisiilcred a ninth magnitude, probably in August 1S55, at the 
late Mr. Bishop’s observatory. Generally it seems to have l>een 
alnml il*5m. There is some reason for supposing that it does 
not continue w ry long at maximum. Argelander was inclined 
to think that there was a mistake as to the variability of this 
star, but the eviilence in favour of it appears now to be too 
strong li> Ik* thus set aside. It has not been included in Schon- 
feld’s catalogues of known or suspected variables, 

Ptole.my’s 30TH UK CKNTAifRUs. — In Sufi’s “Description 
of the Stars," according to Schjellerup, we read: “Ptolemy 
has reported that there are in this constellation (Centaurus) 
thirl v-seveii stars, but in reality there are only thirty-six, the 
thirtieth is wanting." The star is No. 964 of Baily’s edition of 
Ptolemy’s Catalogue, and is rated y, the twenty-ninth star im- 
mediately preceding (♦ Centauri) l>eing called B. From Ptolemy’s 
longitudes and latitudes we find that the thirtieth star follow^ 
the twenty-ninth o’ 34' in R.A, and T 10' to the south of it. 
Q Centauri follows t 26' *5, and is south 1“ 5'*7 ; it is estimated 
5*7 m. in Gould’s Uranomdria^ but is a double-star, the com- 
ponents 6| and 7^. Notwithstanding the difference in bright- 
ness, the approximate agreement of positions seems to point to 
Q Cental as Ptolemy’s thirtieth star. 
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OBSERVATIONS ON A GREEN SUN, AND 
ASSOCIATED PHENOMENA'^ 

*T*HE rarity of the phenomenon of a green or blue sun makes 

^ it desirable to record with the greatest accuracy and detail 
the observations made during its appearance in India during 
several days of September 1883. 

The notes taken at Madras at the time of the appearance will 
best illustrate the general features of the phenomena i — 

On September 9, the sun, before setting, assumed a peculiar sil- 
very appearance, and its brightness was so much decreased that for 
about half an hour before sunset it could l»e observed with the 
naked eye. This was observed, I believe, though to a le^ 
extent, on the two days preceding, but I did not myself see it 
on these days. On September 10, from 5 to 5.30 p.m., the 
sun could easily be looked at with the naked eye, yet the limbs 
were sharply defined. At 5.30 the sun enteretf a low b.mk of 
clouds, and did not fully appear again ; but a narrow strip 
seen through a rift in the cloud at 5.43 was coloured a bright 
pea-green. Round Madras this colour had been seen in the 
morning, but in Madras itself clouds concealed the sun till it 
had risen to a considerable altitude. Of the morning of the 1 ith 
I have no record, but in the evening the green colour was bril- 
liant, and was visible for more than half an hour, being pre- 
ceded, as on the former night, by the silvery while appe.ir.ance of 
the sun*s disk. On this evening a large sunspot about I'long 
was so conspicuous an object that it attracted the attention c»f 
even the most casual observers. 

September 12. — At 12.35 1^’^* n^oon, which was near 

the horizon, appeared a pale green. llright stars near the 
horizon showed the same tint. From 5.15 to 5.30 the clouds 
to the east were coloured reddish brown. At 5.55 the .sun 
rose with a yellowish green colour, but was almost instantly 
lost in clouds. It reapj)eared at 6*4, .and was then of a brij^hl 
green colour: this colour rapidly got fainter, but was quite 
perceptible till 7 o’clock. In the afternoon the phenomena 
of the previous nights were rej)caicd, and, the horizon being 
free from clouds, the actual sunset wa*' observed. I'he entry 
in my notes is: “6.3. — I'he sun set .as a greenish yellow 
ball ; cumulus, .stratus, and nimbus clouds near the horizon, but 
moon fairly clear ; .some blue sky, but hazy.” The change from 
green to greenish yellow was cvidcnllv due to the great increa* > , 
in the strength of the low-sun-band close to the horizon, whicli j 
left the strij) of yellow l)etween that band .and the rain- 
band by far the most prominent feature in the spectrum. 

September 13. — In the early morning there was a good deal t»f 
distant lightning. The sun rose of a bright, golden yellow 
colour ; no green was seen. In the aficr!u»f)n there were slight 
showers. 1 

A most remarkable obscrv.aiifin made this morning by Mr. > 
Pogson seems veiy difficult to explain, cxecpl by some form (»f 
auroral display. I give bis notes in full : — 

** 1883, Septeml)er 12, I7h. om. Madras mean time. — The 
sky a most remarkably intense reddish yellow, unusually liright. 

A dark cloud-bank from about east to s.iuih, .ind the vivid light 
above uncommonly auroral in appearance, more so than .any- 
thing I have seen here before. 

At 1711. 10m, the red hue considerably diminished, and 
bright orange yellow the prevailing tint. The light quite bright 
enough to make notes by. 

“At lyh. 20m. the dark blue-black .stratum, now from .about 
north to east, and very near the horizon. Sky tolerably clear 
to about 20® altitude, but of a rich red lint, with bright yellow 
clouds above, beginning at al>out 30®, and covering the rest of 
the sky. 

“ At I7h. 30m. all changed within the last four or five minutes, 
and writing now difficult without a lamp ; a thick dark red 
stratum over the sunrise ix)int, and everywhere else a very 
greenish yellow. 

“At I7h. 40m. the low cloud stratum now sea-green. Light 
only enough to write by with difficulty. 

“At lyn. 50m., sun rising a bright yellowish while, and other- 
wise nothing extraordinary, all unusual tints having disappeared 
with the sunrise, ” 

September 14. — Before sunrise the clouds were blue and gray, 
whh patches of red clouds of all sorts — cirrus, nimbus, stratus, 
aiinuJus, and mares’ tails. Two bright flashes of lightning about 
5.30 a.m. In the evening there was a slight green tinge, and 

> Abstnet of a paper read before the Royal Society of Edinburgh, July 7, 
4y Fret C Michie smith. 


after sunset the sky was golden red till 6.50, while Mercury, 
seen through the r^ haze, was twinkling strongly. 

SeptemlSar 15. — The sun rose golden. In the evening the 
sunset was very fine : in the west the colour was golden to orange- 
yellow, in the east it was greenish ; red clouds remained till 7.5. 
There were very brilliant red “ rayons de cr^puscule.” 

From Scpteml>cr 1 5 to September 20 the sunrises and sun- 
sets were very fine, with red and gold, for more than half an 
hour before sunrise and after sunset. 

September 21. — Sunset normal. 

SejncmlK?!- 22. — The sun rose as a yellow ball, and showed 
distinct greenish yellow aftcrwartls. From ten minutes before 
till sunset the sun was greenish yellow, but the sun was much 
brighter than on the loth and nth. 

Septcml>er 23. — The sun rose very green. At 5.37 p.m. Ae 
sun appeared from under clouds, very green ; strong al^rption 
in the red end of the spectrum to C ; lt>w-sun-bands weak. 
5.45. — Cloud.^ grayish purple. There was only one Imnk of 
clouds which w.a.s ne.ar the horizon ; above this was a i)ecuUar 
grayi.sh haze. At 6 the clouds were of a marked piirjde colour ; 
breaks near the horizon were reddish brown. During the night 
there was a great deal of shccl-lightning in the .south. 

September 24. — The sun rose bright yellow. The spectrum 
showcil complete absorption u[> to 11 ; the rain-b.aml a and iB 
were very thick, and the low-Min-b.ands less marked than usual, 
'riicrc was lightning all night, beginning in the south, and 
working rouml t<) the south-east. It consisted chiefly of sheet- 
lightning, with occasional zig-zag flashes, but no thunder ; the 
stars were fairly clear excejil near ilie horizon. ^ Saturn and the 
nKM»n, when near llie boii/.on, were both vciy dim. 

Set>ieinber 25. — Sunrise goUlen green. In the afternoon the 
shatiems oast on white paper were still quite pink, but the sunset 
was bright yellow. 

September 26. — Much the same as yesterday. 

September 27.— Before sunrise C, )9, a, the rain-band and the 
(Iry-air-band were very strong, but the dry-air-hantl was less 
Ih.an half as dark as the rain-band. The sun rose golden red. 
'rhe .spectrum slit»wcd .signs of clearing up; glimpses of A 
could l)c obtained. After dark there w.as very bright lightning 
in the west. 

September 2S. — Spectrum still showed great absorption. 
Lightning at night. , . . aa 

Seplernlicr 29.— Spectrum absorption still very strong. After 
dark there was a display of luminous clouds specially towards 
the east. After II p.m. there was very heavy rain with much 
lightning and M.me lliimder. 

Septendai 30.- Sunrise golden. 'I'he spectrum oh the Hun 
slumed A dearly, a w.as ver) (hick. 

( »etol»er 2. — In tlie imuning from about 7 to 9 there was a 
thiindei storm, in which the thunder was almost continuous for 
.ihoul .an hour .and n half, but although the storm was almost 
veriic.illy overhead, hardly any lightning was visible, . . , The 
total rainfall for the fl.ay was 4 ‘88 inches. 

Accounts were collected from trustworthy observers in various 
parts of India. All describe the lirilliant sunsets of the first week 
of .September, anti record the ap]>earance of a green sun on 
several days. It was seen at Mutlum in the south of Madras on 
the yth, and continued for several days lioth in the morning and 
the evening. 'J‘hc green colour was then lost, but reappeared 
from the 22nd to the 28th inclusive. ^ 

At llcllary the sun was seen “emerald-green” at rising and 
setting from the loth to the 14th inclusive. The observations 
were not carried on longer. 

At C<K>noor on tlie Nilgiris the abundance of green tints in 
the sunsets was noted, but the sun itself was merely described bh 
of a “ sliimmery ” appearance. 

'J'he observations at Ongolc have been already noticed in 
Nat ure. 

7 ’Af S/eNntm.’— The spectrum of the sun when green was re- 
jjcatedly observed and photographed with the large zodiacal-light 
speclroscf>jje, which is furnished with one large prism of dew 
glass and a very long collimator permitting the use of a wide slit. 
The main features of the spectrum taken on the sun when green 
were— . . . j j 

1. A very strong general absorption in the red end. 

2. A great development of the rain- band and of all other liMt 
that are ascribed to the presence of water-vapour in the atmo- 
sphere, more especially of the group C| of a and of the Dana at 

W'L* 504- . . . 

The absorption in the red end was of very varying mteilitty. 
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Iwt When the phenomenon wan at its maximum phase it gra- 
dnalW crept up from alxiut B till past C, as the sun sank towards 
tlie horison. On the 12th, when the sun was within a few 
dagrieea of the horizon, the absorjition was well marked np Jo 
WTL. 621, O, to l)eyon(J a, while at the violet end the visible 
apeetrom ended at W.L. 428, or just lieyond G. 

The lines A and a were never visible even an the sun, when it 
was green, and even B could be made out with difficulty from 
half an hour before sunset onwards, and before it vanished it 
grew intensely prominent with enormously thick bands on the 
Tea§ rehangible side. The band Cf on the more refrangible side 
of C b^ame vet^ broafj and lilack, while the fine line between 
this and C remained thin and sharp, and C itself thickened out 
on the less refrangible side. The rain-band was stronger than 1 
have ever before olmervcd it on the plains, and even with the 
dispersion prorluced hy a single prism at least eight lines could 
be measured in it, while many more were visible. The low-sun- 
band was not very conspicuous, but this was partly due to con- 
trast with the very strong rain-band. The line W. L. 568 at the 
more refrangible side of the low-sun-band was very well marked, 
^«wi the band itself seemed t<j consist of a series of equidistant 
lines. 

The apparently mucli stronger absorption in the red than in 
the blue end was a very marked feature, which became still 
more conspicuous when a photograph of the blue end was 

examined. 

Since the passing away of the abnormal conditions I have 
made careful observations of the sunset spectrum with the same 
apparatus, and I find that ordinarily A ami a are clearly visible 
as well as B, though at times they are strongly marked, and a 
good deal of shading is observable Instwccn them ; Ci is much 
thinner, and the rain-band is less prominent than the low-sun- 
band, which however docs not now have the appearance of a 
number of fine lines. The nearest approach to the green-sun 
spectrum was observed recently during a severe thunderstorm, 
which was accompanied l>y n fall of about i|| inches of rain. A 
veiy similar though less intense st»cctruni can lie (tbserved almost 
any evening by taking ndvnnt.agc of the passage of a small thin 
cloud over the sun’s disk. If a U ns is used in front (»f the slit of 


the apectroscopc, the absor|»li«»n «luc to the cloud will lie seen as 
a band in the mid<lle of the bright spectrum from the unclouded 
part of the sun, and owing to the strong contrast, the details of 
the absorption will be well seen, just as in tlie case of the 
spectrum of a sunspot. 

Mtttortilogical Phtnomcm, — 'I'lie electrification of the air was 
carefully studied during tlie green sun period, and the results arc 
rather curious. From Seplciidicr 3 to 6 the potential of the air 
was positive in the early morning, diminished to zero between 
9 ana 10 a.m., then became negative, and rcin.'iined so until the 
sea-breeze came on in the afternoon, when the charge w.as 
positive ap;ain, ami continued so .all night. Tlie amount of 
electrification varied grc.atly and rapidly. On the 7th and 9tH 
the potential w.is positive all day, on the 8th it was negative for 
a short time. From tiie loih t<> the I2th it varie«i in the s.amc 
way ns from the 3rd to the 6tli, and this state of matter-^ was 
repeated from tlie 20th to the 27tli ; tlie electrometer rea«lings 
from the 13th to the 19th having U'en normal. All the neg.ative 
readings were got during a hot land wiml from the west. Uetween 
the 6th and 9th of Seplcmher n storm of unusual violence swept 
over the Madras Presidency from the south-west to the north- 
east, 'making itself fell in diflerenl ways at ditVcrenl jdaces. 
The rainfall for September was unusually small all over Madras. 
The average for ftltecn st.'itions was 3*24 inches, not quite half 
the average for this month during previous years. 

The barometric curves for Colombo, Madras, Bolgaum, 
Allahabad, and Calcutta (.Alinorc) have been drawn .and fouml 
to resemble each other cloNcly. All over India there was a 
minimum lietwecn the 6th ami the 7th. a maximum about the 
l8tb, another minimum on the 21st, then a rise, and a third 
minimum on the 27th. 

The first essential in any allcnqu to arrive at an explanation 
of the cause of the green sun is to ascertain the precise dates at 
the phenomenon was first observed in various parts of the 
world. It is difficult to do this, fur people are apt to make more 
precise statements than their observations warrant. For instance, 
sun certainly set with a ]>eculiar silvery gleam, but no green- 
ness, at Madras on September 9, and yet many }>erson$ have 
assured me that they saw it set green there on that evening. The 
reason evidently was that after their attention had l)een arrested 
hy the green sunsets of the loth ami nth they remembered 


having noticed something peculiar about the sunset on the 9th, 
and immediately conclude that the son had been green on thiu 
occasion also. In consequence of this tendency of the mind, the 
evidence for all the dates given has been carefully tested, and 
has been found in all cases sufficient to justify the opinion that 
these dates are correct. 

It appears that in Ceylon, in the south part of the Madras 
Presidency, and at Ongole in the north, the sun was first observed 
to be green on the evening of the 9th, and that over the east of 
the Presidency, when seen at all, it was first seen green on the 
morning of the loth. The green sun was reported at Belgaum 
on the 8th, but although the observer was trustworthy, he did 
not make a note of the fact until afterwards, and it is just 
possible that it mav be a mistake. 

The captain of the Cleoniene reports a green sun and moon on 
the 9th, loth, and nth, when ms position was from lat. 8” N. 
to lat. 16® N., and from long. 83* 30' E. to long, 88® Afi E. The 
chief officer of the s.s. Pelican saw the moon greenish on the 
night of the 9th, and the sun green on the morning of the loth. 
T& steamer was more than 1000 miles away from Madras, in 
lat. 10® 4' N. and long. 64° 12' E., wind south-west. 

The green sun was not seen further north than Ongole, except 
at Vizagapatam, Rajamundry, and Simla, and the dates of obser- 
vation at these stations are not preserved. It was seen at 
Bombay, but was so inconspicuous that it escaped notice at the 
Observatory. 

In Honolulu the sun’s disk was seen to be green before it set 
on September 4 and S (Nature, vol. xxix. p. 549). On Sep- 
temlicr 4 the master of the Jennie Walker ** noticed the strange 
appearance of the sun, which was greenish," in lat. 8® 20' N. 
and long. 155* 28' W. A passenger three days out from Hono- 
lulu for Sydney saw it blue on the 5th and 6th {/kid,, p. 181). 
On September 2 it was observed bluish green in Venezuela and 
in Trinidad {/kid., vol. xxviii. p. 577, vfd. xxix. p. 77). It was 
seen at Panama on the 2nd and 3rr1, and at Cape Coast Castle 
apparently on the 1st of Sei)tcmbcr. So much for the first 
appearance. 

The sun was again seen green on September 20, in lat. 
12® 50’ N. and long. 48® 26' E. At almost all stations in 
Southern India the greenness rca]>pcarcd on the 22nd, and 
Hicks Pasha noticed the sun green in the Soiulan on the 24th, 

'rhe phenomena of the green sun must be distinguished from 
those of the reinark.'ible sunsets that occurreil all over the world 
some time later, and tlic reasons for considering them essentially 
different are : — 

1. The general appearances of the sunsets were quite dif- 
ferent. I'lic sunsets .accompanying the green sun were lurid, 
anti the horizon so misty that stars were lost in it ; the subse- 
tiuciit sunsets were remarkable for the play of delicate tints, 
ine rosc-colourcd after-glow, and the unusual clearness of the 
horizon. 

2. The si>eclra were totally diftcrcnt. In the latter case the 
retl end was unusually free from absorption ; A, a, and B stood 
out clearly, the rain-band was slight, and the low-sun-bands 
strong. This contrasts in every way with the description of the 
spectrum of the green sun already given. 

Three hypotheses have been put forward to account for the 
phenomena of the green sun ; — 

1. 'rhat it wMS due to vap(nu*s or dust from the volc.inic erup- 
tion at Krakalao. This was at first proposed by Mr. Pogson. 

2 . That the cause was the presence of an abnormal amount 
of afiucous vai>our — an explanation which I offered at the time 
of the occurrence. 

3. That it was caused by a cloud of meteoric dust. 

The supporters of the Krakatao theory view the phenomena 
of the green sun and the remarkable sunsets as due to the same 
cause. The two great difficulties with regard to that hypothesis 
arc (i) that there is no proof of the existence of an air current 
travelling at the enormous velocity required by the dates of the 
appearances of the green sun at various places, and (2) granting 
that there was such a current, how it was that the dust was such 
a long time in reaching India. Mr. Lockyer gets over these 
difficulties by assuming the existence of an upper current from 
east to west along the equator, anil an under current from south 
to north. If, however, Mr. Manley’s observations are accurate, 
as there seems every reason to beueve they are, the green sun 
appeared at Ongole as soon as in Colombo, and at least twelve 
hours sooner than in Madras ; and, if the Belgaum observations 
are correct, it appeareil there a day before it was noticed at 
Colombo. Taking, however, only those observations about 
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whidi there can be no doubt, we get the following velocities, 
taking the shortest lines between Krokatao and the various 
stations : — 


To Colombo 2000 miles, 67 miles per hour 

M M^ras 2240 „ 7-3 

„ BeUary 2450 „ 7 9 „ 

Lat.io‘*4^N.,long.64 I2'^3i5o 9*8 .. » 

"^lese required velocities increase with the distance, and, 
taking along with them the rate of forty miles an hour demandeil 
by the Japan obsei^-ations, it is difficult to believe that dust 
could have travelled in these various directions with such 
different velocities. 


There is also the negative evidence that rain-water collected 
in Madras during the period of the green sun contained no vol- 
canic dust, as far as a careful microscopic examination of the 
residue could determine it. On the dust hyjx^thesis, too, it is 
difficult to understand the cessation and reappearance of the 
phenomenon. 

There is some dehnite evidence on which to base the argument 
for the water- vapour theory. The observations detailed at the 
beginning of thb paper show that the spectrum of the green sun 
had the ansorption-lines of water- vapour very well marked, and 
that there was also a general absorption in the red. 1'his absorp- 
tion might indeed 1^ accounted for by supjx)sing a numlxirofdust 
particles of a certain size to be suspended in the air ; hut a pre- 
cisely similar absorption has been obscrve<l when the sunlight 
traversed the very thick clouds of a violent ihundersiorm. 'I'lie 
fact that water- vapour may m.akc the sun appear green is proved 
by the numerous observations of a green sun through the e^^eaping 
vapour from the funnel of a steamer, atnl through mist. The 
abundance of water-vapour in susiHinsuin was proved by the very 
heavy monsoonal rains which followed the nj^pearance (»f the 
green sun. In Madras the rainfall was I9’i7 inches above the 
average. 

The green sun, although uncommon. i> by no means so rare a 
phenomenon as is generally supposed. Since my attention has 
l>een directed to it, 1 have oliservod it several times, very con- 
spicuously on May 13 and 14. Hut there is a reason why it 
should not appear much more frc<tuently, and iliai is that, .sui>* 
posing the absorption producing it to be brought about ly an 
abnormal aniount of water- vajxmr, that vapour must he in sus- 
])ension, while in fact it generally partly precipitates, forming 
clouds that conceal the sun as its hour of setting approaches. 
An interesting question arises as to whether tfie clearness of the 
atmosphere, when a large amount of a<pieous vapour was in su** 
pension during the appearance of the green sun, might not l>c 
due to an abnormal electrical slate. The numerous and intense 
thunderstorms that occurred during the |»erio<l shrjwed that all 
the clouds were highly electrified, and the electrometer observa- 
tions already referred to also indicated an unusually electrified 
atmosphere ; but I am not jircjiared to l.iy much stress on the 
electrometer readings until I have made a more extended scries 
of observations in ordinary weather. 

The presence of abundance of aqueous vapour .it the time 
of the appearance of the green sun may be exj)lained naturally 
enough by the setting in of the moist monsoon currents in the 
upper parts of the atmosphere, or at least by the conflict l>clween 
the north-east and south-we-t monsoons, which had commenced 
by that time. 

, It is not at all improbable that the Krakata<» eruption had 
some influence on tlie direction of these currents. The ejection 
of a large volume of heated v.ipour would j^roducc a centre of 
low pressure and set up a cyclonic influx of air from other jdaccs. 
It is possible that the })ecufiarities ol)scrvcd in the Indian baro- 
metne curves for sjome time after the eruptions were due to tins 
cause. The eruption, too, might have something to do with the 
electrical conditions ; ff>r it is known fnmi rrof. Palmieri’s 
obsen^ations that electricity i-- generated by the eruptions of 
Vesuvius. 

I was once inclined to view with favour the theory of the 
appearances being produced by cosmic dust, supiv)sing the dust 
to act either by its^ mere presence or by forming nuclei for 
absorption ; but considerations of the amount of solar radiation 
during the greenness have shaken my faith in this explanation. 

We must, therefore, I think, give up any theory involving the 
presence of sufficient dust to render the sun green. Whether or 
not the following sunset glows were due to dust I cannot discuss 
here ; but I would point out that an amount of dust sufficient to 
produce these effects would probably not materially affect the 
transparency of the atmosphere. 


EDUCATION, SCIENCE, AND ART 

^HE Select Committee of the House of Commons appointed 
to consider how the Ministerial responsibility under which 
the votes for Education, Science, and Art are administered may 
be best secured, have agreed to the following re|K>rt : — 

Your Committee have examined the present and several former 
Presidents and Vice-Presidents of the Council, Secretaries to the 
Lord Lieutenant of Ireland, )>ermanent heads of the Education 
Department in London, the present Resident Commissioner of 
National Education in Ireland, and also other gentlemen con- 
versant with the matters referred to your Committee. They have 
also consulered the evidence taken l»cforc the Select Committee 
appointed in 1865 and 1866 to inquire into the constitution of the 
Committee of Council on Education. 

The first question considered by your Committee was whether 
primary education in Great Britain and in Ireland should l>e 
placed under one su|>ervising Minister. Your Committee are 
satisfied that under present circumstances it would be undesirable 
to disturb the existing arrangements as to tlie Ministerial respon- 
sibility for prinuxry eilucaiion in Ireland. 

They a^e also of opinion that primary ediic.ition in England 
and Scotland should be under the control of the same Minister. 

The I ord President of the Council, almost always a peer, is 
nominally the head of the Education Department for Great 
Britain. 

The Vice-President represents the department in the House of 
Commons, and really transacts almost all the business rei}uiring 
authority above that of the permanent officials. 

Your Committee are of opinion that this arrangement is neither 
logical nor convenient. They see no sufficient reason why there 
should be any more real ct>nncction between the Education 
Department and the Privy Council than betwe-n the Board of 
Trade and the Privy Council ; but as it may be convenient that 
the Mini ler for Education should have occasionally the assist- 
ance, whether as to English or Scotclt Education, of other Privy 
Councillors specially summoned for consultation with him, they 
recommend that a Board of (or Committee of Ccuiicil for) Educa- 
tion should be constituted under a President, wh ) should be the 
real as well as nominal Minister, in this respect bolding a poj-i* 
tion like that of the President of the Board of 'Pnide. Hitherto 
there has l)een a separate Scotch Department of the Privy 
Council, and your Committee consider that it would be well to 
have a rlisiinct permanent sccret.ary aj>|V)inled for Scotland, 
responsible to the Minister of ]C<lucation. 

Whether the Minister of Education should always be a 
member of the Cabinet or of the House of Commons, and what 
should be his salary, arc questions upon which it is hardly within 
the province of ymir C'ommitlec to make absolute recommenda- 
lirms. 'I’liey think, however, that the duties of lliis Minister 
should be recognised as not less important than those of some of 
the Secretaries of St .ate. 

'Phe Minister of Ed uc.it ion sliould have the assistance of a 
P.arliamentary .Secretary, able to sit in either House of Parlia- 
ment. 

While on the whole ])referring the plan they have suggested, 
your Commiuec do not deny that there are objections to the 
constitution f)f an administrative department in the form of a 
Inmnl which has no real existence. 'Phe perin.anent sccretaiy 
and his assistants bind by their sign.iture, nominally the lioard, 
really, the j)olitical chief. 

This system, it must Ik; arlmilterl, tends to lessen the direct 
control and responsibility U} Parli.iment and the public which is 
apparent in the office of a Secretary of State. 

'Phe second question discussed by your Committee was 
whether, .irul if so what, authority shouUl be exercised by the 
Minister of Education over endowed schools. Your Committee 
recommend that when schemes for endowed .schools, whether in 
England or in Scotland, have come into operation, the Minister 
of Educatifjn should have full authority to call on the governing 
bodies to furnish him with such reports and information as he 
may require, and to direct any inquiries or inspection to be made 
which he may deem necessary. 

As to public schools, your Committee recommend that the 
Minister of Education should lie authorised to call for such 
reports and information as he may require from the govermog 
l>odies, but they are not of opinion that his powers ihottld 
extend to directing inspection. 

With respect to the Universities in Great Britain receivin 
grants charged on the votes of Parliament or on the Consolidate^ 
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Fund, the Minister should be authorised to require from them an 
annu^ report in such form as he may order. 

Your Committee have not taken any evidence as to reforma- 
tory and industiial scIkjoIs, considering that these have so re- 
cently formed the subject of an inquir)^ by a Royal Commission, 
the rejKirt and recommendations of which arc before Parliament. 
Tlicy see no reason for altering the present resjwnsibilitv for 
workhouse schools or for the primary schools connected with the 
Army, the Navy, or the Marines. The responsibility for the 
administration of the votes for military and naval colleges rlo not 
appear to come within the reference to your Committee. 

Your Committee see no reason to disturb the existing arrange- 
ments as to the supervision r>f the .Science and Art Department. 

There are various miscellaneous votes for science and art, 
such as those for scientific research, distributcfl through the 
Royal Society, votes for meteorology, an<l votes in aid of the 
Royal Society of ICd inburgh an<l the Royal Irish Academy. 
The^ votes, y<iur Committee think, should be moved liy the 
Minister of Kducation, and reports, when necessary, shcmld be 
made to him. 

Your Committee do not projiosc to bring the Pj »tish Museum 
and the National Callery into closer relations with Her Majesty’s 
Government than those now existing, witli this exception, that, 
in their opinion, the Minisferof Kduealion and tlie J'ailiameritary 
Secretary should be ex officio trustees of each of those institu- 
tions. The iVesident of the Council, your Committee notice, 
is now an ex officio Irustce of the JJritish Museum. 'J'he House 
of Commons would then lo(*k to the Education Department for 
explanations when the votes for the llrilish Museum and the 
National (lallery are discussed in C’ommittee of .Supply. 

The Coinmillec, of which the Chancellor of the Exchequer 
was chairman, included, among other members. Sir J. Eubbock, 
Mr. Salt, Mr. Raikes, Sir E. 1 Mayfair, Mr. S. Morlcy, Mr. Pell, 
Mr. Sclater-JUujili, and Mr. J. Collings. 


THE MARINE BIOLOGICAL ASSOCIATION 

'T'lIE Council of the Marine Iliological Association .'ido|)te<l 
the following stalemenlsi at its meeting held on July 25 
last 

Memorandum No. E 

MMic Marine liiological Association was founded in March, 
1884, at a meeting held in the apart ments of the Royal Society 
of London, Prof. Huxley, P. R.S., in the cliair. Its oflicersand 
council include the leading naturalists of the country, as well as 
nohleinen and others who took an active part in the late Finherics 
Exhibition, H.K.IE the Prince of Wales has consented to he 
Patron of the Association, and has given evidence of the import- 
ance which he attaches to the success of its ohjects hy contri- 
buting n handsome donation to its funds, M'hc following is n 
list of the Executive of lla- Asst>ciation : — 

President : Prof, Huxley (President of the Royal .Society). 

Vice-Presidents: The Duke of Argyll, K.G. ; the Duke of 
Sutherland, K.CJ. ; the Maruuis of Hamilton ; the Karl of D.rl- 
housie, K.T. ; Lord Walsingnam ('rriistee<»f ilieHriiish Museum 
of Natural History); Prof. Allmann, F.K.S. ; Sir John .St. 
Aubyn, Bart., M.P. ; Edward BirkU’ck, JtEP. (Chairman of 
the Executive Cuinmittee of the International Fi.sherio Exhi- 
bition) ; George Busk, F.R.S. ; W. B. Carpenter, C.Ih, M.D., 
F.R.S. ; W. JE F'lowcr (Director of the British Mu>eum of 
Natural History) ; J. Gwyn Jeflreys, F'.R.S. ; Sir John Lubbock, 
Bart., M.P. (President of the Einncan Society). 

Council: Prof. Moseley, F.R.S. (Oxford), Ch.airman ; C. 
Spence Bate, E.K.S. (Plymouth) ; I’rof. Jeflrey Bell, F.Z.S. 
(British Museum) ; W, S. Caine, M.P. ; W*. T. Thiscllon Dyer, 
C.M.G., F.R.S, (Royal Gardens, Kew) ; John Evans, lEC.L, 
(Treasurer, R.S.) ; A. C, E. G. GUnthcr, F.R.S. (British 
Museum) ; Prof, llerdman (LivcrjKml) ; E. W. H. lloldsworth ; 
Prof. McIntosh (St. Andrew’s) ; Prof. Milnes Marshall (Man- 
chester) ; Sir Philip CunlifTe Owen, K.C.M.G., C.B. ; G. J. 
Romimes, F.R.S. (Secretary of the Linneau Society) ; P. L 
Sdater, F,R.S. (Secretary of the Zoological Society) ; Adam 
Sedgwick (Cambridge). 

Hon, Treasurer : Frank Crisp (Vice-President and Treasurer 
of the Linnean Society), 6, Old Jewiy, £.C. 

Hon, Secretary: Prof, E. Ray Lankester, F.R.S,, ii, Wel- 
lington Mansions, North Bank, N.W. 

The object of the Association is to erect one or more labora- 
tories on the coast of the United Kingdom, where studies may 


be carried on by naturalists, leading to w improvement in 
zoological and TOtanical science, and especially to an adequate 
acqumntance with the food, habits, spawning, and propagation 
of our marine food-fishes and shell-fish. 

Great scientific and practical results have been obtained in 
other countries, notably in the United States of America, in 
Germany, France, and Italy, by studies carried on through such 
laboratories as the Marine Biological Association proposes to 
erect in this country. The knowledge which can be thus and 
thus only gained is precisely that knowledge which is at present 
urgently needed in order to regulate and improve British Sea 
Fisheries, and it therefore seems to be not inappropriate that 
public bodies as well as individuals interested in the progress of 
natural history science should take in hand the promotion of the 
first attempt to institute an efficient sea-coast laboratory in these 
islands. 

It is estimated by the Council that a sum of 10,000/, will be 
required to build and equip an efficient lavatory, and to insure 
a successful start for the Association. This sum does not include 
any payment to the naturalists who may conduct the operations 
of the laboratory, since in the first instance, at any rate, such 
services will he rendered gratuitously. The money which is now 
asked for will he cxi)ended entirely upon the laboratory, its 
equipment, and necessary service. 

As the rcMih of an appeal to scientific men and their imme- 
diate friends the Ass()ciaiion has raised a sum of about 2000/. 
In order to t>l>lain the rest of the money which is requirctl it is 
necessary to aj>peal to a wider circle. 

M'he Council of the Association feel that they have undertaken 
a work of national importance, and therefore confidently appeal 
to those who have pecuniary resources at their disposal to give 
'hem substantial aid in its realisation. 

According to the bye-laws of the Association adopted at a 
meeting of mem))crs on June I7» 18S4, donors of 500/. to the 
Association become governors and permanent members of the 
Council of the Association. The Council hope that they may 
receive some ctuitributions of this amount or of larger sums, and 
wtmhl suggest that it might be found convenient by those who 
may intend to assign sums of large amount to the Association to 
lo so in the form of a payment of so much a year spread over a 
term of years. 

The donor of ioo.\ to the Association liecomes a ** Founder ’’ 
.ind life- member. An annual subscription of i/. 1/., or a com- 
positirm fee of 15/. I5r., is required of ordinary mem>)ers. 
Members of the A^ociation have the right to take part in the 
government of the Association hy electing the Officers and 
Council at their annual meeting ; they will receive the printed 
reports of the Association, and enjoy special privileges in the use 
of the laboratory and its resources. 

It is intcn<led to require .an entrance fee of 5/. 51. from mem- 
bers who join the .Association later than June, 1885. 

Signe<i (on behalf (»f the Council of the Marine Biological 
Association), 

H. N. Moselev, M.A., F.R.S., 

Chairman of the Council, 

Linacre Professor of .Anatomy in the University of Oxford 

July 25, 1884 

Memorandum No. IE— AWw/v of the Buildings Management^ 
and ItWh of the Ptopesed Marine Lahratory and Experi- 
mental Atjuarium, — The Council (»f the Marine Biological 
Assuciati<.>n cannot as yet definitely pledge itself as to details, 
but the following is a sketch of the nature of the buildine which 
it p^o|H)se^ lo erect, of the probable management of the Labora- 
tory, and of the kind of work which may be expected to be 
accomplished by its aid. 

The most complete institution of the kind is that at Naples, 
which is supported by contributions from various Europe^ 
States, and is especially subsidised by the German Imi^rial 
Government. The buildings, fittings, and boats belonging to 
this institution have cost 20,000/. It is proposed to start such 
an institution in this country with half this sum, 

I. Building . — The first laboratory of the Marine Biological 
Association will probably be erected on the shore of Plymouth 
Sound. Plymouth is not only by its natural features one of the 
best iK»ssible localities for the purpose, but a Conumttee of the- 
Town Council has offered to the Association a suitable site free 
of cost and a contribution.of 1000/. 

With regard to the building, the Council of the Marine Bio- 
logicaMkssociation contemplate erecting a solid brick structure 
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of about 100 X 40 feet ground area, and of two stories. The 
exterior will be simple and unpretentious. The building will be 
placed close to the sea-shore, so that sea water can be readily 
pumped into the laboratory tank, and in order that there may 
he eesy communication with fishing-boats. It will also be de- 
sirable to have a floating barge anchored near the laboratory 
for special experiments on the breeding of fish, &c., and, in 
close proximity, it will be necessary to erect tanks on the fore- 
shore, open to the tidal water, but anUnged so as to prevent the 
eset^ of the animals confined in them for study. 

The basement of the building will contain a reservoir tank 
holding several thousand gallons of sea water ; on the ground 
flw there will be tw’O large rooms paved with sit)ne ; one fiuetl 
with large tanks and a service of sea water, the other usetl for 
the reception and examination of a day's trawling or tlre<lging, 
and also used for keeping stores and for carrying out the pick- 
ling and proper preser\^tion of specimens to l>e sent, as re- 
quired, to naturalists at a distance. The upper door will l>e 
divided into a series of larger and smaller working rooms fitted 
with suitable tables, with reagents and apparatus required in 
microscopy, and with a constant supply of sea water pumpeil 
from the reservoir tank. Accommodation for ten wt’>rkers will 
be thus provided. One of the rooms on this floor imi-.t he set 
apart as a library and writing- room, and must contain as com- 
plete a series of works on marine zoology and botany, piscicul- 
ture, and such matters as can be brought together, 'riio pro- 
vision of such a library is one of the sjHicial conveniences which | 
would l>e offered to naturalists working in the lal»orat<»ry. 

The building must also necessarily contain and 

sitting-room for a resident superintendent, ami accommodate »n 
for one servant or caretaker. 

2 . Apparatus and AW/r.— -These need not at first be very 
extensive. Glass tanks, pumping engine and Mtpply tubes are 
essential. There will be necessarily one small steam-launch for 
dredging in cuiiet weather at no great <listanoc from sh«)rc, and a 
row-boat. ror Sjiecial expeditions larger boats or steamers 
could be either hired or l>orrowed from time to time. The local 
fishermen would also greatly aid the laboratory if regulaily paid, 
and thus supplement the special boats of the Association. 

3. SalaAed Council wouM propose to l»egin work 

with the smallest possilde numVier of pcM-mancni cvtployh. 
rhese would be — {a) a resident superinlcndent, who should be a 
man of fair education and some knowknlge of natural history, at 
a salary of 150/. a year, supplemented liy free quarters; {/') a 
servant of the fisherman class, who would bjok after the tanks 
and workrooms, go out in search of specimens, and inamage a 1 
l)oat and dredging apparatus when required. ( Hher fishermen I 
and boys might be hired from time to lime. A sum t»f 100/. a 
year would be required for such service at the least. 

4. Conditions of Adtuission to Use 0/ I.ahototory : ll'orii to 
be done there. — The Council would projMi'.e t(» admit to the use 
of a table and other resources f)f the laboratory, so far as the 
space shall permit, any liritish or foreign naturalist who might 
make application and furnish evidence of his capability to make 
good use of the op|>ortuniiies of the place. A preference would 
l»e given to a member of the .Vssuci.ition, A fee might in some 
eases be charged for the use of a table, and oilier table-, mijjht 
be let out at an annual rental to .such bo<lies as ilie Universities, 
this being the system adopted at Naples by Dr. Dohrn. 

The Council will endeavour, when the lalioratory is erected 
and in operation, to obtain grants of money frrini scientific 
societies, and from the Government, for the purpose of carrying 
out special investigations on a given subject, e.g.y the conditions 
affecting the fall of oyster-spat, the reproduction and general 
economy of the common sole, the complete determination anfl 
enumeration of the fauna and flora of the marine area adjacent 
to the site of the laboratory, its distribution within ' that area, 
and its relation to physical conditions. Naturalists will be 
nominated by the Council of the Association (jf by the authori- 
ties who find the money by which such naturalists arc paid, to 
make such researches at thelaboratory^ of the Association. When 
some special investigation is thus starte<l at the laboratory, the 
other naturalists, who from time to time come there, will lx.* sure to 
take part in the inquiry, and so help to carry it on to comjdetion. 
It would be the business of the resident superintendent to 
facilitate this continuity of work, whilst the Council of the 
Association will make it a special object to bring together the 
results attained in the laborato^ each year, in Uie mrm of a 
report, $0 as to gradually oi]gamse^ and direct towards definite 
ends the work done through iu agency. 


In the course of time, and with increased provision of funds 
for the special purpose, the Association might expect to be the 
means ot producing— 

1. A thorough knowledge of the life and conditions of the 
marine area adjacent to the laboratory. 

2. A complete and detailed account of the natu^ history of 
certain fishes, molluscs, and crustaceans of economic importance 
with special reference to their increased supply. 

3. Contributions to the knowledge of the growth from the egg, 
adult structure and physiology of such rare or otherwise scien- 
tificially interesting animals and plants as occur near the 
lalwratory. 

It is not supposeil that this c.an be immetliatcly accomplished 
by the 10,000/. which the Ass<H*iation now seeks to raise. That 
sum will be expemlcd in erecting the laboratory and in starting 
it on its c.'irecr of activity. The laboratory will necessarily at- 
tract support ami incrc.ased means of usefulness as, year by 
year, its w*ork becomes known, and the facilities which Us offers 
to working naturalists appreciated. 

Signcil (by onlcr of the Council of the 
Marine Hiological Association), 

U. Kav Lankkstkr, F.R.S., 

July 25 llvm. Secretary 


77 /A' j\firrf:oROLO(dJCAL conference 

A MKTKOKOl.cXilCAL conference was held at the Health 
Kxhibition on July 17 and iS ; the following is an abstract 
t>f the leading papers read at the ctnifcrencc. 

Dr. J. W. d'ripe read a i)ni»or of much interest on .some 
relations of meteorological phenomena to health. 

In ages long past tliese relations excited much attention, but 
the knowledge concerning them was of the vaguest kind ; and 
indeed, even now, no very great advance has been made, 
because it is (»nly (piite recently that wc have been able to 
compare a kiirly accurate recoid of dc.aths with observations 
taken at a number of reliable meteorological stations. The 
more useful and scareliing comparison between eases of sickness, 
instead of fleatlis, and meleoroKigical phenomena ha.s yet to be 
accomplished on a large scale in this country, and especially as 
regards zymotic iliscases. In ndgiiim there is a Society of 
Medical Practiliimers, cmbr.iciiig nearly the whole country, that 
publishes a monthly reconl of cases of sickness, of deaths, and 
of meteorological observations ; but the only attempt on a largr^ 
scale in this country, which was starle<l by the .Society of 
Me«Ucal Dlficers of Ifeallh for the whole of London, failed 
partly from want of funds, and partly from irregularity in the 
returns. My remarks, which must neccs-arily be very brief, 
will refer io the rel.ilions between (i) mcteorologic.al phenomena 
and the bo<lily functions of man, and (2) between varying 
meteorfdogical conditions and death-rates from certain diseases. 

As regards the first, I will commence with a few brief remarks 
on the effects of varying barometric pressures*. A great deal too 
much attention is paid to the barometer if wc regard it as 
indicating only, as it really docs, variations in the weight of the 
column of air ])rcssing ujion our bodies, because, except at 
consklcrable elevati(*n«, where the barometer is always much 
lower than at seu level, these variation.s produce but little 
effect on beallb. At consi»lerabIe elevations the diminished 
pressure frequently causes a great feeling of malaise, giddiness, 
loss of strcnglli, palpitation, an<l even nausea ; and at greater 
heights, as was noticed by Mr. Glaislier in a very lofty balloon 
ascent, loss of sight, feeling, and consciousness. These were 
caused by uanl of a sufficient supply of oxygen to remove effete 
matters from the system, and to carry on the organic function 
necessary for the maintenance f)f life. On elevated mountain 
plateaus, or even in high re‘‘iclcnce» amongst the Alps, an 
increased rapidity in the numVier of respirations and of the pulse, 
as well a.s increased cva|>oration from the lungs and skin, 
occur. 

For some years past, many persons suffering from consumption, 
gout, rheumatism, and anjemic affections have gone to mountain 
Stations, chiefly in Switzerland, for relief, and m^y have 
derived much benefit from the change. It must not 
lie supposed that diminished atmospheric pressure was the chief 
cause of the improvement in health, as its concomitants, viz., a 
diminution in the quantity of oxygen and moisture contained In 
each cubic foot of air, probably the low temperature, with a 
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toUl diMige in tbe dailj habits of life, have assisted in the 
beneficiai leeiilts. The diminution in the qnantity of air, and 
coDseqneatly of oxygen, taken in at each breath is to a certain 
extent connterbalanced hy an increased frequency and d^th of the 
rei|drations, and a greater capacity of the chc?t. I n thi« country, 
alterations in the barometric pressure are chiefly valuable as 
indicating an approaching change in the wind, and as well as of 
the amount of moisture in the sur ; hence the instrument is often 
called '^the weather glass.” A sudden diminution in the 
atmospheric pressure is likely to be attended with an escape of 
ground air from the soil, and therefore to cause injury to h^th, 
especially among d the occupants of basement rooms, unless the 
whole interior of the building be covered with concrete. 

Temptraiurt . — Experience has shown that man can bear 
greater variations of temperature than any other animal, as in 
the Arctic regions a temperature of 70 degrees Fahrenheit, or 
more than 100 degrees below freezing-point, can be safely borne ; I 
that he can not only live but work, and remain in good health ' 
in these regions, provided that he be supplied with suitable 
clothing and plenty of proper food. Dn tne other hand, man 
has existed and taken exercise in the interior of Australia, when 
the thermometer showed a temperature of 120 degrees Fahrenheit, 
or nearly 90 degrees alcove freezing-point, so that he can live and 
be in fairly good health within a range of nearly 200 degrees 
Fahrenheit. 

The effects of a high temperature vary very much according 
to the amount of moisture in the air, as when the air is nearly 
saturated in hot climates, or even in summer in our own, more 
or less languor and malaise arc felt, with great indisposition to 
bodily labour. With a dry air these are not so noticeable. The 
cause is evident ; in the former case but little evaporation 
occurs from the skin, and the normal amount of moisture is not 
given off from the lungs, so that the body is not cooled down to 
such an extent ns by dry air. Sunstroke is probaTily the result, 
not only of the direct action of the sun’s rays, but partly from 
diminished cooling of the blood liy want of evaporation from 
the lungs and skin. 

The effects of temperature on man does not <lepend so much 
on the mean for the day, month, or year, as on the extremes, 
as when the days arc hot and the nights comparatively cool, the 
energy of the system becomes partially restored, so that a 
residence near the sea, or in the vicinity of high mountains, in 
hot climates is, othp things being eminl, less enervating than in 
the plains, as the night air is generally cooler. It is commonly 
believed that hot climates arc necfs^arily injurious to ICuropcans, 
by causing frequent liver derangements and diseases, dysentery, 
cholera, and fevers. This, however, is, to a certain extent, a 
mistake, as the recent medical statistical returns of our army in 
India show that in the new barracks, with more careful super- 
vision as reganls diet and clothing, the sickness and death-rates 
are much reduced. Planters and others, who ride alnnit a gotnl 
deal, as a rule keep in fairly good health ; but the children of 
Europeans certainly degenerate, an<l after two or three 
generations die out, unless they intermarry with natives, and 
make frequent visits to colder climates. This fact shows that 
hot climates, prolmbly by interfering with the due ]x?rformancc 
of the various processes concerned in the formation and 
destniction of the bodily tissues, eventually saji the foundations 
of life amongst EurojH*ans ; but how far tins result has licon 
caused by bad habits as regards fi>od, exercise, and self- 
indulgence, I cannot say. Rapid changes of temperature in 
this country are often very injurious to the young and old, causing 
diarrhoea and derangements of the liver when great heat occurs, 
and inflammatory diseases of the lungs, colds, &c., when the 
air l)ecomes suddenly colder, even in summer. 

The Direct influence of rain on man is not very marked in 
this country, except by giving moisture to the air hy evaporation 
from the ground and from vegetable life, and by altering the 
level of ppound water. ^Fhis is a subject almost ovcrl<H)ked by 
the public, and it is therefore as well that it should be known 
that when ground water has a level, jicrsistcntly less than five 
feet from the surface of the soil, the locality is usually unhealthy, 
and ^ould not, if possible, he selected for a residence. 
Fluctuations in the level of ground water, cs)>ecia]ly if great and 
sadden, generally cause ill-health amongst the residents. Thus, 
Dr. Buchanan in his Reports to the Privy Council in 1866-67, 
showed that consumption (using the word in its most extendi^ 
sense) is more prevalent in damp than on dry soils, and 
numerous reports of medical officers of health, and others, which 
have been published since then, show that an effective drainage 




of the land, and cemsequent cairying away of the ground water, 
has be^ fi^owed by a diminution of these d it eaa es . 

Varying amounts of moisture in the air materially afiect the 
health and comfort of man. In this country, however^ it is not 
only the absolute but the relative proportions of aerial moisture 
which materially influence mankind. The quantity of aqurous 
vapour that a cubic foot of air can hold in su^ienrion, wh^ it is 
saturated, varies very much with the temperature. Thus at 40 
degrees Fahr. it will hold ft*86 grains of water ; at 50 degrees, 
4*10 grains; at 60 degrees, 577 grains; at 70 dttprees, 8'oi 
grains ; and at 90 degrees as much as 14*85 grains. If saturation 
be represented by 100, more rapid evaporation from the skin 
will take place at 70 degrees, and 75 per cent, of saturation, 
than at 60 degrees when saturated, althoimh the absolute quantity 
of moisture in the air is greater at the first-named tem^rature 
than at the latter. As regards the lungs, howcvjsr, the case is 
different , as the air breathed out is, if the rmiratiqns be regular 
and fairly deep, completely saturated with moisture at the 
temperature of the b<My. In cold climates the amount of 
moisture and of the effete matters jgiven off from the lungs in the 
expired air, is much greater than in hot climates, and the body 
is also cooled by the evaporation of water in the form of aqueous 
vapour. Moist air is a better conductor of heat than dry air, 
which accounts for much of the discomfort felt in winter when a 
thaw takes place as compared with the feeling of elasticity 
when the air is dir. In cold weather, therefore, moist air cools 
down the skin an(f lungs more rapidly than dry air, and colds 
consequently result. London fogs are injurious, not only on 
account of the various vapours given off by the combustion of 
coal, but in consequence c>f the air being in winter generally 
saturated with moisture at a low temperature. The injurious- 
ness of fogs and low temperatures will be presently dwelt upon 
at greater length. 

Variations in the pressure and temperature of the atmosphere 
exert a considerable influence on the circulation of air contained 
in the soil, which is called ground air. As all the interstices of 
the groun<l are filled with air or water, the more porous the 
soil, the greater is the bulk of air. The quantity of air contained 
in s(>il varies very much according to the material of which the 
soil is composed, as it is evident that in a gravelly or sandy soil 
it must be greater than when the ground consists of loam or 
clay. The estimates vary from 3 to 30 per cent., but the latter is 
probably too high. If, thereffjre, a cesspool leak into the 
ground, the offensive effluvia, if in large quantities, will escape 
into the soil, and are given off at the surface of the ground, or 
.are drawn into a house by the fire ; but, if small, they are ren- 
dered inocuous by oxidation. The distance to which injurious 
gases and suspended or dissolved organic matters may travel 
through a j)orous soil is sometimes considerable, as I have 
known it pass for 130 feel along a tlisused drain, and above 30 
feel through loose soil. 

Winds exercise a great effect on health lK)th directly and in- 
directly. Directly, by promoting evaporation from the skin, 
and abstracting heat from the Ix^ily in proportion to their dry- 
ness and rapidity of motion. Their indirect action is more im- 
))ortant as the tcm])craturc and and pressure of the air depend to 
I a great extent in their direction. Thus winds from the north in 
this country are usually concomitant with a high barometer and 
dry weather ; in summer with a pleasant feeling, but in winter 
with much cold. South-west winds are the most frequent here 
of any, as al)out 24 per cent, of the winds come from this 
quarter against i6§ from the west, ii^ from the east, and the 
same from the north-east ; loj from the south, 8 from the north, 
and a smaller numlxjr from the other quarters. South-west 
winds are also those which are most frequently accompanied by 
rain, as about 30 j^r cent, of the rainy days are coincident with 
soulh-wesl winds. Another set of obserx’ations give precisely 
the same order, but a considerable difference in their prevalence, 
viz. south-west 31 percent., west 14^, and north-east ll4 per 
cent. Easterly winds are the most unpleasant, as well as the 
most injurious to man of all that occur in this country. 

I now propose discussing very briefly the known relations 
between meteorological ]ihcnomena and disease. I say the 
known relations, because it is evident that there are many un- 
known relations of which at present we have had the merest 
glimpse. For instance, small -pox, while of an ordinaiy type, 
and producing only a comparatively .small proportion of deatltf 
to those attacked, will sometimes suddenly assume an epidemic 
form, and spread with great rapidity at a time of year and under 
the metconnogical conditions when it usually dedines in fre- 
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queiicy. Thim are, however, in thb country known relations 
h&tweenlhe temperatore and, I may say, almost all diseases. 
As hi back as 1^7 1 began a series of elaborate investigations 
on the nortalitv from scarlet fever at different periods of the 
year, and the retations between this disease and the heat, mois- 
ture, and electricity of the air. I then showed that a mean 
monthly temperature below 44* *6 F. was adverse to the spread 
of this ^disease, that the greatest relative decrease took place 
when the mean temperature was below 40®, and that the greatest 
number of deaths occurred in the months having a mean temper- 
ature of between^ 45° and 57“ F. Diseases of the lungs, ex- 
duding consumption, are fatal in proportion to the lowness of 
the ten^perature and the presence of excess of moisture and fog. 
Thus, in January 1882 the mean weekly temperature fell from 
43j®*9 F, m the second week to 36'* *2 in the third, with fog and 
mist. The number of deaths registered in London during the 
third week, which may lie taken as corresponding with the 
meteorological conditions of the second week, was 1700, and in 
the next week 1971. Unusual cold, with frequent fogs and little 
sunshine, continued for four weeks, the w'eekly number of deaths 
rising from 1700 to 1971, 2023, 2632, and 2188. The deaths 
from acute diseases of the lungs in these weeks were respectively 
279, 481, j66, 881, and 689, showing that a large proportion of 
the excessive mortality was caused by these diseases. At the 
end of November and in December of the same year there was 
a rapid fall of temperature, wdien the number of deaths from 
acute diseases of the lungs rose from 297 to 358, 350, 387, 541, 
353, and 389 in the respective weeks. From November 29 to 
December 9 the sun w*as seen only on two days for 4} hours, 
and from December 9 to the 18th also on two other days for 
less than 4 hours, making the total amount of sunshine 8*1 
hours only in 20 days. In January and February the excess of 
weekly mortality from all diseases reached the large number of 
504 deaths ; in December it was less, the fogs not having been 
so dense, but the excess equalled 246 deaths per week. 

The relations between a high summer temperature and exces- 
sive mortality from diarrhrea have long been well known, but 
the immediate cause of the disease as an epidemic is not known. 
Summer diarrhoea prevails to a greater extent in certain localities, 
notably in Leicester (and has done so for years) ; and the cause 
has been carefully sought for, but has not l^cn found out. Recent 
researches, however, jx>int to a kind of bacillus as the immediate 
cause, as it has been found in the air of water-closets, in the traps 
under the pans, and in the discharges from infants and young 
children. In order to indicate more readily how intimately the 
mortality from diarrhoea depends on temperature, I now lay 
before you a table showing the mean temperature for ten weeks 
in summer, of seven cold and hot summers, the temperature of 
Thames water, and the death-rates of infants under one year per 
million population of t.ondon : — 

Londm, Death! under i Vear^ in July, August, and part of 
September, from Diarrka'a per 1,000,000 Population Living 
at all Ages, arranged in the Order of Mortality 


i860 

Mean 

temperature, 
to weeks 

58*1 

renmratune 
of Thamci* 
water 

6o*6 

Agt 0-1 year. 
Death.s from diarrhoea 
tier i,ouo,otx} 
population living at 
all ages 

1862 

... 59-0 

62*0 

189 

1879 

... 587 

60*7 

228 

1877 

... 6 I '2 

63*3 

347 

1874 

617 

63-8 

447 

1878 

637 

64*1 

576 

1876 

64-4 

64*9 

642 


As may be seen, the deaths of infants under i year of age 
from diamam per 1,000,000 population was only 15 1 ; whilst 
the mean summer temperature was only 58^*1 F. against 189 in 
1862, when the mean temperature was 59*'*o. In 1879, when 
the mean temperature was 58' 7, the deaths from diarrhoea rose 
to 228 per million, but a few day* were unusually hot. In 1877 
the mean temperature of the air was 61*2, of the Thames water 
63**3, mortality of infants from diarrhoea 347 per million 

population. In 1874, when the mean temperature of the air 
was 61**7, ^be mortality rose to 447 per million ; and in the hot 
summers of 1878 and 1876, when the mean air temperatures 
were 64**1 and 64**9 ^pectively, the death-rates of infants were 
576 and 643 per million population. The relations, therefore, 
between a hi^ summer temperature and the mortality from 
dburboBa in infants are very intimate. I have selected the 


mortality amongst infants in preference to that at all ages, as the 
deaths occur more auickly, and because young children suffer in 
greater proportion than other persons. 

The ^TOrtionate number of deaths at ail ages from diarrhoea 
corresponds pretty closely with those of infants. To prove this, 
I made calculations for three years, and ascertained that otdy 
j*9 per cent, of all the deaths from ^is disease were registered 
in the weeks having a temperature of less than 50*; 11 *9 per 
cent, in the weeks having a temperature between 50* and m* 
whilst in the comparatively few weeks in which the temperature 
exceeded 60* F., as many as 84*2 per cent, of the total number of 
deaths was registered. In the sixteen years, 1840-56, for which 
many years ago I made a special inquiry, only 18*9 per cent, of 
all the deaths from diarrluea occurred in winter and spring, 
against 81*1 per cent, in summer and autumn. In the twenty 
years, 1860-79, there were seven years in which the summer 
temperature was in defect when the mortality per too, 000 in- 
habitants of London was 200 ; whilst in ten summers, during 
which the temperature was in excess by a* or less, the mortality 
was 317 per 100,000. The mean temperature was largely in 
excess, that is to say, more than 2* plus in three of these summers, 
when the mortality reache<i 339 per 100,000 inhabitants. These 
figures show that great care should be taken in hot weather to pre- 
vent diarrhoea, especially amongst young children ; by frequent 
washing with soap and water to ensure cleanliness, and 
proper action of the skin ; by great attention to the food, 
especially of infants fed from the bottle ; free ventilation 
of living rooms, and es{)ccially of betlrooms ; and by protection, 
as far as possible, t>eing afforded from a hot sun, as well as by 
avoiding excessive exercise. All animal and vegetable matter 
should be removed from the vicinity of dwelling-houses as 
quickly as possible (indeed these should lie burnt instead of being 
put in the dust-bin), the drains should be frequently disinfected 
and well flushed out, especially when the mean doily temperature 
of the air is above 60* F. 

Time will not admit of more than a mere mention of the 
relations l>ctwecn meteorological phenomena and the mortality 
from many other dise.iscs and affections, such as apoplexy from 
heat, sunstroke, liver diseases, yellow fever, cholera, whooping- 
cough, measles, &c., especially as the state of our knowledge on 
the subject is so very limited. A comparison between the 
mortality from several diseases in this and other countries shows 
that certain of these do not prevail under closely corresponding 
conditions. Thus the curves of mortality from whooping-cough, 
typhoid fever, and scarlet fever, do not correspond with the 
curves of temperature in both l^ndon and New York, and the 
same may lie said of diarrhoea in India. It is therefore evident 
that some other cause or causes than a varying temi>erature must 
be concerned in the production of an increased death-rate from 
these diseases. The subject is of great importance, and I do 
not despair of our obtaining some day a knowledge of the agents 
through which meteorological phenomena act in the production 
of increased and decreased death-rates from certain diseases, and 
the means by which, to a certain extent, these injurious effects on 
man be prevented. 

Mr. R. H. Scott, F.R.S., read a paper on ** The Equinoctial 
Gales— do they occur in the British Isles ? ” Most scientihe 
meteorologists, Mr. Scott stated, are disposed to give up, almost 
in despair, the idea of eradicating from the jiopular mind the 
lielief in the influence of the moon on the weather. There is, 
however, another belief, not quite so widely spread, but still 
very generally accepted, whicn attributes to the equinoxes a 
peculiarly stormy character. Over and over again have I heard 
the remark that it would be well for those proposing to take a 
voyage to wait until the equinoctial gales were over. It has 
struck me, therefore, that as we have had for several years past a 
regular system of storm warnings, it might lie of interest to 
ascertain if the record of these warnings, and of the storms 
with which they were connected, exhibited any maximum of 
storm frequency about the equinoxes. 

The period I have taken has been that of the fourteen years 
beginning with the spring of 1870, and I have commenced with 
the spring in order to include the past winter, that of 1883-4. 
With the year 1870, the systematic checking of storm warnings 
was commenced on the demand of the late Colonel Sykes. The 
results were published as ** Parliamentary Papers ** for the first 
seven years, and subsequently the returns have been regularly 
prepared in the Meteorological Office, thou^ only the summary 
of results has appeared in the Annual Reports* As these 
returns give not only the storms for which warnings were issued. 



354 


NATURE 


[August 7 , 1884 


but ftl40 thote for which none were sent out, they afford a ready 
index to the itorms which have been felt on the coasts. 

tely such storms have been selected as have wen really 
severe, such as have attained force p of the Beaufort s^e at 
more than two stadons, with a velocity exceeding 50 miles an 
hour recorded by an anemograph for more than a single hour. I 
have also not discriminated between the directions from which 
the strongest winds were felt. . , , , 

The results of these records show that gales are of no greater 
frcQucncy at the equinoxes than at any other time. 

The diagrams show that the storms are all but exclusively 
confined to the winter half-year, if we lake that to include part 
of the autumn and spring. 

The diagrams show that there is no strongly-marked maxi- 
mum at either equinox, but they do exhibit indications of period- 
icity which are very interesting. 

Leaving the summer alone, as not worth notice, the frequency 
rises from nine and eight in the periods preceding the autumn 
equinox to ten at that epoch. The curve then rises rapidly, the 
value doubling itself and trebling itself in the two succeeding 
intervals. vTa then find a falling off at the time of the Martin- 
mas summer in the first half of November, and a second maxi- 
mum in the end of that month — the period indicated by .Sir 
John Herscbcl long ago, in an article in Good Words for January 
1864, as that succeeding what he called ‘‘The Great November 
Wave," a phenomenon which does not receive os much attention 
now as formerly. The first jiart of December is comparatively 
quiet, but after that the frequency rises to its absolute maximum 
at the latter half of January, from which jjcriod the curve de- 
scends gradually, with one decided check in Februaiy, to the 
same viuue which it had in August, and which it attains at the 
end of April. The check in February reminds us of the well- 
known tradition of the “ halcyon " days at the end of winter. 
The frequency at the spring equinoctial ])enod is nearly 
double what it is at the c()rres|>onding interval at the 
autumn equinox, being 19 as compared with 10. In one 
particular, h<»wevor, the phenomena agree— the equinoxes are 
periods of sudden change in storm frequency. In the autumn 
this rises from 10 to ao as soon as the equinox is passed ; 
in the spring it falls from 27 to 19 as the equinox arrives. 
Accordingly, persons who wait till the eqiiimjx is passed in 
autumn improve their chances of falling in with a storm, for the 
diagram sliows no signs of a lull once a heavy storm lias oc- 
curred. In the soring it would ajiparcnlly be wise to wait till 
April was well advanced, if you wished to get calm weather in 
the Bay of Biscay. 

If we now l<>ok to sec what evidence of recurrence of storms 
for particular short iicriods is discoverable in our data, wc find 
that the day most ircquently so distinguished is January i, on 
which a storm was recorded six limes in the fourteen years. 
This is very remarkable, as December 31 only shows one, and 
January 2 only two storms. Five clays — November 10 and 20, 
{aniiary 18 and 19, and February 26 — show' five each, and no 
less than sixteen days show four. The stormiest two-day inter- 
val is th.il of January 18 and 19, which, as just explained, ex- 
hibits five storms each, Tlio most disturlK'd thrcc-day period is 
that of Innuary 24 to 26, where we find four storms on each 
day. The date of the Battle of Trafalgar, October 21, is marked 
by two fours, on the 2 1st and 22nd, but tlie end of October is not 
so disturlicd as the end of January. 

The diagram also shows that almost every month in the year 
is occasionally nearly free from storms. October, November, 
I)eceniber, and January have only one apiece, but in difterent 
years. March is the only month which has at least two storms, 
thus justifying its epithet, ** March many- weathers." 

Mr. Scott also read a paper on Cumulative Temperature, of 
which the following arc tne leading points 

On the walls of the Meteorological Annexe will l>c found a 
series of diagrams, exhibiting from various districts in the United 
Ki^dom, in graphical form, the March of Temperature, 
Rainfall) and Bright Sunshine, from the beginning of the pre- 
sent year, and also for the entire year 1881, which is reproduced 
fo^urposes of comparison. 

Ine object of these curves is to show clearly some of the most 
important factors in the growth of crops. 

It is proved, almost beyond a doubt, that each plant, say each 
individual cer^, requires a definite amount of heat to bring it 
to maturity. Thus, moiae requires more than wheat, and wheat 
again more than borlev or oats. 

Now various invest^fotors, and notably Boussingault and Prof. 


Alphonse de Candolle, of Geneva, have devoted much attention 
to Ithis subject, and the latter writer, in his Gdo^phie 
Botonique," has come to the conclusion that a certain total 
amount of temperature above a definite base line is necessaij 
for plant growth, and that this amount, or, os he calls it, this 
** sum of temperature," varies for each crop. 

He found that plants, os a role, did not begin to give indica- 
tions of active vegetation until the temperature rose above 6** C. 
This temperature, 6® C., or, in round numbers, 42® F., that is 
ten degrees above the freezing point, is token as the base for all 
the diagrams. Although Profi de Candolle propounded his views 
some years ago, as recently as the year 1874, at the Agricultural 
Conference at Vienna, meteorologists were quite at sea os to how 
these sums of temperature were to bs calculated. 

The credit of solving this problem belongs to Lieut. -General 
Richard Strachey, the Chairman of the Meteorological Council. 
In the first place he proposes to adopt a certain unit of tempera- 
ture to supply a standard for calculation, the unit being one 
degree continued for the unit of time, either one hour or one day, 
as the case may be. Such a unit may be conveniently called an 
hour degree, or day degree. The unit of time adopted for the 
calculations to which I am about to refer is a day, and the unit 
of what may lie termed the effective temperature is therefore a 
day degree, A day degree therefore signifies I* F. of excess or 
defect of temperature above or below 42® F. continued for 
twenty-four hours, or any other number of degrees for an 
inversely proportional number of hours. 

Now the first idea I want you to take in about these day 
degrees is that when wc speak generally of the mean or average 
temperature for a day, or month, or year, we imply that the 
resulting temperature is the same as would be observed if the 
thermometer indicated this mean temperature throughout the 
entire period for wliich the mean is taken. Thus, if we were 
dealing with daily means, an average daily temperature of 62® F., 
which is an ordinary temperature for a worm summer’s day, 
would mean twenty day degrees of temperature for that day, 
starting from the assumed base line of 42® F., which has already 
been mentioned. 

The first step therefore towards determining this effective 
temperature in day degrees resolves itself into determining as 
Kjiccdily and simply as possible the average temperature for the 
period under consideration. 

Wc liavc, fortunately, to our hands, a very simple mode of 
arriving at the mean temperature with accuracy sufficient for our 
purposes. Almost all oliservers record the maximum and 
mininum temperatures once in the twenty-four hours. It is 
found that the half sum of these readings, the mean between 
them, is nearly but not exactly the averse for the day. It 
must, of course, be understood that the instruments must be 
read regularly and at the same hour every day. 

I’lie next points which require attention are i whether the 
maximum ana minimum are both above 42®, which occurs in 
summer, or both lielow that point, which occurs in winter ; or, 
finally, whether one is al>ove, and the other below. In the first 
case all the accumulated temperature is to the good ; it is all on 
the positive side. In the second case it is afi on the negative 
side. The third case is the only one which presents difficulty, 
for when the extreme temperatures are on either side of the line 
of 42' , one portion of the effective temperature for the day is 
l>o iiive, and the other negative. 

Now, General Strachey carried out along series of calculations, 
liascd on the observed hourly temperatures at Kew Observatory, 
and at other stations in the United Kingdom, in order to ascer- 
tain the magnitude of the co-efficient by which the difference 
lietween either of these extreme temperatures and the base tem- 
perature (42^ F.) should be multiplied in order to obtain the 
values of the temperatures in excess or defect of 42® F. expressed 
in d.iy-degrees, and he found that this, for a weekly period^ 
was o'4. 

Accordingly wc get the following rules ; — 

If the mean of the day is above 42® F., we multiply the 
difference between the minimum and 42® F. by 0*4 (four-tenths), 
and call this the negative effective temperature. 

To find the positive endive temperature we subtract from 
the difference between the mean for the day and 42®, the negative 
effective temperature just determined. 

If the mean of the day is below F. the proceeding is 
similar ; but we first ascertain the positive effective temp e rat ur e; 
and subtract that from the difference between 42® F. and the 
mean, thus obtaining the negative effective temperature. 
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The method of detennining the effective temperature, which 
ntf^ briefly be called the accumulated temperature, is fully ex- 
in a paper by General Strachey, which will appear in 
forthcoming volume of the “Quarterly Weather Report,” 
that for 1878. Meanwhile it is extremely interesting to examine 
the diagnons in the Annexe somewhat minutely, and to observe 
how the total accumulated temperature, say, up to July i, is 
made up in very different ways in the two years, 1881 and 1884, 

there exhibited. ... 

The -year 1881 was very cold m the winter, and its accumu- 
lated temperature was made up in the spring and early summer. 
In the present year we had practically no frost, but then we had 
unusuafiy cold weather at Easter and at the end of Mav. 

The practical application of the data thus obtained as stan- 
lirds of comparison for the growth and ripening of various 
agricultural products must of course be left to the agriculturists, 
and it will be interesting to learn how far a correspondence be- 
tween the character of the several crops ami the accumulated 
temperature of the year can be establish e<i. 

Tbe measure of temperature afforded by this system of com- 
putation appears to be as well suited to supply a standard of 
comparison of climates for hygienic purposes as for agriculture, 
and the diagrams indicate in a forcible manner the characteristic 
differences of climate, in respect of temperature, of the portions 
our islands to which they refer. 

Mr. William Marriott read a paper on “ Some Occasional 
Winds and their Influence on Health.” After referring briefly 
to the causes of winds, Mr. Marriott siKike of the East wind, 
the Mistral, the Sirocco, and other well-known occasional winds. 
Of the East wind, Mr. Marriott said it was tlie most drcacle*! 
in this country. It is usually dry, cold, and very penetrating, 
and is well described in the old saying — 

** When the wind is in the East 
'Tis neither gowl for mati n<>r tHrasi." 

Or. Arthur Mitchell, in a “Note on the Weaihci* of 1867, 
and on some effects of East winds,” says, “Such winds 
blowing over a moist surface, like that, for instance, of the 
human lK)dy, tend to reduce the lemj)oraturc of that sur- 
face to the tem]:>erature of evaporation, whicli in this case 
is much below that of the air itself. In licking up the 
moisture — that is, in causing its evaporation — a large 
amount of heat is rendered latent. This heat must he taken 
from something, and, in point of fact, our bodies are, ami 
must be, atmost its entire source. A cold and dry wind, 
therefore, cools the surface of our bodies, not simply by 1 
enveloping them in a cool medium, and warming itself by 
conduction at their expense. It does this of course ; but, being 
dry as well as cold, it does it with less activity than it would if 
moist and cold — damp air being a better conductor tb.m dry air. 

It is chiefly, however, by the other mode that dry cold winrls 
abstract heat from our bodies, — that is, by using their hc.nt in 1 
the conversion of moisture into vapour. The heat so used I 
becomes latent, and is for the time being lost. It does not rat-e i 
the temperature of the air in immediate contact with the body. | 
On the contrary, that air itself, low as its tem]>crature may !)c, I 
gives up some of its heat to become latent in the vaporised I 
OHoisture, and probably gives up more than it gains ' 
from our bodies by conduction, so that the temperature of the 
film of air actually in contact with our lK)dies may be, and pro- 
bably is, a little lower than the temperature of the bulk. The 
(fowtity of heat which our bodies lose in this way is far from 
insignincant, and the loss cannot be sustained without involving 
extensive and important physiological actions, and without in- 
flttencing the state of health. In feeble and delicate constitu- 
tkms, the resources of nature prove insufficient to meet the 
demand made on them, and a condition of disease then ensues.” 
— of the Scottish Meteorological Society, vol. ii. 
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I^ceedings of iAo Linnean Society of Nfn* South JVates, vol. 
viii part iv. contains : — Occasional notes on plants indigenous 
in the neighbourhood of Sydney, by E. Haviland. — Tempera- 
ture of the body of Echidna hystrix^ by N. de Miklouho- 
Mat^y.— Plagiostomata of the Pacific, part 2, by N. de 
Miklouho-Maclay and W. Macleay, F.L.S.— Notes on some 
reptiles of the Herbert River, by W. Macleay, F.L..S,— Notes 
on some customs of the aborigines of the Albert district, by C. 


S. Wilkinson, F.G.S., F.L.S. — On the brain of GreVs whaler 
by W. A. Haswell, M.A., B.Sc. — On a new genus of fi^ from 
Port Jackson, by W. Maclei^, F.L.S. — Fishes from the South 
Sea Islands, by Charles De vis, M.A. — Some results of trawl- 
fishing outside Port Jackson, by W. Macleay, F,L,S.— The 
“Barometro Araucano” from the Chiloe Islands, by N. de 
Miklouho-Maclay. — Far southern localities of New South Wales 
plants, by Baron Sir F. von Muller, K.C.M.G., F.R.S. — De- 
scription of Australian Micro-lepidoptera, part lo, by E. Mey- 
rick, B.A. — Notes on the geology of the southern portion of the 
Clarence River basin, by Prof. Stephens, M.A. — Dimensions 
of some gigantic land-tortoises, by J. C. Cox, M.D., F.L.S. 

The Zdtschrift fUr whsenschaftliche Zoologies vol. xl. part I, 
contains : — P, M. Fischer, upon the structure of Opisthotrema 
cochleare^ nov. genus et spec. : a contribution to the anatomy of 
the Trematoda. — F. Blochmann, remarks upon some Flagellates. 
— A. Korotneff, the budding of Anchinia. — L, Ddderlcin, studies 
of Japanese Lithistidse.— Brock, the male of Scfioloidia 
lifnolatOy d’Orb. (Sepiola lineolata^ Quov and Gaim ), with gene- 
ral remarks upon the family of Sepioladse. — A. Gruber, upon 
the nucleus and nuclear- fission in the Protozoa. — O. E. Imhof, 
results of a study of the pelagic fauna of the Swiss fresh-water 
lakes .and tarns. 

Part 2 contains : — A. KdJIiker, the cmbiyonic germinal 
layers and tissues (with a postscript). — C. R. Hoffmann, con- 
tribution to the histoiT of the development of reptiles. — P. 
L.angerhans, the worm-fauna of Madeira. — F. Ahiborn, (i)upon 
the origin .and exit of the cerebral nerves in Petromyzon ; 
(2) u]>on the segmentation of the lH)dy in V^ertehrates ; (3) upon 
the importance of the pineal gland (conarium, epiphysis cerebri). 
— C. Emery, study of Luciola italica^ L. 

The Morphotogisches Jatirbueh^ vol, ix. part 3, contains the 
following : — G. Huge, contributions to the study of the hncmal 
system in man.““J, E. V. Hoas, a contribution to the morpho- 
logy of the nails, chaws, and hoofs of the Mammalia. — M. 
Davidoff, on tlie v.ariations of the’ plexus lumbosacralis of Sola- 
mandra macuiosa , — (). Hiitschli, remarks upon tlie gnstraea 
theory.' — C. Gegenbaur, on tlic accessory tongue {Ptica fmbriata) 
of man and other mammals. 

Vol. ix, part4Contains .* — Sagemehl, contributions to the com- 
parative analomy of fishes, ii., sonm remarks upon the membranes 
of the brain in bony fishes. — P. Ecsshaft, upon the muscles and 
fasciae <»f the female perineum. — II, Klaatscli, contributions 
to a more exact knowledge of the Campanularia.— G. Bnitr, the 
carpus of the Arlit»dactyles : a morphogenetic study. — G. Gegen- 
baur, contributions to the analomy r)f the mammary organs in 
Kchidiia. 
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Mathematical Society, Julv 11.— Dr. R. M. Ferguson in 
the chair. — Prof. Chrystal contributed three papers on the appli- 
cation of the multiplication of matrices to prove a theorem in 
spherical geometry, on the discrimination of conics enveloped by 
rays joining the corresponding points of two projective ranges, 
and on the partition of numbers ; in connection with the second 
of these he indicated a solution he had received in a note from 
Signor Cremona of Rome. — Dr. Alexander Macfari.anc gave 
illustrations of a common error in geological calculations ; and 
Mr. A. y. Fraser explained two solutions (by himself and Mr. 
R. E. Allardice) of a problem of arrangements entitled La Tour 
d’Hanoi, which appeared in the Journal des Dibats for December 
27, 1883. 

Paris 

Academy of Seieneea, July 28.— M. Rolland, President, in 
the chair. — On the rule of Newton as demonstrated by Syl- 


by Syl- 
vester ; a sequel to the two previous communications, by M. de 
Jonquiercs. Here two cases of indeterminants are dealt with ; 
( I ) That in which several consecutive terms are wanting in the 
equation, the absence of one or more non -consecutive terms 
giving rise to no uncertainty ; (2) that in which one or more of 
the quadratic functions intervening in the operation are identi- 
cally nul.— A study of the deviations of the pendulum at Fort 
I^reto, Puebla, Mexico, two illustrations, by M. Bouquet de la 
Gryc. These observations were conducted by means of a 
multiplying seismograph set up in connection with the expedi- 
tion sent out to ob^rve the transit of Venus. Their object was 
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to ascertain how far the oscillations of the ground and the phe- 
nomenon of tides may be determined by the vibrations 01 the 
pmdulum in volcanic and mountainous regions. — Rejiort of the 
Commissioners, MM. Gosselin, Pasteur, Marey, Bert, and others 
on various recent communications received in connection with the 
present outbreak of cholera in the South of France. TTie Com- 
mission has examined altogether 240 communications, mostly from 
Spain, and cither suggesting “infallible nostrums,” or such reme- 
dies as are already in practice. Others recommend hypodermic in- 
jections of the nitrate of julocarpinc, arsenic, copper, j)henic acid, 
salicylic acid, vnj)Our of h^ponitric acid, intra-venous injections 
of pure water, or mixed with chloride of calcium or other salts. 
All these methods have been tried, mostly with indiffereni re- 
sults, although phcnic acid and the intra-venous injections seem 
to call for further consideration. But, s]>eaking generally, the 
Commission regrets to have to report that none of the communi- 
cations contain any really useful suggestions. — ( »n a new a]»pli- 
cation of electricity to the treatment of fibrous tumours of the 
womb, by M. (i, AjKintoli. — Researches on whcMtcn and other ! 
flours ; distribution of the acid and saccharine elements in the 
various products td the corn-mill, )>y M. iJalland. — Note <in the 
analytical calculating machine invented by Charles 1 tab)>age, by 
General P'. J.. Menabrea. '1 he author gives a full description 
of the machine left inconiplete<l by the invent<ir. lie also gives 
an unpulilishcd letter of Mr. Babbage, dated August 28, 1H43, 
and certifying that the anonymous I'inglisli translation of Sigiu»r 
Menabrea’s original account of the in.achine, which appeared 
with some brilliant accompanying explanations in the thirrf 
volume of the Scientific Mentoits, was liy I.ady Ada l/»ve- 
lacc, only daughter of Lord Iiyron.--Noie on the exact 
number of the variations gained or lost in the nniUipti- 
cation of the polyncjme /(4) by the binomc x'' ± //, by M. 
D. AndreJ.— Note on the temperature and critical pressure 
of the atmt)sphere. Relation between atmos]»hcric lempei- 
ature and the j)ressiirc of eva]u>rati(»n, by M. K. Obx’wski. 
— Description of a new method of directly measuring absolute 
magnetic intensities, by M. A. LcmIuc. 'I his method, which is i 
an application of M. I.ijjpmann's discovery, is extremely simple 
and expeditious. It enables magnetic intensities to be measure<l 
in absolute unities, and is n<iw being applied by the author to 
the sliuly of a magnetic field.— Note on the c<»mbustiun of ex- 
plosive gases in various stales <»f dilution, by M. A. Witz.— 
pJotc on the quantitative analysis of nitric acid by preci]>ilation 
in the state of nitrate of cinchonamine. Apjdication of this 
process to the (jiiantilative nnalysi.s of the nitrates contained in 
natural waters and in jdants, by M. A maud. — Note on the 
triocelic ether of a bulylic glycerine, by M. I.. I'runicr. — 
Note on a new nietho'd of making a quantitative analysis 
of the dn^ extract of wines, by M, K. II. Amagat. — 
Anatomical and physiological descripli<»n of Convoluta SthuUzii^ 
a curious .animal of relatively high organisation, but in which 
the association with chlorophyll elements has produced some 
interesting physiological 1 phenomena, by M. A, Barthelemy. 
Although deprived of eyes even in the rudimentary state, these 
worms appear to possess a sort of visual sensation. The act of 
breathing by absorption of carbonic acid through the cuticle also 
presents a striking analogy to that of submerged acjuatic plants. 

— Fourth contribution to the hislc»ry of the formation of coal, 
isolated carboniferous blocks, from Commentry, by M. B. 
Renault. — Note on the microscopic organism associated with 
the zooglffiic tuberculous, by MM. B. Malassez and W. Vignnl. 
— Note on a hitherto unobserved portion of the sting of melli- 
ferous insects, and on the mechanism employed by them in 
expellinc the venom, by M. G. Carlct. — Memoir on the geology 
of the Kepp district, Tunisia, one illustration, by M. P, Mari's, 
The author determines in this district a regular supen^sition 
of the Upper Cretaceous, ICocene, and Miocene formations, a 
detailed study of which promises to be of great interest. — Note 
on the relations existing lietween the crystalline systems of 
various suI)Stonces, by M. K. Mallard, 

Bermn 

Phytical Society, June 27. —Dr. Konig descril>ed a sub- 
jective optica] perception of which he had repeatedly l»ec6rae 
conscious in the morning on waking from sleep and while his 

S res were yet shut. On a blue-gray backgrouna he saw regular 
osely amoining hexagons, like the cells of a beehive, the 
contours of whic£ appeared black, while the upper sides and the 
outwardly adjoining sides of the hexagons had a yellow appear- 


ance interiorly, mb eflect produced perhaps by way of contrast 
to the bluish background. In the interior of each hexagon, but 
not exactly in the centre, and ju5-t a^ little uniformly in the 
different fields, a black point was risible. The radius of each 
figure was about the length of the diameter of the moon’s image. 
In endeavouring to explain this phenomen<in Dr. Konig thouAt 
first of the epithelial cells of the eye, w hich formed a simHar 
mosaic behind the retina, and calculated the visual angle under 
which such a phenomenon was produced. From this calculation 
It appeared that these hexagons were considerably less than the 
subjective ones, as many as twelve epithelial cells being needed 
to tally with the field of the subjective figure. No other expla- 
nation ^ of the phenomenon had yet been come ujwn by 
Dr. K«>nig.— Prof. Necsen gave a short survey of the 
methods that had hitherto been proposed writh a view to 
rcgubiting the electric current in its technical application. 
No method, it appeared, had yet been introduced into practice, 
and for the present the question turned only about proposals on 
of princijjle. These were divisible into such as sought 
to regulate the energy by changing the resistance, and into such, 
on the ^'ther hand, as attempted this object by changing the 
electromniive force. The change in resistance was effected at 
fir'll by means of the hand, and later in different ways automatic- 
ally. 'I he t liange of electromotive force in the case of dynamic 
mathines wa', sought in jiart by regulation of the propelling 
steam-engine, in part by change of the magnet, in part by means 
of a second loimicracting en^ne, in jiarl by changing longitu- 
dinally the wire jailleys, and in part by (»p}>o.sed windings of the 
rolling wiles. Thirdly, .and Lastly, it was proposed as a means 
tow.ards legulating the electric current, that when the dynamic 
machine delivcreil more electricity than was used, the surplus 
shouM be diverted to the sujiply of an accumulator where, wWn 
the machine yiedded too fetblc a current, the supplementary 
energy lequired could be drawn. Prof. Necsen gave a more 
deiaiie<l .account of some of these proposnR, and concluded in 
favour of the Inst or thinl method, that, namely, of the trans- 
ference ami slor.agc of surplus energ)' in .an accumulator, as the 
most advisable <>f all the ]>lans proposed from a practical point 
of view. 
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THE REPORT ON TECHNICAL INSTRUCTION 

T he Report of the Royal Commissioners on Technical 
Instruction is now before the public. These two 
volumes, together with the short interim Report on 
Apprenticeship Schools in France, which was issued two 
years ago, extend over a wide range of matter. The 
Commissioners’ account of their travels abroad and at 
home is narrated in vol. i., which concludes with their 
various recommendations. Vol. ii. contains a Report on 
Agricultural Education, by Mr. Jenkins, and another on 
Technical Education in America, by Mr. Win. Mather. 
In the remaining volumes will be found a Report by 
Mr. Wardlc on Silk Industries, and a scheme by Prof. 
Sullivan for Technical Education in Ireland, and a variety 
of Statistics and Programmes are also promised. 

The immense mass of detail thus gathered together in 
this voluminous and interesting blue-book renders it a 
matter of some difhculty to give anything like an adequate 
review of the labours of the Commission. In the present 
article we shall confine our attention to that part of the 
Report which deals with technical schools in foreign 
countries, reserving for a second notice that part of the 
Report which relates to (ireat Britain. 

The Commissioners preface their account of Con- 
tinental Technical Instruction wMth some concise intro- 
ductory notices of the general conditions of Primary and 
Secondary Education in various nations. Their remarks 
on the gradation of schools, on the use of school museums, 
and on the prominence given to drawing are worthy of 
attention. After these notices the Commissioners deal 
with artisans’ evening technical schools, artisans’ appren- 
ticeship schools, intermediate technical schools for fore- 
men, trade and professional schools for women, and the 
higher technical instruction for employers and managers. 
Concerning the first of these matters the Commissioners 
remark on the value of the numerous continuation-schools 
(Fortbildungschulen) which exist in nearly all towns of 
Germany and Switzerland. It appears that in Bavaria, 
Baden, and elsewhere, pupils leaving the primary schools 
at the age of 13 are compelled bylaw to continue their 
studies in the evening schools until the age of 16 : a truly 
wise rule, calculated to sustain the benefits of school 
training at a period when such training is too often pre. 
maturely cut short. It also appears that although in no 
country abroad is there any organisation for systematic 
evening instruction at all comparable to that under the 
control of our Science and Art Department, the teaching, 
at least in many foreign towns, is conducted by pro- 
fessors of higher standing than, and of superior attain- 
ments to, the ordinary English science-teacher ” who, 
it must be confessed, is too often sadly deficient in train- 
ing. On the subject of artisan apprenticeship schools 
the Commissioners do not add much to the information 
given two years ago in their preliminary report, so far as 
France is concerned ; but, in relation to some of the 
German schools, as, for example, the clock-making and 
wood-carving schoob at Furtwangen and other districts 
of the Black Forest, there is much interesting informa- 
tion. In Wurtemburg there are no such schools, as the 
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authorities prefer to attempt to give sound education by 
means of evening and Sunday schools, without interfering 
with the conditions of daily labour. 

In regard to Intermediate Technical Schools for fore- 
men and others much is being done abroad, both in the 
special departments of weaving, mining, and industrial 
art, and in more general schools. In France particularly 
this is the case. The great schools of this type at Lyons> 
Rheims, and Paris are practically unique. There is 
nothing approaching them in this country except perhaps 
the Allan Glen's Institution in Glasgow. These schools 
and the secondary technical schools of Germany are elabo- 
rately described. The Higher Trade Institute of Chemnitz, 
and the four “ Industrie Schulen” of Munich, Augsburg, 
Nuremberg, and Kaiserslautern are of this class, inter- 
mediate between the Real-Schulen and the Polytechnics. 
No classics are taught in these schools. Throughout 
Austria, Germany, France, and Holland there are also 
special schools for mining and for the building trades. 
The Commissioners devote many pages to the weaving 
schools, which, like those of Chemnitz, Crcfcld, and 
Mulhoiisc, are to be found doing work of utmost import- 
ance to the continental industries. The spirit with which 
municipalities and manufacturers suppe^rt these schools is 
truly remarkable. Employers are constantly looking out 
for students who have attended the technical classes. The 
manufacturers feel it imperative to extend their work in 
order that in troublous times they may have more than 
one siring to their bow. Thus in Crefeld, w'here silk 
goods are the staple manufacture, much attention is given 
in the weaving school to the weaving of jute, wool, and 
cotton. The people cheerfully tax themselves to pay for 
efficient management. They recognise that the day has 
gone by w^hen money can be made without effort ; “ to 
exist they must move on.” Heavily taxed as the (}erman 
people are by the burden of enormous civil and military 
expenditure, they yet believe that it is cheapest in the 
long run to educate the ** human machine ” to the highest 
pitch of i^cifcction. 

It is, however, with the higher technical instruction, 
with the great Polytechnic colleges of Ciermany, and with 
the txole Centrale and itcolc Polytechnique of Paris that 
the interest of the Commissioners’ Report culminates. 
The German Polytechnics form a group of institutions of 
which the type is absolutely wanting in this country. 
These institutions, though in many respects resembling 
the German universities, differ absolutely from them, 
not merely in being technical and practical, but 
in having fixed curricula of study, and regular sys- 
tems of examination. The eleven schools of this 
type (eight of which arc in Germany proper, one at 
Zurich, one at Delft, one at Moscow) have been built at a 
cost of not less than three millions sterling, and are main- 
tained at an annual cost of over 200,000/. This amounts 
to a State expenditure of about 100/. per annum for each 
student in attendance. This may be contrasted with the 
case of the two leading English Universities of Cam- 
bridge and Oxford. These and their colleges are believed 
to have a total annual income from endowments of 
500,000/., and as there are about 5000 men in total at- 
tending the two Universities, this also is at the rate of 
100/. per annum per student There is, however, ro^ 
in the Polytechnic for three times the number of stud^ts 
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actually in attendance. A few figures rcsp^ing some of 
these schools will show how these institutions stand in 
pul^ic opinion. The Munich Technical High School cost 
1 57/x>o/., the apparatus alone being worth 36,000/., and 
the annual expenses amounting to 20,000/. The Zurich 
Polytechnic spends 20,000/. annually, 1 3,800/. being derived 
from Federal taxes, and 3794/. only from fees. There are 
forty-five professors on the lecturing staff. 50,000/. have 
just been spent on laboratory extension. The Stuttgart 
Polytechnic has a State subvention of 12,000/., that of . 
Dresden 12,200/. The Hanover Polytechnic cost 350,000/. ; ’ 
its collection of models (chiefly engineering), 36,000/., and 
1250/. is spent every year in adding to the collection. 
Some idea of the preparation made for teaching engineer- 
ing students may be gathered from the fact that there are 
stated to be in this one school no fewer than 673 tables 
for drawing. The Berlin Polytechnic, now nearly com- 
pleted, has cost 450,000/. ; that of Moscow 496,000/. The 
chemical laboratory of the Polytechnic of Aachen alone 
cost 45,000/. The Bemouillianum of Berne cost that little 
town more than i/. per inhabitant ! At such a price do 
our neighlx)urs provide for the higher technical training. 
In France, too, the technical schools are maintained at j 
great cost. In the I^'.colc Poly technique, salaries alone 
amount to 22,000/. per annum. A new addition to the 
laboratories is costing 96,000/. All this is found by the 
Government. On the other hand the Nicole Centrale, 
which spends 17,836/. ]>er annum, is self-supporting, the 
fees being very high.. 

From this enormous expenditure of money on Higher 
Technical Education, tangible results cannot but accrue. 
Many such are mentioned in the pages of the Commis- 
sioners’ KcfW)r(. 'rhey adduce examples of improvements 
in machinery which arc the result tt) a large extent of 
students' training. They point out how in Continental 
chemical works and dye works there is a thoroughly 
trained chemist at the head of each separate department. 
They indorse the opinion of Prof, von Helmholtz as to 
the absolute economy of employing as heads of depart- 
ments persons conversant with the theory of their w'ork, 
and able by virtue of their scientific knowledge to antici- 
pate results and to make quantitative calculations. They 
remark that in physics, as also in chemistr)', the knowledge 
of the principles of the science and of the methods of 
research is the more important part of the equipment of 
the technical student. They ascribe the general diffusion 
of high scientific knowledge in Germany to the multipli- 
cation of the Polytechnics, and to the small cost of a 
higher or University education. Amongst the opinions, 
which they quote, of authoritative speakers, there is one 
of particular appositeness from the mouth of Prof. 
Quincke. He holds that it is an error to suppose that 
any Polytechnic course of instruction can //s^// teach 
a student to erect an engine, w'ork a blast-furnace, or 
manufacture sulphuric acid : He holds that lectures and 
laboratory work are obviously insufficient to prepare the 
student for carrying on work where actual practical ex- 
p^ence is needed ; but that, in contradistinction, the 
object of the Polytechnic School is /tf faciliMt the tran* 
siticn from pure science to practice. The functions of 
the Polytechnic have probably never before been so well 
defined. It nvay be an open question what kind of train- 
ing is the best to qualify a man to be manager of an in- 


dustrial concern. But there can be no questiem whatever 
of the consensus^of opinion on the Continent as to the 
value of the Polytechnic training. It may not, nay, can- 
not, supplant the experience of the workshop : but it 
gives something that no amount of mere workshop expe- 
rience can give— something which, were it suitably intro- 
duced into industrial Britain, would supply the greatest 
industrial want of our time. 

BRITISH MINING 

British Minings a Treatise on the History, Discovery, 
Practical Dei^elopment, and Future Pros^cts of Metals 
liferous Mines in the United Kingdom, By Robert Hunt, 
F.R.S. 4to. Pp. XX, 944, 231 Woodcuts and 2 Folding 
Plates. (London : Crosby Lockwood and Co., 1884.) 

T H E title shows that the author’s object is to describe 
the past and present condition of British metal 
mines, and to venture some prophecies as to their future. 
It requires a bold heart to attempt a work of this kind ; 
but, as explained in the preface, Mr. Hunt’s long con- 
nection with mines and his official position as Keeper of 
Mining Records have given him excellent opportunities 
or gathering information. 

The work is divided into four books. Book 1 . gives a 
long historical sketch of British metal mining from the 
time of the Plucnicians downwards. With reference to 
St. Michael's Mount being their trading station, the author 
indorses the old Cornish tradition and disagrees (p. 845) 
with Prof. Rhys, who has suggested that the Isle of Thanet 
was the Iktis of Diodorus. From detached memoirs and 
reports much information has been collated concerning 
mining work carried on by the Romans for lead, iron> 
copper, and gold. 

In Chapter HI., upon mining to the eighteenth century, 
Mr. Hunt fixes very exactly the dale of the introduction 
of gunpowder for blasting in Cornish mines. Chapters 
IV., V\, and \’I,, relating to the mining of tin, copper, lead, 
silver, iron, and zinc to the end of the eighteenth centur>', 
arc full of valuable facts, and both here and in Chapter III. 
we notice many interesting statements concerning the 
special privileges of miners and the charters granted to 
them. 

Book II., occupying one-third of the volume, is devoted 
to the formation of metalliferous deposits. The rocks 
and mineral veins of the principal mining districts are 
described, and long quotations are made from sundry* 
writers. Mr. Hunt then sets forth the hypotheses of the 
best-known authors concerning the origin of lodes, and 
very* w'isely docs not bind himself to any particular 
theory ; he admits that mineral veins have been formed 
by deposition in fissures from lateral infiltration, from 
surface-water carrying down soluble salts they have dis- 
solved out in their passage, and lastly, from ascending 
mineral springs. He further considers that many' of the 
conditions observcxl are due to electro-chemical influences. 

In the last chapter of this book the author brings forward 
instances of remarkable tin, lead, and copper mines in 
Cornwall, Wales, Ireland, and the North of England. 

Book III., which is of the same length as the preceding 
one, is a treatise on practical mining. Rock-boring by 
machinery very properly comes in for a large share of 
attention, bnt some other departments of mining are 
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treated rather cursorily. In speaking of the man- 
tnf^ine for raising and lowering men, Mr. Hunt points out 
that the reason why this valuable in\*ention is so little 
used is " the unfortunate system under which the mines 
of Cornwall and Devon are worked — a system which does 
not encourage the holder of shares to take any interest in 
the mines themselves, his interest being confined to the 
market value of the shares which he holds.” This remark 
is unhappily applicable to other districts. 

In Chapter IV’’., on ore-dressing, after an historical 
sketch, the principles of the mechanical prep.'iration of 
ores for the smelter and the various kinds of machines 
now in use are described with the aid of numerous illus- 
trations. 

Chapter V., upon the discover)' and extraction of iron 
ores from veins and other deposits, is disappointing, on 
account of its meagreness compared with the space de- 
voted to less important metals, and the Cleveland ore 
should scarcely have been dismissed in a dozen lines. 

Book IV\ relates to the future prospects of British 
mining. To persons interested in mines, whether as 
owners, shareholders, workmen, or merchants furnishing 
them w’ith supplies, this book will no doubt seem the most 
important in the volume. Mr. Hunt is not sanguine 
about better prices for tin, and he says that “ it is im- 
probable that our native copper mines can be expected to 
prove profitable for some time to come” ; in the case of 
lead he evidently is not more hopeful, and though the 
prospects as regards zinc .arc brighter, still we are unable 
to supply our own wants. In spite of the productiveness 
of our iron mines, we have to import more than three 
million tons of iron ore annually. 

The fourth chapter of this book contains numerous 
useful suggestions for working mines, and is well worthy 
of consideration by miners and shareholders in mines. 
With reference to profitable mining, Mr. Hunt says 
(p. 868) ; — The question is frequently asked, Is British 
mining a remunerative pursuit ? Various replies might 
doubtless be given in accordance with any particular set 
of views and opinions held on the subject, but mines pro- 
moted by mere speculation can scarcely be expected to 
become profitable, inasmuch as they are too frequently 
grounded upon a misrepresentation of facts, while the 
capital connected with them is often largely diverted to 
the pockets of individuals whose main purpose is imme- 
diate gain. Further, the management or conduct of 
affairs is often leavened with ignorance and incompetency ; 
the acquisition of persona] gain, at the cost of unsuspect- 
ing shareholders, t^ing unfortunately sometimes the rule 
of action.” No one who knows anything about mining 
can ftiil to indorse these remarks. 

In Chapter V., which contains, the general summary 
and conclusion, Mr. Hunt says that "the exhaustion of 
our mineral wealth is now going onward at a rapidly in- 
creasing rate,” and the question arises whether we can 
meet the demands of trade from British mines or not. 
According to the author, our tin ore is practically inex- 
haustible, but for copper, lead, zinc, and silver we must 
depend greatly upon foreign and colonial mines ; of iron 
ore we have enough for some years, though certain foreign 
ores are of importance to us. 

The situation is summed up as follows : — " Without 
great improvements in the principles of mining it will not 


be possible to work, at a profit, many of our deeper and 
more extensive mines,” 

The last two pages of the work, before the appendix, 
contain several important maxims which deserve the 
careful study of all persons engaged in mines, such as the 
necessity of supplying pure air a/ any iw/, of raising and 
lowering the men by machinery, and prt>viding for them 
in the event of accident or disease. The concluding words 
very properly strike at the rascality which has done much to 
wreck British metal mining, “ Beyond these, to enable the 
adventurers in our Home Mines to compete satisfactorily 
in the metal markets with the proprietors of colonial and 
foreign mines, and to re.alisc a profit on the sale of their 
minerals, it is absolutely necessary to study the strictest 
economy, and to esmblish - beyond the risk of any failure 
—the highest principles of honesty in every department, 
directly or indirectly, connected with British Mining.” 

The size of .Mr. Hunt's volume is apt to alarm the 
reader, and the publisherss would probably have done better 
by issuing the work in separate books. It strikes us, too, 
that undue prominence is given to tin, to the detriment 
of the more important metal iron. From the " Mineral 
Statistics” for 1883, wc see that the iron ore raised had a 
value of about si millions sterling, whereas the value of 
all the other metalliferous ores put together was only 
li million. However, in spite of this favour shown to tin 
.and of occasional inaccuracies, Mr, Hunt’s maytmm opus 
is very praiseworthy, as it contains a vast store of useful 
information, and the antiquary, the miner, and the capi- 
talist are greatly indebted to him for having taken the 
trouble to chronicle so many valuable farts relating to 
such an important branch of British imiustry as Metal 
Mining. 

LETTERS TO THE EDITOR 
[ Tht Editor doa not hold himself responsible for opinions expressed 
by his correspondents. Neither can he unaertake to return^ 
or to correspond with the writers of rejected manuscripts* 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communieations containing interesting and novel facts,] 

The International Geological Congress 

Will you allow me to announce in your columns that, in 
consequence of the outbreak of cholera in the South of Europe, 
the International Geological Congress is postponed to September 
1885. John McKenny Huuhes 

Woodwardian Museum, Cambridge, August 12 

The Volcanic Dust Phenomena 

I WOULD draw the attention of such of your readers as may be 
travelling in .Switzerland or oilier mountainous countries to the 
circumstance that in the clear atmosphere of the mountains the 
great corona or circle round the sun, as well as the aemicircle 
seen opposite the sun before and after sunset continue to be 
markedly conspicuous ; and the higher one ascends the more 
striking these phenomena are. 1 saw both the phenomena 
espediuly remaikable on the Gomergrat, altitude 10,289 feet, on 
the 2ist and 22Dd of last month ; and even as low as 4000 feet 
they arc decidedly more striking than at sea -level. It appears, 
therefore, that the bulk of the volcanic dust, if such it be, that 
still remains continues at a great elevation, and the prediction 
made last autumn that it might remain for years in the atmo- 
sphere, seems likely to be fulfilled. 

The explanation of the strange sunsets given by “F. A. R. R.” 
in Nature (p. 155), seems a good one, except as regards the 
green appearance of the moon and stars ; 1 must confess I am 
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not convinced that ttiii was anything but a subjective ]>heno 
menoiL It is true I saw it myself when there was little if any 
redness perceptible In the sky ; but the probability is that one's 
i^es had become so dazzled oy, and used to, the intense redness 
previously existing! that one was rendered incapable of seeing a 
moderate degree of red^ and the complementary colour was pro- 
duced in uncoloured objects. Besides, gasdights sometimes 
partook of this colour. As regards the sun, I agree with 
A. R. R. ” in the impression that when it was moderately 
near the horizon it was whiter than usual all last winter and 
spring, and perhaps to the present time. 

Sunderland, August 6 T. W. Backhouse 


Upon the Occurrence of Bneterin and Minute Algse on 
the Surface of Paper Money 

The recent researches of Paul Reinsch of Erlangen have 
shown the occurrence of different schizomycetes and of two new 
minute algae {Chroocactus moneiarum^ Pleurococcus monetarum^ 
Paul Reinsch) on the surfaces of the coins of many nations, 
living in the thin incrustations of organic detritus (composed 
especially of starch grains, fibres, &c. ) d^osited upon their sur- 
faces in the course of long circulation. This extremely thin in- 
crustation renders the coins very suitable for this micro-vegeta- 
tion, but the same phenomenon is also exhibited in the case of 
paper money, and indeed by notes of clean and, to the unassisted 
vision of a quite unaltered appearance. 

Having scraped off some of these minute incrustations with 
a scalpel and needle and divided them into fragments in recently 
boiled distilled water, with lenses of high powers (i/iothinch of 
Messrs. Beck) there were distinctly seen various schizomycetes, 
&c, 

I have invest! gated the Hungarian recent and older (from the 
year 1848-49) hank and State notes, also Kussian i -rouble 
notes, and have found upon all of them — even upon the cleanest 
— schizomycetes, &c. 

On the surface of all the paper money is always to be found 
the bacterium of putrefaction {/iartfrium termo^ Dujardin). 

In the thin incrustations of pajH'r-moncy the occurrence of 
starch grains, especially that of wheat-starch, linen, and cotton 
fibres, animal hairs, &c., are easily to be demonstrated, and upon 
the I -forint* State-notes in such deposits the common saccharo- 
myces arc also to l>e found. Various micrococci, leptotriches 
(many with club-shaped swclled-up ends), and bacilli are also 
very frequent plants in these de|K)siis on paper-money. 

The two new species of algae described by Pavd Reinsch are 
very rare on the pa|ier-monoy. 'Die green pleurococcus celK I 
have observed in some cases on 1- an<l 5-forinl State-notes and 
the bluish-green minute chroococcus on the edges of the 5-forint 
State notes. 

The vegetation of the paner-moncy is, ns a result of my rc- 
aearches, composed of the following minute plants ; — 

1. MtcroctKcus (various forms). 

2 . BActerinm iermo. 

3. Baciilm (various forms), 

4. Lrptethrix (various forms). 

5. Satcharomyces rern’isur, 

6 . Chroococcus m^ttetarum, 

7. Pleurococctit numetorum. 

From a hygienic point of view, also, the investigations of the 
commonest necessary ho'isehold objects may not be superfluous, 
and I would especially call attention to these fomis as occurring 
on the means of inslniclion, viz, the handtiooks, &c., used by 
our young scholars. 

Jules SciiAARsciiMiDT, 

Frh*ai of Cryptogamic Botany and Anatomy of 

Plants, Assistant at th<i Botanic Institute and Gardens, Royal 
Hungarian University, Kolosvar 

Fireballs 

The following account I have received from a lady at BruHl 
near Cologne, July a6 -‘‘S.aa. A lar^e 6rehall of scarlet fire 
almost as large as a harvest moon just sailed along and upwards, 
at a var3ring but mostly very rapid rate, until, at a great height, 
it remained for some mmutes almost or quite stationary ; then after 
some uncertain movements rose again, and rising, became smaller, 
until it finally disappeared. . , . EN’erj’ one w’ho saw it seemed 

• t -forint (to Germ.nn Gulden) * as. 


petrified with amazement.** This is of interest firom the long time 
that the ball was visible, and its being seen by setreiml people. 
I described some time ago some fireballs which. 1 saw doW^ 
moving at a distance during a storm in Egypt, whidi were then 
put down as illusory results of a flash (Nature, voL zxiv. p. 284), 
out now many similar cases have bera lately reported. A lai^ 
fireball, described as about a foot in diameter, was seen a few 
years ago near here ; it struck a pavement, went over a low 
wall, moved across a wide lavm, and finally vanished in a wet 
ditch. 

While living lately at San (Tanis), thirty-two miles south-west 
of Port Said, there occurred a most remarkable thunderstorm on 
May 12, lasting from x. 15 till 4 p.m. The rainfall in two hours 
was over inches ; the hailstones (which covered half the area 
of the ground) were mostly 3/ioths to 4/xoths inch in diameter, 
and some 7/ioths, of concentric structure with jagged edra. 
Whenever I could hear anything above the battering of the nail 
on my iron roof there was always thunder going on ; and as soon 
as the rain ceased 1 went out of doors, where for half an hour 
longer 1 can positively assert that there was not an instant of 
silence. This thunder was not in loud, reverberating peals, but 
was a continuous rushing, gusty, swishing sound ; the noise 
rising and falling just like a gusty, tearing, high wind, without 
any crashes or explosive bursts, and with very little bumping or 
knocking sounds. It only lightened once or twice duri^ that 
half hour, and there was but a faint breeze of wind. To the 
best of my belief the thunder was similar during the whole time 
of the storm, though with more explosive sounds and more 
lightning in the early part. It is impossible to refer such a 
storm to the ordinary instantaneous, sharp discharges with 
echoes, as the sound had no character of a reverberation ; it 
appears to be due to a continuous discharge like that from a 
]K)mt. The storm was quite local, only extending a few miles. 
Since returning to England I have also heard thunder which 
was apparently not from an instantaneous discharge, as it began 
lightly and w.axcd louder for two or three seconds, until a loud 
I crash of the main discharge took place. 

The whole question of slow or peculiar discharges and of fire- 
balls needs clearing up by c.areful observation ; it is useless to 
ignore it or refer it to illusion, merely because we have not 
imitated it artificially or made a theorj’ on the subject. 

Bromley, Kent W. M. Flinders Petrie 


Museums 

In an excellent article on “ Practical Taxidermy in Nature 
cif August 7, reference is made to the Museum at Leicester as 
approaching to the ideal of what museums should lie. While 
fully agreeing with the opinions attributed in that article to Mr. 
Bowdler Shar])e, and admitting that the Leicester Museum has 
at last taken one step towards the ideal which was worked out 
for it some years ago, I feel bound to point out to such other 
museums as are waking up to the necessity of a radical revolu- 
tion, that perfection is a long way off yet ; that there is ample 
room for each to do better than us predecessor ; that Leicester 
has not even carried out the general principles laid down by 
Mr. Bowdler Sharpe ; and that these general principles may m 
developed in various directions. 

They should consider what a provincial museum can do to the 
I)cst ad wantage, for the world, for local students, and for the 
unlearned public ; and by what methods of arrangement, of 
public exhibition and of private access, its highest functions can 
l>c most completely brought out. 

Of the three educational objects for which rates can be levied 
by I'own Councils, viz. museums, free libraries, and art galleries, 
the popular taste is rather tending just now towards the free 
libraries and the art galleries. There is a disposition to re^[ard 
museums as mere hobbies for the few, and to devote the lion's 
share of the rate to literature and art. This is perhaps only a 
swing of the pendulum, but it is justified to a large extent by 
the condition of nearly every provincial museum at the present 
time. 

Science is taught in most museums as reading, writins^ and 
arithmetic were taught in the old-dame schools — ^in a clumsy, 
thoughtless, perfunctoiy manner, which wasted half the time and 
interested nobody. Mr. Mundell^ with the Education Act in 
his hands, has made a revolution in the schools ; if Mr. Bowdltf 
Sharj'^ will cet his ideas developed in museums with equal suc- 
cess, he will supplement the schools in a most valuaMe and 
im|||^nnt direction. 
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_ His first principle, tlMit Uit priauury object of every county 
mseum should be to make as perfect a coUectkm as possible of 
tne natural productions of (that county, exhibited in the most 
ittiai^ve form, is undoubtraj oorre^, and has been definitely 
sanctioned by a large body of competent authorities. This is I 
just what can be done by each provincial museum better than by ! 
ai^ other institution in the world, and it is just what is especially j 
warned by scientists, by student^ and by the public. But this 
unfortunately has not been made the primary object either at ' 
Leicester, Nottingham, or Derby. 

Mr. Sharpe’s^ second principle, that each museum should poS“ 
Kfs also a typical Mries of foreign specimens for comiMinson 
wuh the Ic^^ ones is equally correct. Science dei>ends upon 
the appreciation of similarities and differences. The faculty of 
careful observation and comparison is of such fundamental value 
in all education and might be so effectively cultivated in museums 
that these institutions will in the future be found essential 
Injuncts to the schools. But here all existing museums are par- 
ticularly weak. Opportunities for comparison are not sought 
out. The collections are not arranp[ed with any sj'iecial view 
to making comparisons easy and obvious. If, for instance, the 
local birds are in one room, and the foreign types in another, 
comparison is made as difficult as possible. Even if they are on 
opposite sides of one gallery, ana the divisions of the orders 
made exactly to correspond, it is still difficult. They must be 
brought so near together that the eye can match them as it 
would match two patterns. This can be accomplished, and in 
an artistic and veiy interesting manner. It is to i>e hoped that 
the museum of the future will work out Mr. Bowdlcr .Sharpe’s 
principles much more completely than has yet been done. 

Birstal Hill, Leicester F. T. Mott 


Menturing Heat 

During the past twelve months I have been endeavouring to 
construct some form of calorimeter which should aid me in the 
identification of minerals, and which should, to that end, com- 
bine accuracy with ease of manipulation. The avoidance of 
thermometry seemed highly desirable, and a differential method 
suggested itself. 

One gramme of the mineral undergoing investigation, and 
one gramme of pure silver, are heated in the same steam chamber 
and simultaneously transferred into the muffles of two Kavre and 
Silbermann’s calorimeters, made of uniform size and placed .si<le 
by side, similarly shielded from external sources of error during 
experiment. The specific hcjits arc compared i)y the index 
movements of the calorimeters, the index tiil)es being either 
simply calibrated or empirically graduated. 

Both calorimeters are here exposed to the same external 
sources of error. The amount of heat lost by radiation, how- 
ever, will, for each calorimeter, dcpeml on the durati<m of the 
experiment and the rise of temperature experienced. Now the 
heat received is communicated to the walls of the calorimeters 
by convection currents, ascending from the muffles, in the first 
instance, very much more slowly by conduction. It appeared, 
then, that an internal non-conducting shield of a jMirous nature 
lining the walls and retarding convection currents might reduce 
such loss very considerably. Exj)erimeni confirmetl this suppo- 
sition. An apparatus 1 have had constructed on this ])rinciple 
by Yeates of Dublin is now nearly ready for experiment. 

^ J. Joi.Y 

Engineenng School. Trinity College, Dublin, 

August 5 


Circular Rainbow seen from Hill-top 

This is not such an unusual phenomenon. It depends of 
course on the position of the obser\'er as regards the sun, and 
his “ coin of vantage," viz. having a space below him. I have 
seen it several tiroes in my life, and rememlH;r a lieautiful illus- 
tration of it jpven by Mr. Bains, the artist whf) accompanied 
the traveller Chapman to the Victoria Falls on the ZamlH;se. His 
Minting was, and probably is, in the Library at Cape Town, 
He Ls represented as standing on a projecting rock overlooking 
the^ Falls, or perhaps I should say looking up the crevice into 
whi^ the water fiws, and in the centre of a glorious double 
circular rainbow. I have heard the picture much criticised and its 
accuracy doubted, but having had actual experience of such a 
sight, I always iiiainLamed its correctness. 

I saw lately another “ bow," which struck me as very remark- 


able— perhaps because I never saw one like it before. My bouse 
stands on a mil-top ; below me at some distance is a piece of low 
groimd, covered hv the tide at high water. The sun was low 
behind me, and the “ bow ” was formed on a mist coming up 
from the sea and swamp. It was, however, so /iat that it at 
once arrested my attention, and 1 called the members of my 
family to see a “ flat rainbow " 1 All agreed they had never 
mn one like it. It was quite near us, as was proved by its 
intervening between certain objects ; but 1 8ubs|H]aently de- 
tected one part a long way to the left of me, showing it was, of 
course, a true “bow," but of an enormous size. 

BriiUh Consulate, Noumea, June 17 E. L. Layard 


THE Af/GEAT/OH OF SALMON 

'pvU RING the last ten years some exceedingly inter- 
I ^ esting researches have been effecled hy German, 

I Finnish, Swedish, and Norwegian ichthyologists as to 
I the migration of salmon on their respective coasts. Thus, 
j by careful researches, some Swedish and Finnish savants 
have proved that the salmon, which in the summer are 
I caught in the rivers of the upper gulf of the Baltic, have 
j at another season, most probably in the winter, paid a 
I visit to the shores and rivers of Northern Germany. 
This has been conclusively proved by salmon caught in 
the Swedish and Finnish rivers having Cicrman-made 
hooks in their gills and stomach. From this it is there- 
fore apparent that, in the Baltic, salmon arc in the habit 
of quitting the rivers of Northern Sweden and Finland 
in the autumn in order to visit the shores of Northern 
Germany during the winter, and return to their haunts 
in the spring. That the fish should be capable of per- 
forming the enormous journey across the Baltic— from 
the upper gulf to the Pomeranian coast - and back every 
year may indeed seem incredible, but that it is impossible 
is fully disproved by the experiments with salmon and 
trout ejected by the late Mr. Frank Buckland on the 
coasts of Scotland and England in the same direction. 

In March 1872 JTofs. Virchow and Hansen were com- 
missioned by the German Fishery Association to “mark” 
some of the salmon which had been hatched artificially 
near Hamcln, in order to ascertain whether they were in 
the habit of returning to the river. The fish then in the 
hatching reservoirs were one year old, and mostly seven 
centimetres in length, although stmic w'crc twice the size. 
Having tried cutting off various parts of tlie fins, it was 
found that it was most suitable for the object in view 
and the health of the fish to cut the so-callcd “ fat " fin 
right aw ay, particularly as the fish w'ould retain this mark 
even when full grow’n. 

On March 23 and 24, 1872, a thousand salmon marked 
in this manner were let out into the Wescr. The mark- 
ing was effected by taking the fish in the left hand, and 
then cutting the fin away with a pair of scissors, whereby 
the fish were perfectly uninjured. The little fat fin, 
which is mostly found on Salmonidfu only, contains no 
nerves of any importance, and has no particular function, 
so that its removal does not impair the fish in the least. 

Ever since that year the fishermen between Bremen 
and Hameln have been on the look out for the marked 
fish, but not until a month ago a fish was caught, weighing 
30 lbs,, at Osterdeich, just above Bremen. The fat fin, 
which, on the fish one metre long, ought to have been six 
centimetres, was entirely absent ; and, when the well- 
healed cut was felt, the hard membrane indicated that an 
operation had at one time or another been performed at 
this spot. The fish, which was marked as a grilse in 
1872, was then thirteen years old— an age which in every 
respect corresponds with the age fixed by the fishermen. 
According to general observation, it has been demon- 
strated that the salmon in the Weser is, when one year 
i old, from five to twelve centimetres Ippg. In the second 
' year it has been proved that the salmon go into the 
sea, and when they re-enter the river at four years of 
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^ey weigh from eight to twelve pounds, and in the 
year from twelve to fifteen pounds. From that age 
tipwands the weight increases rapidly. 

The results of the artificial hatching in the Weser are 
exceedingly promising. Thus the salmon fisheries at 
Hameln have been doubled in consequence during the 
last ten years, the tax at present paid to this town 
alone by the salmon fisheries being more than a thousand 

pounds. . 

In Norway, too, efforts have been made in the same 
direction during the last few years. Thus in 1883 the 
Storthing granted a sum of money for this purpose, and 
with this amount the Chief Inspector of Fisheries, Herr A. 
Landmark, has effected the marking of several hundreds 
of salmon and trout, chiefly on the west coast of Norway, 
during last autumn and winter. The marking here is 
effected by means of a tiny bit of platinum, 7 mm. long, 
and 4 mm. broad, being thus about the size of the nail on 
the little finger, which is attached by a very fine platinum 
wire to the fat fin of the big fish and the tail of the smaller 
onevS. The piece has a number stamped on it, which cor- 
responds with one in a “ log ” giving all the particulars 
as to the date the fish was marked, its weight, size, &c. 

In order to encourage fishermen to be on the look-out 
for these marked fish, the inspector offers a reward of two 
shillings and sixpence for each mark forwarded to him, if 
accompanied with ]>rccise information as to the spot and 
date when it was taken, the length and breadth of the 
fish, and its weight. 

As these researrhes will tend greatly to ascertain the 
habits and mignations of SalmoniiUry the result will be 
watched with interest. 


THE TKJMTV HOUSE EXPERIMENTS ON 
JJUHTHOi \SE JUMMJNANTS 

T he great advances made during the jiast few > cars 
in the science of illumination have rendered it de- 
sirable, or rather aljsolutely necessary, that experiments 
should be undertaken with a view to the determination of 
the advantages and disadvantages attending the use of 
different illuminants in lighthouses. With this vic\> the 
Corporation of Trinity House have commenced a scries 
of experiments at the South Foreland. 

There are at present on the .South Foreland two light- 
houses, known as the high light and low light, and both 
of these are illuminated by electricity. Near these, three 
experimental lighthouses have been erected for use with 
the electric light, with gas and with (»il respectively. The 
electric apparatus consists of three arc lamps and three 
magneto-electric machines made by Huron de Meritens. 
The lamps are placed one above the other in the tower. 
The carbons being used arc “compound carlwns,” made 
up of many small rods of carbon of square section, coated 
with copper, and Sit*incnss “core-carbons,” made of 
gas-carbon, with a central rod of graphite. When worked 
up to their full power, each lamp is estimated to be 
capable of giving a light equal to 30,000 candles. 

The second tower is fitted up with Mr. \\'igham*s gas- 
burners. To supply the burners a small gasworks, fitted 
with retorts, purifiers, and a gasholder capable of holding 
about 5000 cubic feet, have been erected near bv. The 
tower contains four burners, one above the other, each 
burner consisting of concentric rings of jets. The total 
number of jets on each burner is 108, making a total on 
the four burners of 432 jets ; but the outer rings may be 
removed when less light is reouired : so that each burner 
may be used with 28, 48, 68, 88, or 108 jets. A talc chim- 
ney above the flame produces the nccessaiy' draught ; no 

S ass or talc is placed over the most luminous portion of 
e flame. 

The intensity of the light when all the jets on all four 
burners are \xsed is stated by the inventor to be equal to 


12,000 candles. The third tower is for the present devoted 
to the oil and g^bumers invented by Sir James 
Douglass. The oil is supplied from a tank to the burners 
under a slight pressure. One oil-burner has six con- 
centric wicks, and has a power of 720 candles ; a second 
has seven wicks and a power of 1000 candles. There 
are three burners in the tower, placed one above the 
other. Each tower is provided with lenses bodi for 
revolving and for fixed lights. The highest power of die 
gas tower is a quadriform light, of the other towers a 
triform light. Besides the illuminants already mentioned, 
there are gas-burners from the Sugg and from die 
Siemens Companies, which will be tested in the light- 
house towers. 

For observing the lights and testing them, a line oi 
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observation has been measured out in the direction of 
Deal, and three huts have been erected at a distance of 
^ mile, 1 1 mile, and 2J miles respectively from the 
towers. These huts are fitted up as photometric observa- 
tories. The lights are focussed on one of the huts, and 
they are then measured in all conditions of weather by 
means of the pentane unit of light derised by Mr. Vernon 
Harcourt. When the weather is too thick to allow of 
direct comparison w'itb the unit, the lights are compared 
one with another by means of a polariscope-photometer, 
in which the ordinar}^ image of one light is brought to 
equality by means of a Nic<^ prism with the extraormnary 
ima^ of another light. In ordinaiy^ weather a ray from 
the lighthouse tow^er enters a hole in a shutter and falls 
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on a poison of a paper disk : a contiguous portion of the 
disk is illuminate by the pentane candle fixed on one 
side of the opening in the shutter. The disk can be 
moved on a trolley to and fro until equality of illumination 
is reached, when its distance from the candle is measured. 
This measure and the known distance of the obsen'atory 
iixnn the lighthouse give the necessary data for determine 
ing the illuminating pow^r of the light liy these mea> 
surements, taken at different distances in various states 
^ the atmosphere, the penetrative power of the several 
illuminants will be determined. For instance, in ver>' 
clear weather the electric li^ht may give twenty times the 
light of the oil light ; a slight haze comes on and the 
electric light is found to be only ten times as bright. It 
has suffei^ in a greater ratio than the other. A mist 
blows by the towers, and the superiority of the electric 
light becomes less and less marked : before the lights are 
finally obscured the superiority has vanished. It need 
hardly be stated that this question of penetration is the 
most important point the Trinity House are called on to 
settle. 

The principle of superposition of lights also raises 
an interesting point. When two lights arc placed close 
together they can be seen at a greater distance than one 
light. Up to what point will this increase of range con- 
tinue on multiplying the lights — without altering the in- 
trinsic brightness of each 'i It may be that in thick 
weather the eye can detect a large area of low illumina- 
tion better than a smaller area of higher illumination ; 
and it may be that the electric light with its smaller lenses 
suffers from this reason in comparison with the oil and 
gas lights with their larger lenses. 

We hope that the experiments will not be discontinued 
before these points have been thoroughly sifted, as they 
only can be satisfactorily, on the actual working scale. 

We may add that the electric machines and cables arc 
being tested by Prof. Gr>'lls Adams, and the photometric 
-observations taken by Mr. Harold Dixon. Mr. Vernon 
Harcourt is appointed to watch the experiments generally 
and report to the Board of Trade. 

We give a plan of the district showing the point of 
•observation, which includes the coast-guard stations and 
light-ships in the vicinity. 


THE JNTEEXATJONAL CONFERENCE ON 
EDUCA 7 ION 

T he Conference which was held at the Health Exhi- 
bition last week has achieved a remarkable success. 
It was attended by upwards of a thousand persons, in- 
cluding many of the leading teachers in English, Scotch, 
and continental schools. University professors, statesmen, 
managers of schools, and others interested in different 
wavs in the subject of education. The interest was so 
well sustained that all four sections were more crowded 
-on the last day than the first, and very general regret was 
-e^ressed that the Conference should close so soon. Two 
circumstances mainly contributed to this result. The 
president. Lord Reay, by his tact and courtesy, his know- 
ledge of foreign lan^ages, and his cosmopolitan experi- 
^ce was sii^larly qualified, both to obtain from different 
-continental States their most fitting representatives, and 
to give to these representatives when they arrived appro- 
priate tasks and a worthy welcome. And Lord Reay was 
helped in the task of organising the Conference by a small 
but efficient committee, by whom during several previous 
rnomlis the work of selecting the readers of papers had 
htm sedulously pursued. Unless pains had been taken 
in rdation to eaim subject of discussion to secure that it 
ohodld be initiated by a person who spoke upon it with 
osae authority, and special knowledge, the result would 
liave been fisr less satisfactoiy. 

The Conference sat in four sections, which were at 
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work simultaneously during five days. The first of these 
>vas devoted mainly to me consideration of questions 
relating to elementar>^ education. The best and most 
fruitful subjects of discussion here were the Kindergarten, 
physical training, and the right way of inspecting, ex- 
amining, or otherwise testing the work of pupils. 
Frobel s principles, which have done so much to trans- 
form the system of training vcr>’ young children in Eng- 
land, in Belgium, and in France, were expounded with 
much fulness of knowledge and felicity of illustration by 
some of Krobers own countiymen and disciples, as well 
as by ladies who have in England qvndified themselves 
by special sympathy and knowledge to become his expo- 
nents. Closely akin to this subject were the topics «»f 
g>'ninastic and physical training, the better construction 
of schools and school apparatus, and the indirect effect of 
pictorial or other decorations in improving the taste and 
cultivating the imagination, and of increasing the schtw 
lars’ interest in their work. The Swedish and oilier sys- 
tems of bodily exercise, and the means of sense training 
by music and by object lessons were well discussed. Un 
the general subject of the organisation of elementary 
education, which was debated in a crowded audience 
under the presidency of the \^icc-l*rcsidcnt of the Council, 
the results were somewhat disappointing. Some of the 
teachers took the opportunity t>f the presence of their 
official chief to urge the demand with which the public 
have been long familiar, for grants of public nmney tm 
easier conditions, and for the abandonment of the prin- 
ciple of payment by results. But no other practical method 
of distributing the public money was suggested, and it was 
generally felt that tlie Vice-President had an easy victory 
I over those who sought to attack the principles of the 
I recently-modified Code. A more important subject was 
! raised in the animated debate on the inspection and 
examination of schools, which was rendered more 
apposite at the moment by the appearance of the 
recommendations of the Select Committee of the 
House of Commons, recommending that there should 
be in England a Minister of Jhiblic Insiniciion, and that 
he should have tff/fr alia the duty of inspecting and 
annually reporting on the endowed secondary schools. It 
was perceived that this was a step of considerable moment 
and significance. Under the Act of 1 869 endowed schools 
have been re-organised, and their governing bodies and 
schemes of study re-constituted. But neither the Com- 
missioners who administer that Act, nor the public, know 
anything of the way in which those schemes are carried 
out, nor of the actual performances of the schools from 
year to year. There was among the larger number of 
earnest speakers on this point, a very general agreement 
on two points: first that some such public suficrvision over 
the reformed foundations was absolutely necessary, in 
order to keep them efficient ; and secondly, that as there 
would be in this case no grant to administer, there would 
not be, as in elementary schools, any need to formulate 
conditions as to instruction, but simply to inquire in every 
case what the endowed school professed to do, and to sec 
how far it had realised its own ideal It is rather for the 
purpose of knowing what the schools are doing, than for 
that of imposing upon them by authority any theory or 
official ideal that State supervision seems to be demanded 
in regard to endowed schools. 

In the second of the sections the principal topics of 
discussion were connected with scientific, technics, and 
artistic instruction. The fact that the Conference held 
its sittings in the new and beautiful buildings recently 
erected for the City and Guilds of London Technical 
Institute, naturally excited special interest, and awakened 
discussion as to the place which the physical sciences 
ought to hold in general education, as well as the special 
uses to which the Institute might be put in connection 
with the improvement of handicrafts and skilled trade. 
Mr. Magnus, Prof. Armstrong, Mr. Sparkes, and other 
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authorities whose names are associated with the improved 
teaching of science or of art in this country, were enabled 
to compare notes with professors of similar subjects from 
France and the United States, and some useful results 
were arrived at. In one special department of this Sec- 
tion, the agriculturists, under the presidency of Lord 
Fortescue and Sir Thomas Acland, held several long and 
animated discussions on the better teaching of agricul- 
tural science, on farm schools, and on the right education 
of boys intended to be farmers. In another department 
the subject of school museums was brought forward in an 
interesting paper by Dr. Jex-Blake of Rugby, and divers 
subsidiary aids to school instruction, such as held excur- 
sions, organised visits to factories, museums, and other 
places of interest, were suggested or described. Some of 
the more skilled and earnest of the elementary teachers, 
who, by their own personal influence, have secured the 
'CO-operation of their scholars in the formation of school 
museums illustrative of the flora, fauna, history, or 
industry of particular districts, gave interesting accounts 
of their plans and of the practical results which attended 
them ; and from France and Belgium, and particularly 
from Liverpool, remarkable testimony was produced as 
to the success which had attended school savings’ banks, 
and the influence they had exercised on the children and 
their parents. 

The third section was mainly concerned with Uni- 
versities and their relation to secondary instruction on 
the one hand, and to the liberal professions on the other, j 
Profs. Morlcy, Fleeming Jenkin, and Seeley discoursed 
severally on those parts of the University curriculum 
with which their own names are most prominently 
associated, while the legal and theological aspects of the 
University question w'erc discussed by Sir C. Jiowen and 
Prof. Lorimcr, by Cardinal Manning and Dr. Wacc. The 
chief interest of this section, however, lay in that depart- 
ment in which the proper relation between the teaching 
and the examining functions of a University were ex- 
amined by Sir Gertrgc ^'oung and others. The status of 
the present University of London was regarded by many 
speakers as unsatisfactory, notwithstanding the searching 
and effective character of its examinations, and the stimu- 
lating influence which its regulations have had upon the 
education of students in all parts of the countr)’. A 
strong wish was expressed by many speakers, that the 
greatest city in the world should possess a teaching Uni- 
versity, rather than a mere examining Hoard ; and that 
some means should be found of co-ordinating all the 
higher agencies now at work in the metropolis in such a 
way as to constitute a London University of a new and 
nobler type. The duties of the Universities to our Indian 
Empire were well urged upon the Conference by Prof. 
Monier Williams ; and the M’hole sulyect of the relations 
of the Universities to the education of w'oincn was debated 
in a crowded room and with great animation and interest, 
upropos of a paper by Mrs. Henry Sidpwick, whose own 
valuable services at Newnham have given her a special 
claim to speak with authority on such a topic. 

The fourth section had a somcw'hat miscellaneous 
programme, but may be briefly described as concerned 
with problems connected with secondary and interme- 
diate education. The first of these problems w'as the 
training of teachers, and the best means of securing for 
secondary schools a supply of teachers, qualified in 
respect to their knowledge of the theory and practice of 
their art, not less satisfactorily than the trained and 
certificated teachers of the elementar>' schools are, rela- 
tively to the humbler w'ork which they have to do. Mr. 
Quick, Mr. Storr, Professors Laurie and Mciklejohn, and 
others who have made this a special subiect of investiga- 
tion, were enabled to throw* much light on the recent 
efforts of the Universities to provide instruction in the art 
and philosophy of teaching, and to give professional 
certificates to persons qualified to receive them. It was 


manifest, how*ever, from this discussion, that the one great 
hindrance in the way of such progress was the practical 
disbelief among the head-masters in the value or special 
professional training. Were it once understood that over 
and above the possession of a good University degree a 
head-master in search of an assistant would require, or 
would even cceteris paribus prefer that the candidate should 
show a knowledge of the principles of teaching or the 
literature of his profession, the arrangements of the 
Universities for imparting such knowledge would soon 
produce good fruit. At present, however, the teacher’s 
diplomas issued by the Universities of Cambridge and 
London appear to possess but little market value in the 
public schools. It was shown, however, that in girls' 
schools of the highest class the work of professional train- 
ing was much more keenly appreciated ; and that among 
the foremost women engaged in the teaching profession, 
the strongest interest had been taken not only in the pro- 
posals of the Universities, but also in the Bishopsgate 
Training College, the Lectures of the College of Preceptors,, 
and other public measures for ensuring specific instruction 
in the art and mystery of their craft for the skilled teachers 
of the future. Uneof the warmest, and at the same time 
one of the ablest debates in the Conference concerned the 
ossibic future relations of the State to secondary and 
igher education. Mr. Lyulph Stanley contended strongly 
for some public provision for the establishment of good 
secondary schools where they are deficient, and sketched 
out a plan which had evidently been thought out with 
some care, for the creation of such schools by means of 
rates, and for the supervision of such schools by local 
bodies having the public confidence. Canon Daniel, on 
the other hand, contended with much ability in favour of 
absolute freedom for local and religious bodies in the 
matter of secondary instruction, and against any attempt 
on the part of the State to initiate or control it. He 
pointed out, with considerable force, the remarkable suc- 
cess of the CJ iris’ Public Day Schools Company, and re- 
marked on the rapid grow th of other agencies of a similar 
kind for supplying good middle-class schools, and for 
adapting the supply to the religious, social, and educa- 
tional w ants of different classes of the community. 

Perhap.s, on the whole, the most striking feature of the 
Conference, in the eyes of the numerous foreigners who 
were present and took part in the proceedings, was the 
remarkable interest evinced in the improved education of 
women ; the variety of new* fields now opening to their in- 
telligence, activity, and public usefulness, and the number 
of ladies who took an active and effective share in 
the various discussions. Another point of special in- 
terest was the international character of the whole Con- 
ference, and the w arm welcome with which the experience 
of experts from France, Belgium, Switzerland, Germany, 
and the I'nited States, was received in all the sections. 
There has probably never been in the historj’ of educa- 
tion in this country a gathering which afforded such an 
excellent opportunity for the interchange of opinions and 
suggestions between English and foreign teachers. And 
the executive of the Exhibition may well be congratulated 
on having added to their other successes the completion 
of a work of pre-eminent and far-reaching usefulness — a 
Conference w'hich, for the ability of those who took part 
in it, for the high tone and courtesy of its discussions, 
and for the fruitfulness of its practical suggestions, has 
left an enduring and most pleasing impression on all who 
took part in it 

Among the subsidiar>* features of the Conference not 
the least useful w'ere the visits organised by the Com- 
mittee to some of the more characteristic and important 
of English schools. The most successful of these visits . 
was that paid to the new buildings of St Paul’s School at 
West Kensington, which, tliough not yet occupi^ by the 
8chola|^ is now neariy complete in all its appointments. 
The|Piity, nearly fifty in number, consisM laigdy of 
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foreign teachers from various countries. They were con- 
ducts over Mr. Waterhouse's costly and beautiful build- 
ing by the Qerk of the Works and by a member of the 
governing body, and evinced much interest in obsennng 
all the latest improvements in school construction and 
fittings, and in inspecting the libnuy, laboratories, lec- 
ture-rooms, and trie ample appliances for physical 
training. 

It is understood that the results of the Conference, the 
text of the papers, and a summarj* of the discussions will 
shortly appear in four or five volumes. 


THE VOYAGE OF THE “ VETTOR PISA XI 

K nowing how much nature is read by all the 
naturalists of the world, 1 send these few lines, which 
1 hope will be of some interest. 

The Italian R.N. corvette Vetior Ptsani left Italy in 
April 1882 for a voyage round the world with the ordinar>^ 
commission of a man-of-war. The Minister of Marine, 
wishing to obtain scientific results, gave orders to form, 
when possible, a marine zoological collection, and to 
carry on surveying, deep-sea soundings, and abyssal 
thermometrical measurements. The officers of the ship 
received their different scientific charges, and Prof. Dohrn, 
director of the Zoological Station at Naples, gave to the 
writer the necessar>' instnictions for collecting and pre- 
serving sea animals. 

At the end of 1882 the Veitor Ptsani visited the Straits 
of Magellan, the Patagonian Channels, and Chonos and 
Chiloe Islands ; we surveyed the Darwin Channel, and 
following Dr, Cuningham’s work (who visited these places 
on board H.M.S. Xassau)^ we made a numerous collec- 
tion of sea animals by dredging and fishing along the 
coasts. 

While fishing for a big shark in the Gulf of Panama 
during the stay of our ship in Taboga Island one day in 
February, with a dead calm, we saw several great sharks 
some miles from our anchorage. In a short time several 
boats with natives went to sea, accompanied by two of the 
Vet tor Pisanis boats. 

Having wounded one of these animals in the lateral 
part of 3ic belly, we held him with lines fixed to the 
spears ; he then began to describe a ver)' narrow curve, 
and irritated by the cries of the people that were in the ^ 
boats, ran off with a moderate velocity. To the first boat, | 
which held the lines just mentioned, the other boats were j 
fastened, and it was a rather strange emotion to feel our- 
selves towed by the monster for more than three hours 
with a velocity that proved to be two miles per hour. 
One of the boats was filled with water. At last the animal 
was tired by the great loss of blood, and the boats 
assembled to haul in the lines and tow the shark on 
shore. 

With much difficulty the nine boats towed the animal 
alongside the Vettor Pisani to have him hoisted on board, 
but it was impossible on account of his colossal dimen- 
sions. But, as it was high water we went towards a sand 
beach with the animal, and we had him safely stranded 

^^wf^^much care were inspected the mouth, the nostrils, 
the ears, and all the body, but no parasite was found. 
The eyes were taken out and prepared for histological 
study. The set of teeth was all covered by a membrane 
that surrounded internally the lips ; the teeth are vc^ 
little and almost in a rudimcnial state. The mouth, 
instead of opening in ^e inferior part of the he^, 
as in common sha»s, was at the extremity of the head ; 
the jaws having the same bend. 

Cutting the animal on one side of the backbone we met 
(1) a compact layer of white fat 20 centimetres deep; 
(2) die cartilaginous ribs covered with blood vessels ; (3) 
a stratum of flabby, stringy, white muscle, 60 centi- 


metres high, apparently in adipose degeneracy ; (4) the 
stomach. 

By each side of the backbone he had three chamferings, 
or flutings, that were distinguished by inflected interstices. 
The colour of the back was brown with yellow spots that 
became close and small towards the head so as to be like 
marble spots. The length of the shark was 8*90 m. from 
the mouth to the pinna camioHs extremity, the greatest 
circumference 6’5om., and 2*50 m. the main diameter (the 
outline of the two projections is made for giving other 
dimensions). 

The natives call the species Tintomut^ and the most 
aged of the village had only once before fished such an 
animal, but smaller. While the animal was on board 
we saw several Remora about a foot long drop from 
his mouth ; it was proved that these fish lived fixed to 
the palate, and one of them was pulled off and kept in the 
zoological collection of the ship. 

The Vettor Pisani has up to the present visited Gib- 
raltar, Cape Verde Islands, Pernambuco, Rio Janeiro* 
Monte Viaeo, V'alpiiraiso, many ports of Peru, Guayaquil, 
Panama, (lalapagos Islands, and all the collections were 
up to this sent to the Zoological Station at Naples to be 
studied by the naturalists. Hy this time the ship left 
Callao for Honolulu, Manila, Hong Kong, and, as the 
Chailert^e^er had not crossed the Pacific Ocean in these 
directions, wc made several soundmgs and dcep*sca 
thermometrical measurements from Callao to Honolulu. 
Soundings are made with a steel wire (Thomson system) 
and a sounding-rod invented by J. Palumbo, captain of 
the ship. The thermometer employed is a Negretti and 
Zambra deep-sea thermometer, improved by Captain 
Maguaghi (director of the Italian R.N. Hydrographic 
Office). 

With the thermometer wire has always been sent down 
a tow-net which opens and closes automatically, also in- 
vented by Captain Palumbo. This tow-net has brought 
up some little animals that I think arc unknown. 

Honolulu, July 1 G. Chikrchia 

The shark captured by the Vettor Pisani in the Gulf 
of l*anama is Rhinodon typh us^ probably the most gigantic 
fish in existence. Mr. Swinburne Ward, formerly Com- 
missioner of the Seychelles, has informed me that it 
attains to a length of 50 feet or more, which statement 
was afterwards confirmed by Prof. F.. P. Wright. Origin- 
ally described by Sir A. Smith from a single specimen 
which was killed in the neighbourhood of Cape Town, this 
species proved to be ©f not uncommon occurrence in the 
Scychelle Archipelago, where it is known by the name of 
“Chagrin.” Quite recently Mr. Haly reported the cap- 
ture of a specimen on the coast of Ceylon. Like other 
large sharks {Carcharodon rondclcUty Selache maxtma^ 
SLQ.)f Rhinodon has a wide geogrsyjhical range, and the 
fact of its occurrence on the Pacific Coast of Amenw, 
previously indicated by two sources, appears now to be 
fully established. T. Gill in 1865 described a large shark 
known in the Gulf of California by the name of “ Tiburon 
ballenas” or whale-shark, as a distinct gtnus—Micristoaus 
punctatus^yvhichf in my opinion, is the same fish. And 
finally. Prof, W. Nation examined in 1878 a specimen 
captured at Callao. Of this specimen we possess in the 
British Museum a portion of tne dental plate. The teeth 
differ in no respect from those of a Seychelles Chamn ; 
they arc conical, sharply pointed, recurved, with the base 
of attachment swollen. Making no more than due allow- 
ance for such variations in the descriptions by different 
observers, as arc unavoidable in accounts of huge creatures 
examined by some in a fresh, by others in a preserved 
sute, we find the principal characteristics identical m au 
these accounts, viz. the form of the body, head, and snouL 
relative measurements, position of mourn, *'0*J”*^*^J 
eyes, dentition, peculiar ridges on the side of the trim 
and tail, coloration, &c. I have only to add that this 
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siiark if ftated to be of mild disposition and quite 
hannless. Indeed, the minute size of its teeth has led 
to the belief in tte Seychelles that it is a herbivorous 
iish, which, however, is not probable. 

Albert Gunther 
Natural Histoiy Museum, July 30 


PYROMETERS 

T he accurate measurement of very high temperatures 
is a matter of great importance, especially with re- 
gard to metallurgical operations ; but it is also one of 
great difficulty. Until recent years the only methods 
suggested were to measure the expansion of a given fluid 
or ga^ as in the air pyrometer ; or to measure the con- 
traction of a cone of hard, burnt clay, as in the Wedg- 
wood pyrometer. Neither of these systems were at all 
reliable or satisfactorv. Lately, however, other principles 
have been introduced with considerable success, and the 
matter is of so much interest not only to the practical 
manufacturer but also to the physicist, that a sketch of 
the chief systems now in use will probably be acceptable. 
He will thus be enabled to select the instrument best 
suited for the particular purpose he may have in view. 

The first real improvement in this direction, as in so 
many others, is due to the genius of Sir William Siemens. 
His first attempt was a calorimetric pyrometer, in which 
iSL mass of copper at the temperature required to be 
known is thrown into the water of a calorimeter, and the 
heat it has absorbed thus determined. This method, 
however, is not very reliable, and was superseded by his 
well-known electric pyrometer. This rests on the prin- 
ciple that the electric resistance of metal conductors 
increases with the temperature. In the ca e of platinum, 
the metal chosen for the purpose, this increase up to 
1500® C is very nearly in the exact proportion of the rise 
of temperature. The principle is applied in the follow- 
ing manner A cylinder of fireclay slides in a metal 
tube, and has two platinum wires looth of an inch in 
diameter wound round it in separate grooves. Their ends 
-^e connected at thetoptotwo conductors, which pass down 
inside the tube and end in a fireclay plug at the bottom. 
The other ends of the wires arc connected with a small 
l^tinum coil, which is kept at a constant resistance. A 
third conductor starting from the top of the tube passes 
down through it and comes out at the face of the metal 
plqg. The tube is inserted in the medium whose temper- 
ature is to be found, and the electric resistance of the 
coil IS measured by a differential voltameter. From this 
it is easy to deduce the temperature to which the platinum 
has Men raised. This pyrometer is probably the most 
widely used at the present time. 

Tnemeschini’s pyrometer isbased on a different principle, 
VIZ. on the expansion of a thin plate of platinum, which 
is heated by a mass of metal previously raised to the 
temperature of the medium. The exact arrangements 
art difficult to describe without the aid of drawings, but 
tM result is to measure the difference of temperature 
Mtween ^e medium to be tested and the atmosphere at 
tM iwsition of the instrument. The whole apparatus is 
simple, con^ct, and easy to manage, and its indications 
appm to be correct at least up to 800” C. 

Trampler pyroxneter is based upon the difference in 
in tM coemcients of dilatation;for iron and graphite, that 
^the latter being about two-thirds that of the former. 

is an 1^ tube containing a stick of hard graphite. 
This li p la c ed m the medium to be examined, and both 
under the heat, but the iron the most of the two. 
At the top nf the stick of graphite is a metal cap carry- 
ing a knifiMcige, on which rests a bent lever pressed 
upon it ly a iwht spring- A fine chain atUched to 
the long arm of this lever is wound upon a small pulley ; 
a ihiger pullei^fon the same axis has wound upon it a 
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second chain, which actuates a third ptill^ on ^ axis 
of the indicating needle. In this way the relative dSata- 
tion of the graphite is sufficiently magnified to be easily 
visible. 

A somewhat similar instrument is the Gauntlett pyro- 
meter, which is largely used in the north of En^and. 
Here the instrum^t is partly of iron, partly of fireclay, 
and the difference in the expansion of tne two materials 
is caused to act by a system of springs upon a needle 
revolving upon a dial 

The Ducomet pyrometer is on a ver>' different principle, 
and only applicable to rough determinations. It con- 
sists of a series of rings made of alloys which have slightly 
different melting-points. These are strung upon a rod, 
which is pushed into the medium to be measured, and 
are pressed together by a spiral spring. As soon as any 
one of the rings begins to soften under the heat, it is 
squeezed together by the pressure, and, as it melts, it is 
completely squeezed out and disappears. The rod is then 
made to rise by the thickness of the melted ring, and a 
simple apparatus shows at any moment the number of 
rings which have melted, and therefore the temperature 
which has been attained. This instrument cannot be used 
to follow variations of temperature, but indicates clearly 
the moment when a particular temperature is attained. 
It is of course entirely dependent on the accuracy with 
which the melting-points of the various alloys have been 
fixed. 

Yet another principle is involved in the instrument 
called the Thai potasi meter, which maybe used cither with 
ether, water, or mercury. It is based on the principle 
that the pressure of any saturated vapour corresponds to its 
temperature. The instrument consists of a tube of metd 
partly filled with liquid, which is exposed to the medium 
which is to be measured. A metallic pressure gauge is 
connected with the tube, and indicates the pressure exist- 
ing within it at any moment. By graduating the face of 
the gauge when the instrument is at known temperatures, 
the temperature can be read off directly from the position 
of the needle. From 100 to 220 F. ether is the liquid 
used, from thence to 680° it is water, and above the latter 
temperature mercury is employed. 

Another class of pyrometers having great promise in 
the future is based on what may be called the “ water- 
current ” principle. Here the temperature is determined 
by noting the amount of heat communicated to a known 
current of water circulating in the medium to be observed. 
The idea, which was due to M. de Saintignon, has been 
carried <)ut in its most improved form by M. Boulicr. 
Here the pyrometerJtself consists of a set of tubes one 
inside the other, and all inclosed for safety in a large tu^ 
of fireclay. The central tube or pipe brings in the water 
from a tank above, where it is maintained at a constant 
level. The water descends to the bottom of the instru- 
ment and opens into the end of another small tube called 
the explorer (^explorateur). This lube projects from the 
fireclay casing into the medium to be examined, and can 
be pushed in or out as required. After circulating through 
this tube the water rises again in the annular space 
between the central pipe and the second pipt- The 
similar space between the second pipe and the third pipe 
is always filled by another and much larger current of 
water which keeps the interior cool. The result is that 
no loss of heat is possible in the instrument, and the water 
in the central tube merely takes up just so much heat as 
is conducted into it thraiigh the metal of the ez;plorer. 
This heat it brings back through a short indiarubber pipe 
to a casing containing a thermometer. This thermometer 
is immersed in the returning current of water and 
records its temperature. It is graduated immersing 
the instrument in known and constant temperatures, 
and thus the graduations on the thermometer give 
at once the temperature, not of the current of .w ate r, 
but of ^ medium from which it has received its heat. 


Ailgmst 14, 18S4] 


NATURE 


367 


In order to reader the instrument perfectly rdiable, all that ! 
8 necessary is that the current of water should be always , 
perfectly unifbrm, and this is easily attained by feting the | 
size of tbe outlet once for all, and also the levd of water ; 
m the tank. So arranged, the p}Tometer works with great ; 
regularity, indicating the least variations of temperature, ' 
requiring no sort of attention, and never suffering injur>* 
under the most intense heat ; in fact the tube, when with- 
drawn from the furnace, is found to be merely warm. If 
there is any risk of the instrument getting broken from j 
fall of materials or other causes, it may be fitted with an 
ingenious self-acting apparatus shutting off the supply, j 
For this purpose the water which has passed the ther- 
mometer is made to fall into a funnel hung on the longer 
arm of a balanced lever. With an ordinar)* flow the 
water stands at a certain height in the funnel, and, while 
this is so, the lever remains balanced ; but if from any 
accident the flow is diminished, the level of the water 
in the funnel descends, the other arm of the lever falls, 
and in doing so releases two springs, one of which in 
flying up rings a bell, and the other by detaching a coun- 
terweight closes a cock and stops the supply of water 
altogether. 

It will be seen that these instruments are not adapted 
for shifting about from place to place in order to observe 
different temperatures, but rather for folk) wing the varia- 
tions of temperature at one and’ the same place. Fi)r 
many purposes this is of great importance. Tliey have 
been used with great success in porcelain furnac es, both 
at the famous manufactories at SCjvres and at another 
porcelain works in Limoges. From both these establish- 
ments very favourable reports as to their working have 
been received. W. K. Bkownk 


T//£ AGR/CULTURAf. INSTITUTE OE 
REA UFA IS 

\^E have already referred to the interesting collection 
exhibited in the Technical School at the Health 
Exhibition by the Brothers of the Christian Schools. 
One of the most instructive of their specimen museums is 
that from their Agricultural Institute at Beauvais. 

This Institute was founded in 1855, the late Frince 
Consort being one of its first patrons. Recently the 
Agronomical Society of France ha\'c extended to it an 
encouraging hand. 

Candidates for admission to the school must be at least | 
sixteen years of age, and must gi\e evidence, either by 
certificates obtained or by a preliminary examination, of 
their having successfully studied the recognised branches 
of a good modem education. The course of instruction 
exteiras over a period of three years, and is intended to 
prepare young men to manage and develop estates and 
direct all farming operations. Special provision is made, 
m the third year, for those who wish to qualify them- 
selves for agricultural professorships. The syllabus of 
subjects is framed by a Board appointed by the prefect 
of the iUpartementy and consists of the Director and 
Professors of the Institute, of the Professor of Agriculture, , 
and the Veterinary Surgeon of the ddpariement^ as also | 
of three other members. j 

The subjects for the first year are: French language, i 
book-keeping and commercial subjects, elementary algebra { 
and geometry, the fundamental principles of agriculture, 
nvai law and engineering, general zoolog>', arboriculture, ' 
bOJticiilture, physics, chemistry, and linear drawing. 

In the second year the students follow more advanced 


geology, entomology, applied mathematics and ma^ 
chanics, and architectural drawing. 

Science teaching, to be of any use, must be prac- 
tical ; the authorities of the Agricultural Institute, fully 
convinced of this, attach mat importance to labora- 
tory and field work. In the ph>*sica] laboratory, the 
work is exclusively of a demonstrational kind, the 
students not being required to test the accuracy of 
their knowledge or their familiarity with instruments 
by the actual and precise measurement of physical con- 
stants. Nor do such measurements appw necessary 
for the object in view. It is, of course, quite different 
with chemistr)', where skill in quantitative analysis is of 
, the highest value to any one who intends to direct the 
I agricultural interests of a district. The students are cun- 
1 scqucntly trained with much care in those bnuvehes of 
; analytical chemistry which bear directly upon the science 
. of agriculture. The study of botany, geology, and ento- 
j mology is encouraged and stimulated by frequent excur- 
sions to the neighbouring country, the specimens brought 
; back being compared, classified, and minutely described 
i in appropnate language. 

Ihe scliot)! has also a model farm of 325 acres, in 
which the princijial operations of farming arc extensively 
carried on. Fhe students visit this farm at stated hours 
ever) week; they are f.iiiuhariscd with the chief imple- 
ments and agricultural appliances, and arc required to 
take part in all the regular work that may be going on. 

The Prolessors have set aside a number of acres for 
cxpenincnimg upon the conditions most favourable to the 
growth ot the principal cereals. 'I'hese comparative 
studies are carried out with the assistance of the students 
mainly tor the purpose of showing them how to practically 
initiate a scieniitic investigation of an agricultural nature. 
'Fhe results of these studies are fully described in the 
Annalis lic Tlnsutut a yearly publication of 

considerable merit. A valuable synopsis of the results 
obtained by the Director of the SthooJ, Brother Eugene, 

I will be lound in the Educational Section of the Inter- 
! national Health Exhibition, Room 5. 

From a recent report, we find that there have been, this 
year, under cultivation no less than sixty-five kinds of 
i wheat, twenty of oats, ten of barley, eight of rye, besides 
i fields of potatoes, beetroot, cabbage, &c. There are also 
1 pasture lands for sheep and cows, and a well-stocked 
poultr)' yard. 

At the end of each year the students arc put through 
a practical examination, when they arc expected to give 
satisfactory evidence of their competency to deal with the 
general working of the farm. It is also required by the 
programme of the Institute that the students shall visit 
exhibitions of an agricultural character which may be 
held in the vicinity, and attend with their Professors 
certain markets and sales of live stock. 

The attention of the students is maintained and quick- 
ened by requiring them to write, with considerable care, 
notes of all their courses, as well as detailed reports of 
what they may have seen in their visits or met with in 
their excursions. Several volumes of these reports, notes, 
and theses, together with typical herbaria, specimens of 
grain and seeds, may be seen in the Exhibition, Room 5. 

Besides superintending the museum and giving instnic- 
tion in the laboratories, the Brothers teach drawing, 
physics, chemistry, botany, geology, zoolo^, &c., leaving 
such subjects as rural jurisprudence and engineering, 
agriculture, and the like to other eimaent professors. 


of agriculture, zoolo^, botany, entomology, 
surveying, levelling, jmysics, general and ana- 
engineering, linear draw- 


y, surveying, Jevelli 
chemistry, rural law 


ai(|, arboriculture, and horticulture. 

instruction for the last year comprises agriculture, 
asboricnlture, horticulture, analytical diemistry, botany, 


IS SALTA AN EXAMPLE OF ALTERNATION 
OF GENERATIONS f 

n'HE chances against the accidental discovery of a 
great natural law are so great that we cannot feel 
surprise that naturalists are slow to believe that Salpa, 
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the animal in which Chamisso discovered alternation of 
generations, is not an example of alternation. 

The historical associations which render the life-history 
of Salpa so interesting to the naturalist have induced me 
to restate briefly my reasons for believing that the solitary 
Salpa is a female and the chain Salpa a male ; since a 
recent contributor to Nature (“ Recent Morpholodcal 
Speculations/^ by R. N. G., in Nature, May 15, p. 67) re- 
jects my observations for reasons which a little examina- 
tion will show to be inconclusive. 

The author characterises my opinion as “ Brooks* 
theory/’ but it is neither a theory, nor was 1 the first to 
descri^ the phenomenon in question. Embryological 
observations by Kowalevsky must be received by all 
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naturalists with the greatest respect, and I therefore call 
the attention of R. N. G. to the fact that this great ob- 
server published, while my first paper was in the press, the 
following account of the life-history of Salpa (see Arch,/. 
Mi\\ Anat, xi. 604) : — ‘‘ Hei den Salpcn giebt cs bekanht- 
lich zwei Generationen, in dcr einen entwickclt sich dcr 
aus viclen eikeimen bestehende Kierstock, welcher in den 
Stolo hineingcht, und sich hier zu je cineni Eic vertheilt, 
sodann die einzelnen Knospen resp. Kettensalpen in 
welchen weiter aus diesem Eie ein Embryo entsteht, 
wieder mit einem aus mehreren Eikeimen bestehende 
Eierstock.” 

No one will question the statement that the animal in 
whose body an ovum is produced is the mother of the 


Em 



E. — O. 


^ lA. 


Fig, 2 

embryo to which this ovum gives rise, and if the egg which 
is fertilised in the body of the chain Salpa is developed, as 
Kowalevsky and I have stated, in the body of the solitary 
Salpa, the latter is certainly a female, and as no one has 
ever obsen^ed the production by a chain Salpa of more 
than one embryo, either from an egg or by budding, there 
is no true alternation of generations. 

This view is in no sense a ** morphological speculation/’ 
nor should it be spoken of as ** Brooks* theory,” It is 
either an observed fact or an erroneous statement, and its 
untruth can be proved only by observation. 

R. N. G. lays much stress upon the life-history pf Pyro- 
soma, a closely related but less modifled mrm, and 
regsLvds it as an indirect negation ” of my statement that 


the solitary Salpa is a female, and the chain Salpa a male 
Our knowledge of Pyrosoma and of other Tunicatei 
certainly leads us to believe that Salpa is the descendaatf 
of a hermaphrodite ancestor, but it proves nothing more 

The fact that nearly all the Arthropods are bisexuaJ 
does not disprove the hermaphroditism of Balanus. It « 
simply shows that Balanus is the modified descendant of 
bisexual ancestors. 

While the life-history of Pyrosoma cannot be quoted to 
disprove the statement that the solitary Salpa has an 
ovary, it can help us to understand the way in which the 
present life-history of Salpa has been acquired, and thus, 
show that my own view is not very anom^ous after all. 

As the phenomena are very complex, I have attempted 
to exhibit the leading features by diagrams, and Fig. 1 
shows the points of greatest importance in the life-history 
of Pyrosoma. 

The egg gives rise, by a process which does not here 
concern us, to several sexual animals, one of which is 
represented by A in Fig. i. It has a testis, T, and an 
ovary, o, which consists in part of “ generative blastema,’* 
and, in part, of ova in various stages of growth. It is, 
therefore, a hermaphrodite. One of the ova, E, is very 
much larger than any of the others. This hermaphrodite, 



b: 

b: 

B'. 

B. 

A. 


A, produces a second, R, by budding, and during this 
process part of the ^ generative blastema ” from the ovary 
of A passes into the body of H, and forms its ovary, O, 
which here produces one fully developed ovum, E, and a 
number of small ones. As B has a testis, T, it is a 
hermaphrodite like A. 

The single mature ovum, E, of A, also passes into the 
body of n, where it is fertilised and gives rise to an 
embryo, which undergoes development within, and 
finally escapes from, the body of B, although a is its 
mother, because the egg which has produced it was 
formed in the ovary' of A before the body of B was formed 
by budding. 

B then gives rise by budding to c, and the single mature 
egg of B passes into the body of c, where it is fertilised, 
and gives rise to an embryo. 

Part of the “ generative blastema ” of B’s ox-ary passes 
into the body of the bud c, and becomes an ovary% o, 
which again pves rise to one mature oxrum, E ; and c 
produces another bud, D, and discharges into it one ripe 
ovum and part of the ovary in the same way, and so on 
indefinitely. As c and D have testes like A and B, they 
are all hermaphrodite. 

After the bud b has become independent of A, another 
ovum ismatured in a’s ovary, another hermajdirodite bud 
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ir pfxkliiced, and so on indefinitely, and each hermaphro- 
dite bud produces in succession an indefinite series of 
similar buds. 

Now let us imagine a limit to this indefinite series of 
buds, and examine its effect. 

^'Suppose that, while B retains its power to produce in 
succession an indefinite series of c’s, the C’s lose this 
power. As the function of the ovar>* of c is to provide 
the ‘‘ generative blastema ” for the ovaries of the series of 
d's, and to mature the eggs E, which are to be fertilised 
and developed within the bodies of the D's, it is plain that 
with the loss by the c’s of the power to reproduce by 



Fig. 4 

budding, the ovar>^ will be left without function, and we 
should therefore expect it to disappear, c would then 
become simply a male, but it would while young contain 
a single unfertilised egg, km, derived from the ovary of li. 

If the power to bud were lost by the first generation of 
buds, B, we should have the condition of things which is 
shown in Fig. 2, where the hermaphrodite A produces a 
male bud, u, and discharges the egg K into its body, 
there to be fertilised and developed into the embryo km. 
A has, however, the power to repeat this process inde- 
finitely, and to produce in succession a scries of buds of 
the generation B, and the life-history is therefore now 
exactly shown in Fig. 3. 
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Fig. 5 

Now' suppose that, instead of appearing in succession, 
a number of buds of the generation b are formed at the 
same time, we shall then have the phenomena shown in 
Fig. 4, where a number of eggs, E, E, E, E, arc matured 
simultaneously in the ovary, o, of the hermaphrodite A, and 
are discharged while still unfertilised into the bodies of 
the male buds, B, b, b, b, there to give rise to the embryos, 
XM, Elf, EM, EM. 

This is venr nearly what we have in Salpa, where very 
many chain balpse are produced at one time. As these 
have no power to reproduce by budding, they have lost 
their ovaries, although each of them, when it is bom, con- 


tains, like the buds of Pyrosoma, a single unfertilised egg, 
derived, according to my obser^'ations and those of 
Kowalevsky, and according to the analogy of Pyrosoma, 
from the ovary of the solitaiy* Salpa A, Fig. 5. 

The solitary Salpa is therefore a true femde, and as it 
has lost the testis which, according to the analogy of 
Pyrosoma, its ancestors must have possessed, it is a true 
female and not a hermaphrodite. 

We therefore have in place of the indefinite series of 
hermaphrodite buds of Pyrosoma, a single generation of 
male buds, each of w'hich receives, like the buds of Pyro- 
soma, a single mature ovum from the ovary of its gemmi- 
parous ancestor. 

While the series of stages which arc here described 
may not correspond exactly to the actual phylogeny of 
Salpa, it certainly shows that our knowledge of Pyrosoma 
cannot be quoted as an “ indirect negation '* of my view ; 
for it show's that the analogy ot Pyrosoma would lead us 
to look to the ovary of the solitary Salpa for the origin of 
the egg which is fertilised and developed within the body 
of the chain Salpa. 

All observers agree that the so-called ** ovary ” of the 
chain Salpa consists of a single egg, which is fertilised 
while the animal which carries it is very young and al- 
most embryonic, and all agree that normally no more 
eggs are produced by the chain Salpa. A “ rudiment of 
an ovary, which only consists of one fully developed 
ovum ” is certainly not an o'uity at all, but an ovum^ for 
the origin of which we must search elsewhere, and 
Kowalevsky's observation as well as my own show that it 
originates in the ovary of the solitary Salpa. 

As all observers agree that the chain Salpa has a testis, 
and that it normally contains only one egg, it is certainly 
a male ; and as all observers agree th.it the solitary Salpa 
has no testis, while Kow'alcvsky and 1 agree that it has 
an ovary, w'C must regard it as a female, and wc therefore 
have, instead of an instance of alternation, a very remark- 
able example of sexual difference. 

There seems to be only one way to c^^cape this conclu- 
sion that is, by denying that the structure which 
Kowalcv.sky and 1 have described as an ovary is an ovary 
at all. 

Salcnsky is an advocate of this view, and claims that 
my so-called ovary is simply a mass of embryonic cells 
destined to give rise to the branchial sacs, as well as the 
ovaries of the chain .Salpic, but 1 have shown in a recent 
paper in the ^ooloirischcr Anzei^^er that the branchial 
sacs of the chain Salpa originate from quite a different 
part of the stolon, and that the ovary contains cells which 
are in no sense embryonic or unspecialised, since they 
Iiave all the characteristics of ova. In a paper which is 
now' ready for publication, I shall give photographs of 
sections which prove this point beyond question. 

R. N. G. gives, as another reason for rejecting my view, 
the fact that Salensky has found a sccr)nd ovary in a 
chain Salpa. 

This is clearly exceptional, for all observers agree that 
no such second ovary normally occurs, nor has Salensky 
given conclusive proof that the cells which he observed 
were ova at all, as he has not observed their development. 
Out of many thousand sections which 1 have examined, 
I have found three chain .Salp.e which had received two 
ova from the ovary of the solitary .Salpa instead of one, 
and if Salpa is descended from a form like Pyrosoma, it 
is quite possible that a chain Salpa may occasionally re- 
ceive with its ovum part of the ovary, and that this may 
give rise to other ova, but the discovery of such an abnormal 
Salpa would not prove that the normal chain Salpa is 
hermaphrodite, even if it could be shown that these eggs 
completed their development and became embryos. 

In conclusion, I wish to point out to R. N. G. that, 
inasmuch as the writer who attempts to generalise from 
the observed phenomena of science for the benefit of the 
public should use every precaution to insure accuracy in 
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the statement of facts, he will do well to examine his 
authority for his statements that I have called the solitary 
Salpa a nurse/ that 1 have described a Cunina in which 
the hydroid produces medusaj by gemmation and that 
1 believe ** that the solitary Salpa is hermaphrodite. 

Baltimore, July 14 W. K. Brooks 


COLONIAL AND FOREIGN REPORTS 

^T*HE annual reports of colonial botanical gardens, 
Government plantations, museums, &c., form at 
the present day no inconsiderable item of the literature 
of scientific progress in different parts of the world which 
constantly crowd an editor^s table. These records be- 
come, year after year, of increasing importance as well 
as of increasing bulk, and it is right that their contents 
should be better known, so that they may become useful, 
and this can only be done by a wide distribution of the 
repo^ themselves, and attention drawn to them by other 
publications. 

Taking a few of these reports, which have recently 
come to band, in the order of their issue, we first find one 
front Wellington, New Zealand, under the following title, 
^‘Eighteenth Annual Report on the Colonial Museum 
and Laboratory,” together with the ‘‘ F ourteenth Annual 
Report on the Colonial Botanic Garden, 1882-83.” This 
Report treats of various branches of science, and, as 
might be expected, geology has its full share. In the 
observatory the principal work is said to have been the 
obse^ation of the transit of Venus, Dr. Hector’s account 
of his observation, which, he says, was written out within 
an hour after the transit, being given as an appendix. 
Under the head of Botanic Garden, after describing some 
successful experiments in planting wattles (species of 
Acac*a)f Dr. Hector refers to experiments in the cultiva- 
tion of Sorf*hum^ which, however, are said nut to have 
been continued in the garden, but in the northern part of 
the colony, the results were very favourable, proving that 
quite as large a percentage of crysiallisuble sugar can be 
obtained in New Zealand as in America. Recent im- 
provements,” it is said, “have been made in the machinei*}', 
and by the use of a vacuum evaporating pan all the causes 
of the fonner miscarriage in the production of the sugar 
appear to have been removed, so that there is every pro- 
spect of the growth of the Sort/hutn becoming an impor- 
tant industry in the north of New Zealand.” A most 
interesting and important feature of the year is said to be 
the sudden expansion of the cultivation of hops in the 
colony. In Nelson it is shown that the cultivation has 
been most successful, and in the neighbourhood of Wel- 
lington the hop also grows well. The plants are subject 
more or less to attacks from the red spider and what is 
known as the plant louse, but they have not yet committed 
any great damage. 

Mr. Morris’s “Annual Report of the Public Gardens 
and Plantations for the year ended September 30, 1883,” 
shows that the usual operations of the department have 
been fully maintained, while the “ chief sciejitific work of 
the year has been connected with the collection and de- 
termination of numerous native plants of the island which 
have been added to the Department Herbarium, and the 
laige addition of others to the growing collections.” Ke- 
fenii^ to the attacks by insects on the sugar cane, Mr. 
Morris points out that the spasmodic or intermittent 
character of the attack is in accordance with their general 
habit in all parts of the world ; “ but,” he says, “ it is 
well for us to note their appearance and disappearance 
with great care, in order that we may thereby be prepared 
for their attacks, and reduce the amount of damage they 
do to our crops to a minimum.” 

The indiscriminate destruction of small birds in the 
island has attracted some attention, and measures have 
been suggested whereby it may be chedeed or perhaps 
stopped. 


The mungoose, which has been imported from India to 
destroy rats on sugar estates, is stated to be increasii^ 
very rapidly, not only on sugar estates, but on the highest 
mountains along the shore, and even amidst swamps and 
lagoons. The sugar planters have greatly benefited by its 
introduction, rat-eaten canes being now scarcely known. 
The negro settlers and persons not connected with sugar 
estates complain of its ravages amongst their poultry, fr^ 
and vegetables. Mr. Morris says, however, that poultry 
is still fairly plentiful in country districts, and from his 
experience of the mungoose in confinement, the creature 
is not likely to eat either sugar cane, banana, or field 
vegetables, except under the influence of extreme hunger, 
which would not occur so long as there are rats, mice, 
lizards, and other small animals to feed on. “The 
mungoose is, however,” Mr. Morris says, “disturbing 
greatly the distribution of animal life in the island ; and 
the harmless yellow and other snakes, lizards, ground- 
hatching birds, the interesting cony, and many members 
of our indigenous fauna, are likely to become extinct at no 
distant period.” 

Under the head of cultivation and distribution of 
economic plants Mr. Morris reports progress in many 
new products. It is not encouraging, however, to find 
that the cultivation of ginger in Jamaica appears to be 
dying out, due “ to the smaller yield of plants cultivated 
so persistently on the same land, to the uncertain nature 
of the crop, no less than the difficulty experienced in many 
districts in curing it properly.” Jamaica ginger has 
hitherto held a prominent position in the market as to 
quality, and it is a pity that its reputation should become 
a thing of the past. 

The next re[)ort before us is that of Dr. Schomburgk, 
and treats of the “ Progress and condition of the Botanic 
Garden and Government plantations ” at Adelaide, South 
Australia. A similar work seems to be going on here as 
at most other colonial gardens at the present time, 
namely, the distribution of native, and the acclimatisation 
of foreign plants, chiefly of economic value. The Gardens 
.seem to be very popular, as well as the Museum of 
Economic Botany, which is a comparatively new institu- 
tion to Adelaide. Two appendices are added to Dr. 
Schomburgk’s report, one consisting of a “ Catalogue of 
Plants adciecl during i8vS3 to those under cultivation in 
the Botanic Garden,” arranged according to their natural 
orders, ami the other a “ List of Palma’, Bromeliaceae, 
Filices, and Lycopodiacetc, cultivated in the Botanic 
Garden.” The report is illustrated by eight views in the 
Gardens. 

A Report of the Committee of Management for 1883 of 
the 'lechnological Industrial and Sanitary Museum of 
New South Wales shows that a great deal of progress 
has been made in extending the utility of the Museum 
during the >ear. The Museum, w'hich seems to have 
been opened so recently as December last, bids fair 
to become of very great sen’ice to the colony. One 
paragraph in the Report says, “Special endeavours 
arc being made to collect the raw products and samples 
illustrative of the industries and manufactures of the 
Australian colonics, and the Committee have already 
secured a considerable number of native vegetable and 
mineral products and a comprehensive scries of speci- 
mens of wool,” 

The “ Annual Report of the Royal Botanic Garden, Cal- 
cutta, for the year 18S3-84,” and that of the Government 
Cinchona Plantations in l^ngal for the same p^od, arc, 
as usual) very creditable to Dr. King as supei^t en d e n t ■ 
Dr. King’s reports are always concise ana mteresting 
records of admirable work both at the Botanic G a r d en 
and at the cinchona plantations, and those before us show 
that in the former a good deal of consideration has been 
paid during the year to the extension of plants oi re^ com- 
mercial vahiey such, for instance^as paper materials, includ- 
ing the sabai grass {JPolUma miopadoy Hance), and the 
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paper mulberry {fir^ntssoneUapa^yrifera^ Vent), also fibrous 
ptots, including the Rhea, or China grass {Botkmtria 
mvea^ W. and A.). Much progress has been made in 
arranging the specimens in the new building which has 
been providedf or the herbarium, and numerous contribu- 
tions have been received both to the herbarium and to 
the gardens. In the Report on the cinchona plantations 
Dr. fong gives details of the year's crop, of the expendi- 
ture for ^e year, and of the pvog^ress 01 the several forms 
or varieties. At the factory the total out-turns for tlic 
year was 8714 lh*» of febrifuge, 250 lbs. of which were of 
the new crystalline preparation, which closelj' resembles 
the ordinary febrifuge, but, on examination, the grains 
aie seen to be small crystals ; it differs, however, in con- 
stitution from the old febrifuge, inasmuch as it contains 
none of the amorphous alkaloid which is the ingredient 
in that preparation which causes the nausea which some- 
times follows its administration. The efficiency of the 
staff both in the Calcutta Gardens and at the cinchona 
plantations is indicated by the testimony which Dr. King, 
with his usual frankness and consideration, bears to the 
ability of his subordinates. 

From the Botanic Garden, Hong Kong, Mr. Charles 
Ford, the Superintendent of the Botanical and Afforesta- 
tion Department, reports, under date April 30, 1884, of 
the department under his charge. A good many plants 
both of commercial and horticultural interest have been 
CTown with more or less success, including the carob tree 
{Ceratonia Siligua) of Southern Europe, the Chinese tea 
oil tree {Camellia (irupi/era)y the Chinese varnish tree 
{Aleurites vemicia)^ and many others. A very interesting 
account of a visit to the Lo-fau-shan Mountains and a 
list of the plants collected is given in this Report. 


NOTES 

Her Majesty’s Government, on the recommendation of 
the Lords of the Committee of Council on Kducati«m, have 
given their adhesion to the International Geodetic Association, 
and have nominated the undermentioned gentlemen as dele- 
gates of the United Kingdom to the Association, viz. : — 'rhe 
Director-General of the Ordnance .Survey (for the lime being), 
Col. A. R. Clarke, R.E., F.R.S., the Astronomer- Royal, the 
Hydrographer of the Navy (for the lime being). General J. T. 
Walker, R.E., C.B., F.K..S. 

Two academic honours have recently, Sfience states, been 
conferred in the United States upon scientific men, which are 
worthy of note because more rare and costly than such distinc- 
tions usually are. At New Haven, on the day before com- 
mencement, a bronze statue of Prof. Silliman, for more than 
fifty years a teacher of chemistry, mineralogy, and geology in 
Yide College, and the founder of the American Jourual 0/ 
Science and Arts^ was placed on its pedestal near the new 
chapel. The other honour is that of a medal struck at the 
U.S. Mint in Philadelphia, at the request of the colleagues and 
friends of Prof. Sylvester, to commemorate his residence in 
Baltimore during a period of seven years, marked, among other 
things, by the establishment of the American Journal of Mat fu- 
mattes* The medal, in size and general aspect, is not unlike 
that whidi was struck in commemoration of the life of Agassiz. 
On one side is an accurate and spirited portrait of the mathe- 
matidan, with the name Sylvester ; on the reverse a Latin in- 
scriptkm oommemorates the fact that he was for seven years 
Ppofesior of Mathematics in the Johns Hopkins University — 
from 1876 to 1883. The original medal in gold was sent to 
ProC Sylvester, in his new home in the University of Oxford ; a 
duplicate in silver was retained in Baltimore, and a few impres- 
aoDS in bronae have been distributed among his scientific friends 
and correspondents. 


Sciettce^ in referring to the recent researches of Koch, states 
that work of value upon the subject of micro-organisms is not 
done in this country (the United States), nor will it he until 
some such encouragement is offered to investigators as U the 
case in France and Germany. This kind of research requires 
the rare combination of many forms of training, addeil to a 
critical, analytical, and judicial mind. These we can have ; hut 
iiniil the facilities for the work arc offered, until the necessity 
for personal sacrifice and self-denial is done away with, we con 
hope for no belter work in the future than has Ireen done in the 
past ; in other words, what U first nccdcil in ortlcr to ]>lace our 
own investigations u|>on an equality with those of the two 
countries mentioned above, is a thoroughly-cquipi>ed, fully- 
endowed lat>oratory, wdth a strong corps of well-trained and 
salaried officials. These remarks might very well have been 
written concerning our own country, and the official mission of 
Dr. Klein to India is a tanly recognition by our Crovernmcnl of 
the necessity of State intervention if scientific research is to ht 
pursued with any hope of spccily aiul substantial practical re- 
sults. The true way to encourage such inquiries {Scimit truly 
says) lies in the establishment of a Commission composed of 
men thoroughly trained and qualified for the work, and then to 
treat it as the Gennan (tovernment has ircalc<i its Cholera 
Commission, that is, to give it full powers and funds to allow 
the prosecution of its lalxuirs to the end. 

The <leaih is announced at the age i»f seventy-five years of Sir 
Erasmus Wilson, the eminent surgeon. 

The death is also announced of Mr. John Aitkcn, J.P., of Urm- 
ston, well known as a geologist in the ium thorn counties. Deceased 
was born in 1820. He was early distinguished for his applica- 
tion to scientific mailers, and he twice filled the office of President 
of the Manchester Geological Society. Tie WTotefor the Society’s 
p.ipcrs a numlHir of articles rtdaling chiefly to the geology of 
Clilheroe, llacup, and IlolcomlKJ, and he also contributed to the 
Geolo!>icai Magazine and the American Journal of Scienee* He 
furnished for Newbiggin’s “ History of the h'orest of Rossendale ” 

I the geological section relating to that district. 

Sir John Luhbock lias been compelled, for personal reasons, 
to abandon his intention of attending the meeting of the British 
Association at Montreal. 

A COMMITTEE was appointed in 1882 at the Montreal meeting 
of the American Association (or tike Advancement of Science, 
confer with committees of foreign associations for the 
advancement of science with reference to an international con- 
vention of scientific associations.” The committee consists of 
Dr. T. Slerry Hunt, Mr. Alexander Agassiz, and Prof. Simon 
Newcomb. If the British Association responds, as has t>een 
suggested, by also appointing a committee, the official channels 
for the interchange of opinion between the two national bodies 
will be suitably established on iKiili sides. Wc {Seienee) are 
unable to make any authorised statement ns to what the American 
committee has done or proposes, but its membership justifies the 
conviction that it is capable of efficient action, wisely planned. 
We shall await their report with interest. 

The Committee appointed by the Government at M. Pasteur’s 
request to verify his experiments in the treatment of hydrophobia 
has just presented its first report. M. Bouley is president, his 
colleagues being MM. Bedard, Paul Bert, Tisscrand, Villemin, 
and Vulpian. The Committee states that M. Pasteur’s experi- 
ments have been entirely borne out. Inoculation with the 
attenuated virus of hydrophobia gives a dog immunity from the 
disease, just as similar treatment preserves a sheep from charbon* 
All the twenty-three dogs submitted hy M. Pasteur as having been 
thus inoculated have resisted the strongest virus on inoculation, 
whereas the majority of the nineteen noii'iooculated dogs have sue- 
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Cttmbed Of the latter, «ix were bitten by mad dogs, three of 
them becoming mad, eight were snbjected to intra-vcnous inocu- 
lation, all becoming mad, and five to inoculation by trepanning, 
all becoming mad. The result is decisive ; but the Committee 
wUl now inoculate a large number of fresh dogs, and wdl com- 
pare these with an equal number of dogs not inoculated. It will 
likewise investigate the question whether after a dog has been 
bitten inoculation with the attenuated virus will prevent any 
consequences from the bite. M. Pasteur will lay before the 
International Health Congress at Copenhagen results which, as 
the Committee remarks, ** are so honourable for French science, 
and give it a fresh claim on the gratitude of mankind.** 

A CORRESPONHENT living about two hundred yards from the 
river at West Chelsea complains that mosquitos first appeared 
sparingly in the middle of July, but are now almost nightly 
visitors. There is too much reason to fear, he states, that they 
are thoroughly acclimatised in this part.— Mosquitos and gnats 
are synonymous terms. Whenever the heat is greater than usual 
we constantly receive notices similar to the above. Possibly it 
renders the gnats more vicious, and at the same time the object 
of their attacks more irritable. Gnats (mosquitos) inhabit water 
(not sea-water) in their early stages, and from this reason it is 
practically impossible to import them, unless intentionally. The 
conditions at West Chelsea at the i)rcsenl moment are particu- 
larly favourable to the welfare of gnats (see article “ Mosquito** 
in the new edition of the ** Encyclopaidia Britannica *’). 

The eighth International Medical Congress, of which the 
King of Denmark has consented l(» be the patron, was opened 
on Sunday in the Grand Hall of National Industry, Copenhagen, 
in the presence of the King and Queen of I )cnmark, the King 
and Queen of the Hellenes, the Crown Prince and Crown Princess 
of Denmark, and the rest of the Royal Family, the Danish 
Ministers, the Corps Diplomatique, the official authorities, civil 
and military, and delegates from Great Britain and Ireland, 
Germany, France, Russia, Austria, Holland, Belgium, Greece, 
Switzerland, Japan, New York, Columbia, Kentucky, and Cali- 
fornia. Addresses were delivered by the President, Prof. Panum, 
the Secretary, Dr. Lange, Sir James Paget, Prof. Virchow, and 
Prof. Pasteur. 'J'he assembly consisted of about 1500 meml>ers. 

Earthquakks have been fretjuent and widespread during the 
past few days. The inhabitants of the towns and villages along the 
whole range of the Alban hills were alarmed at two a.m. on 
August 7 by a sharp shock of earthquake, followed by another at a 
quarter past three. The direction taken by the wave was through 
Velletri, Nemt, Ariccia, Albano, Castcl Gandulfo, and Rocca di 
Papa and Frascati, The shocks were most severely felt at 
Rocca di Papa, but no damage was done beyond the felling of 
two chimneys at Ariccia, At half- past three a severe shock, 
quickly followed by another, was distinctly felt at Rome, and 
that which shook the Alban hills extended also as far as Porto 
d*Anzio, on the coast. 

An earthquake shock shook the most solid buildings in New 
York at two o’clock on Sunday afternoon, and produced a sen- 
sation like that on board a steamer under way. At Brooklyn 
the residents were frightened into running out of their houses. 
The earthquake suddenly moved along the Alleghany Mountains 
and their eastern slopes, from Virginia to Vermont, in a direc- 
tion from south-west towards north-east, extending over the 
ratire country from the mountains to the ocean. The most 
southerly city in which the shocks were noticed was Washing- 
ton, and the most northerly Brattleborough, Vermont. Two 
distinct shocks, each of about two seconds’ duration, with an 
interval of about four seconds, were generally felt, while in 
New York and further eastwards a slight third shock was expe- 
rienced a few minutes afterwords. The earthquake was ob- 


served at nine minutes past two o’clock in the afternoon at 
Philadelphia, and somewhat later to the eastward of this dty. 
It was most severe in New York City, Connecticut, and Boston. 
The vibration was slighter elsewhere. 

Slight earthquake shocks, recurring at short intervals, have 
recently been felt at Massowoh. 

Prof. Milne, of Tokio, Japan, writing to the TUmes on the 
subject of the Essex earthquake, concludes os follows : — ** Before 
earth movements can be generally understood, it is necessary 
that they should be observed as other natural phenomena are 
observed. A reason that has been expressed against the esta- 
blishment of seismometers in British observatories is that in 
Britain earthquakes are a rare occurrence. Such a reason ap- 
pears to arise from an imperfect acquaintance with the pheno- 
mena to Ije observed. Earth-tremors, which are minute earth- 
quakes, may be observed in Britain every day. Messrs. George 
and Horace Darwin have shown that such movements are of 
common occurrence in Cambridge. Then there are the slow 
earthquakes or earth-pulsations, like those which I have from 
time to time observed in Tokio. Whether these exist in Britain 
cannot be known until they are sought for. That they existed 
on the outer rim of the area where the Essex earthquake was 
felt is tolerably certain. It is also certain that shortly after great 
earthquakes — as, for instance, some which have shaken South 
America — pulse-like motions have been observed in the bubbles 
of astronomical levels at places as distant as St. Petersburg. 
When wc consider that wc arc obsendng meteorological changes 
with which earth-tremors have a close relationship, that wc ob- 
serve the tides, magnetic and electric changes in our earth, 
and the escape of gas in our mines, with all of which earth- 
movements may be closely associated, when we possess so 
many carlluiuakc-shakcn colonics, and send our Navy and 
mercantile marine to all the earthquake countries of the world, 
it would certainly not be an unreasonable undertaking for us to 
investigate the ill -understood phenomena which continually 
occur beneath our feet. We study our oceans, our atmosphere, 
the sky above us, and, I may add, the ice at our poles, while 
the changes in the earth on which wc live are almost neglected.” 

Messrs. Cotteau and Korthals, meml>ers of the French 
Mission sent by the Minister of Public Instruction to explore 
the Krakatna volcano, write from Batavia on June 2 that the object 
of the expedition has been fully realised. Soon after their arrival 
at Batavia on May 14, the Dutch Colonial Government placed 
at their disposal a small steamer, on board of which they started 
for the Sunda Strait on the 21st, Along the west coast a well- 
marked line, running at an elevation of from fifty to eighty 
feet above sea-level, indicated the limit reached by the terrible 
wave that spread disaster far and wide towards the end of August 
1883. The plantations had been swept away, and all the houses 
of this populous district, together with the town of Anjer, had 
completely disappeared. On the 23rd the steamer cast anchor 
at the head of Lampong Bay on the south coast of Sumatra, 
whence a visit was paid to the Telok-Betong district. Here the 
extensive and thickly-settled coastlands had assumed the aspect 
of a desolate swamp, relieved here and there by a few bamboo 
huts recently set up. Nearly three miles inland lay the steamer 
B^romv^ which had been borne on the crest of the wave into 
the forest, where it now forms a sort of bridge across a small 
stream. On the 25th the formerly fertile and densely-peopled 
islands of Sibuku and Sibesi were successively visited *nd 
found to be entirely covered by a deposit of dry mud several 
yards thick and furrowed by deep crevasses. Of the in- 
habitants, all had perished to a man. Continuing the on 
the 26th to Krakotoa itself, the mission was surprised to qote 
the comjdete disappeoranee of the three islands of Steers, C«l- 
meyer, and the islet east of Verloten, which had risen above the 
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surface at the tine of the* eruptioiit but which are now covered 
by 12 or 14 feel of water. Approached from the north Krakatoa 
seemed wrapped in a whitish smokct %’apours apparently issuing 
from fissures on this side, and settling on the summit, which is 
at present 2730 feet high. It was at this point that the great 
convulsion took place on August 26-27, about half the 
island was blown into the air. A closer examination showed 
that what had been taken for fissures were simply ravines, and 
the vapours were clouds of dust stirred up by stones incessantly 
rolling down the steep sIojh* of the mountain. This was accom- 
panied by a continuous noise like the rattling of distant musketry, 
while stones of a certain size w'ere seen whirling in the air, then 
falling and ricochetting down to the sea. Notwithstanding the 
evident danger, the boats of the expedition succeeded in approach- 
ing the foot of the volcano and collecting sj’iecimens of ilu* rocks 
at several points. The same afternoon they reached the islantl 
of Verlaten, formerly one mass of verdure, now uniformly 
covered with a layci of solidified ashes alnnu 100 feet thick. The 
deep crevasses, widened by the erosion of tro]}ical rains, giAc the 
aspect of a glacier to this isl.and, which has been (k>ahlc<l in 
extent by the deposits from the last eniption. Returning next 
day to Krakatoa the members of the expedition foumi a safe 
landing place, where it was possible to study the nature of the 
rocks and other matter ejected by the volcano. No trace was 
fimnd of animal or vegetable life, with the exception of a solitary 
little spider, and the solidified bed of mud and ashes was esti- 
mated in some places to have attained a thickness of from 200 to 
260 feet. A black rock rising a few yards above the surface 
alx)ut a mile and a quarter from the present shore, represents a 
last fragment of the portion of the iskind engulfed iluring the 
eruption. After touching at Lang Island, which presented much 
the same appearance as its neighbour V'erlaten, the expctlition 
concluded its sun’cy of the Strait, landing (»n the 28th .it 
Merak at the north-west extremity of Java. Mcrak had shared 
the fate of Anjer, and the coast-line in this district hafl been 
consklerably modific<l. The cxpcilition returned to llalnvia on 
the 29th, after determining two new facts — the disaj^pearanec of 
the islands upheaving during the eruption, and the total cessation 
for the present of all volcanic activity at Krakatoa. 

On Saturday, August 9, M. Rcnard, Captain of Kngineers, 
and M. Krebs, Captain of Infantry, made an experiment with 
the directing balloon which they are consinicting .it the expense 
of the French Government in the aer0nautic.1l wurks of Ch.ilcl 
Meudon. The balloon, which is about 60 metres in length and 
10 metres in diameter, carries a long platform of about 40 metres 
in length and 3 metres in breadth. At one of its extremities sit the 
aeronauts in a car. The aerial helix and a gramme magneto- 
electric machine are placed at the other. The voltaic elements 
and ballast are disposed on the platform. 'I'lic wind not being 
strong, the aeronauts ascended and tried first the effect of their 
rudder, which is a sail of about 10 metres square. 'Fhc results 
were very satisfactory indeed, and the steering of the balloon 
remarkably quick and easy. The balloon was <lrifted by the 
wind from Chalet Meudon to Petit Bicetre, above the Mcuclon 
woods. Then the aeronauts, wishing to return home, adjusted 
the rudder and the ex|)eriment succeeded wonderfully; in 
five minutes the distance, which is about two miles, was run. 
The balloon landed just before the doorway of its wooden house. 
This experiment will be tried again in a few days for a longer 
distance. The system practised by the French officers is a slight 
modification of the one used by Gaston Tissandier and described 
in Nature. The French officers were originally adherents of 
the helix moving round an axis traversing the balloon, but the 
result of the experiments published by Tissandier seems to have 
modified their opinion. 

M* F. Lhoste, Secretary of the Acadraie d’Aerostation 
M^^rologique de France, who started in a balloon from Bou- 


logne on Thursday last, descended at Romney, fifteen miles 
from Folkestone, at half-past eight o'clock the same even- 
ing. M. Lhoste left Boulogne at seven p.m. He encountered 
three distinct currents of air, one of which carried him in the 
direction of the North Sea. The descent was effected without 
difficulty. 

Already .n prosjiectus has been issued of the International 
Exhibition of Inventions and of Musical Instruments, to be 
ojHjnetl in May 1SS5, in the buildings now standing in the gar- 
dens of the Royal Horticultural Society at South Kensington, 
'rhe lOxhibitiim will have all the adv.antages of royal patronage 
.and support. Her Majesty the (Juecn Wcomes patron, and the 
Prince of Wales assumes once more the duties of president. 
The Executive Council, appointed by the royal president, 
having for chairman Sir Frederick Bramwcll, F.R.S., vice- 
president of the Institute of Civil Engincei's, and for vice-chair- 
man the Marquis of Hamilton, is composcnl of Sir Frederick 
Abel, C.lk, Mr. I. l^wthian Hell, F.K.S., president of the 
Institution of Mechanical Engineers, Mr. Hirkbcck, M.P. 
(honor.iry trc.asurcr). Colonel Sir Francis Holton, Sir Philip 
Cunlifie-Owcn, C.H., C.I.E., Piuf, Dewar, F.R.S., Mr. Joseph 
Dickenson, Sir George Grove, D.C.I.., Mr. E. W. Hamilton, 
Mr. Ileniy K. Jones, M.Inst.C.E., Mr. W. H. Precce, F,R.S,| 
Sir E. J. Reed, M.P., F.R.S., I’rof. Chandler Roberts, F.R.S., 
Mr. John Ridnnson, Mr. Waringlon W. Smyth, F.K.S., Dr. 
Stainer, and Mr. R. E. Webster, Q,C., with Mr. Edward 
CunlilTe-Owen as secretary. Mr. J. R. Somers Vine will be 
the City and uffici.al agent. The idea upon which the Exhibition 
is planned is not to bring together a mere ctdleclion of models of 
inventions, but rather to illustrate the progress which has been 
made in the practical applications of :icicncc during the past twenty 
ycar.s. In order to c.irry out this intention the Council will, 
as far as ]K)ssil>lc, confine the exhibits to processes and appli- 
ances, j>ro<lucis l)eing admiltetl only where they arc themselves 
novel or wliere (heir introduction is rcquireil to make the pur- 
jMise or advantages of that which is new in any process more 
interesting .and intelligible. It is not proposed to allot space 
for manufaclurctl goods utiaccompanied by any illustrations of 
the prt»cess of m.anuf.iciure. (Jencrally it may Imj said that, os 
far as is praclic.able, invcnti<»ns will be shown by models, with, in 
the case of nunlels of entire machines, actual h|H^ciincnH of the 
poriitms improved under the exhibitor’s patent, and when the 
invention relates to ])arls only the whole machine will not Ik* ad- 
mitted unless indeed the improvement elTectcd cannot be suffi- 
ciently shown without the exhiljition of the entire apparatus. 
The limitations of sj»ace which make these restrictions neces- 
sary, also compel the Council to decline, unless in exceptional 
circumstances, to receive objects which have already been shown 
in the .Smoke Abalcmcnl Exhibition, 1881, in the Fi.sherie» 
Exhibition, 1883, or in the present Health and Education Exhi- 
bition, and it is thought that the annual shows of the Poyal 
Agricultural and kindred Societies have served so well to 
exhibit inventions fearing upon agriculture that it will suffice to 
present a few typical examples (and these models or diagrams) 
of each class of improvements effected during recent years. 

The U.S. National Academy of Sciences recently received 
a gift of 8000 dollars from the widow of the late Dr. J. 
Lawrence Smith. 'l*hc deed of trust has now been executed, 
and provides that the interest of the fund shall be used in 
striking a gold medal of the value of 200 dollars, to be called (he 
“ Lawrence Smith Medal,” and to be awarded by the Academy, 
not ofiener than once in two years, *'to any person in the 
United States of America, or elsewhere, who shall make an 
original investigation of meteoric bodies, the results of which 
shall be made known to the public, such result being, in the 
opinion of the National Academy of Sciences, of lo fficU t nt 
importance and benefit to science to merit such tecognitkMOU** 
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Any sums which may accumulate from the interest of the fund, 
above what is required for the purposes specified, are to be used 
“in aid of investigation of meteoric bodies, to be made and 
carried on by * a citizen or citizens of the United States of 
America.” 

There being a notable difference between the determinations 
of specific weight of the normal hydrate of sulphuric acid, H,S04, 
which have been made by Marignac in 1853 and 1870, and later 
on by MM. Schertel, Kohlrausch, Lunge, and Nacff, Prof. 
Mendel^cff, aided by M. Pavloff, has recently determined it 
again with all possible accuracy, and communicated the results 
of his determinations to the Russian Chemical Society {Journal^ 
vol. xvi, fasc. 5). The hydrate was crystallised four times, 
the operations feeing made in a perfectly dry atmosphere of 
■carbonic acid. Out of 6 kilogrammes, a remainder of only 300 
grammes was received. I'hc thus prepared hydrate meUc<t at 
I0**I to io”*6, and an accurate titration of it gave the following 
figures: 8171, 81*52, and 81*58, that is, on the average, 81*6 
per cent, of SOj, the theoretic percentage deduced from the 
-chemical formula being 81*64. The specific weight of the 
hydrate has l>ecn determined with great accuracy, and the average 
result, with all necessary corrections, was 1*83295 at 19"*02. 
The reduction to 15", as compare<l with water at 4'’, being made 
with Marignac’s data for dilatation, the final result will be 1*8371, 
which figure differs only liy 0*0001 from that of Marignac, and 
widely differs from those of Kohlrausch, Lunge, and Nacff. 

When submitting the Raku na]>htha to fractional distillation, 
•carried on at each 2®, Prof. Mendclecff had shown that the 
S])ecific weight of the products of distillation, while rising on the 
whole together with temperature, decreases however three times, 
namely, hetween 55'’ and 62®, between 80® and 90", and between 
105* and 110®, He shows now, in n recent communication to 
the Russian Chemicnl Society {Journafy vol, xvi. fasc. 5), that 
this is not a peculiar feature of the Baku naphtha, but that the 
same decrease of specific weights is displ.ayed also by American 
naphtha, if this last be submitted to fractional distillation at 
<ach 2", and that the phenomenon is producerl at nearly the 
same temperatures. The products that boil below 60” were in- 
sufficiently represented in Prof. Mendeleeff’s samples ; but from 
60® (where the specific weight, reduced to 17*, like all following, 
was 0*6642) until 124® (where it was 0*7322), there arc two de- 
creases of specific weight. Thus, at 80" it was 0*7347, only 
0*7069 at 92*, that is, the same as at 75". After that it increases 
until 104", where it reaches 0*7543 ; but it soon decreases for a 
second time, and at 115 ’ to 117® it reaches 0*7270, that is, the 
ftame figure ns it had hetween 85® and 98®. Beyond 1 17® it con- 
tinues to rise. Both kinds of naphtha — Caucasian and American 
—however different their origin, thus display the same ]»heno- 
mena at nearly the same temperatures ; the corresj^onding specific 
weights, however, are not the same ; the portion at 80® has, in 
the Baku naphtha, a specific weight of 0*7486, and only 0*7347 
in the American ; and at 100" the resjiective densities are 0*7607 
and 07380. The amounts of substance distilled at each tempe- 
rature are also different. The researches will be continued in 
Prof. Mendel^eff’s laboratory. 

We have been requested to state that at the meeting of the 
Essex Field Club, referred to in last week’s Nature (p. 343), 
the natural history and archieological conductor who addressed 
the Club on the •* salting mounds ” and other subjects was Mr. 
Henry Laver, F.L.S., of Colchester. 

Tub addHions to the Zoological Society’s Gardens during the 
past week include a Bonnet Monk^ {Maeacus simats i ) from 
India, ptesented by Mr. T. S. T. Tregellas ; a Striped Hyssna 
siriaia) from North Africa, presented by Sir John H. 
Drummond Hay, K.C.B., C.M.Z.S. ; three Greater Sulphur- 


crested Cockatoos (Cacahta g«Uenia\ three Leadbeater’s Cocka- 
toos {Cacatua leadbeateri)^ a White-backed Piping Crow 
Hor/una leuconota) from Australia, a Red-sided Eclectus {Eclectus 
pectoraiU) from New Guinea, a Blue and Yellow Macaw {Jra 
ararauna) from South America, six Amherst Pheasants ( 
malea amherstia) from China, eight Himalayan Monauls {Lophth 
phorus imptyattus) from the Himalayas, two Javan Peafowls 
{Pavo spicifer S 6 ) from Java, presented by Mr. Charles CHfton, 
F.Z.S. ; a Rough-legged Buzzard (Arckibuteo lagopus), British, 
presented by Sir R. Payne Gallwey, Bart. ; a Cockaleel 
{Caltpsitta nava'-hollandia)^ a Rose- Hill Parrakeet {PlcUy^arcus 
cximius) from Australia, presented by Mr. J. W. Dixon ; a 
Green Yurtle {Chelone viridis) from the West Indies, presente^l 
by Mr. A. E. Painter, P'.Z.S. ; a Ixiggcrhcad Turtle {TkaiassO’ 
ehdys caouana) from the Atlantic Ocean, presented by the 
Surrey Commercial Docks Company ; a I.eopard Tortoise (TVj- 
tudo pardiiis) from South Africa, ]»resonted by Mr. William 
Lane *, a Slow-worm {Anguis fragilis) from Norfolk, presented 
by Mr. T. E. Gunn ; a Bonnet Monkey abacus sinicus) from 
India, a Blue-fronted Amazon {Chrysotis restive) from Brazil, a 
Grey Parrot {Psiitacus erUhacun) from West Africa, an Alligator 
Terrapin {Chelydra ser/*cHtina) from Nortli America, deposited ; 
tw(» Jardinc’s J*arrots {Ptcocephalus guliclmi) from West Africa, 

two Conurcs {Conurm perlatus) from the Lower Amazons, 

an IClcctric Eel (Gymnotus eUctrkui) from British Guiana, 
purchased ; a Mule Deer {Cariacus macrotis)^ bom in the 
(hardens. 


OUR ASTRONOMICAL COLUMN 


The NEXT Minihum of Mika Clti.— I n the ephemeris of 
variable stars for 1884 in the VHrtdjtihrsschnfty the next mini- 
mum of Mira is fixed to 1884 October 24, a dale which does not 
appear to result from .\rgelan(ler’s formula of sines, as it is given 
in Scluinfclcl’s Catalogue of 1875, viz. : — 

(1. 

Epoch Min. — 1866 .\ugust 8*0 ^ 331*3363. K 
I 10*48 sin • 1 - + 282 45^ 

4 i8*i6 sin ( . E f 31 15^ 

4 - 33*90 sin ( .E+ 70 5^ 

4 - 65*31 sin ^ J j . E -r 179 48^ 


For the present year E = 20, and hence substituting logarithms 
the four perturbations become — 

, O d. 

+ [1*02036] sin (217*29) - - 6*35 
d- 1 1*25912] sin (113*07) -f 16*71 
+ i I *53020] sin (110*90) ■= 4- 31*05 
-t- [1*81498] sin (207 07) := - 29*72 

The Julian tlatc of the initial minimum is 2402822, and we 
have — 

2402822*0 

331-3363. E 662673 

Sum of perturbations ... ... ... + 12*29 


Julian date of next mininuim 2409461*0 

Which it will be seen from the Nautital Almanac (p. 486) cor- 
responds to 1884 October ii. Id 1882 by a very precise deter- 
mination of the time of minimum, Schmidt found that it oocunred 
on December 16, which is 18 days earlier than the date given by 
Argelander’s formula, and the previous maximum had also been 
earlier by about 19 days. If this correction still applies the next 
minimum might be expected to fall about September 23, or a 
month eturiier than the VHrteljakrs 5 (hrift\aA Vu Still there is 
the possihili^ that Prof, Schdnfeld may have applied coirections 
to the formula. 

The present year's minimum may be therefore advantageously 
observed. In that phase Mira descends to about thetiri|^t- 
ness of the well-known star following it, not far from the 
parallel, sat to about 8*5 m. 
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Another of the more interesting variables, % Cygni, may l>e 
expected at a maximum about November 15, and R Leporis, 
** the crimson star,” at a minimum on January 5. 

The Double-Stae 99 Hercuus.— M r. S. W. Burnham, in 
his last Catalogue of double-star measures, refers to a statement 
by M. Flammarion to the effect that the change in the position 
of the companion of 99 HercuHs (one of Alvan Clark’s dis- 
coveries) very nearly corresponds to the proper motion of the 
large star. But although the alteration in position l>etween 
Dawes* measures in 1859 and Mr. Bumham*s in 1880, may he 
fairly represented by rectilinear motion, it will hanlly appear, 
when the best value we can assign at present for the prt>per 
motion of 99 Herculis i> iniixHiuccd, that it accounts for tne ob- 
served change in the j^sition of the companion. If wc com- 
pare Bmdiey for 1755 with the Greenwich Catalogue for 1S64, 
employing the accurate formula, we find : — 

Secular proper motion in right ascension ... - il"*34 

,, ,, ,, declination ... ■¥ 6" *90 

Madler assigned for the respective proper motions - lo"‘4, and 
+ 7 "‘ 0 . 

Taking for comparison the following measures of 99 Herculis, 
Position Distance 

1859*63 .. 347*2 ... 1705 .. Dawes 

1880*18 ... 29'9 ... 0*91 ... Burnham 

we find on bringing up Dawes' mea.sii res to Burnham ’s epoch, 
with the proper motions of the principal star given above, the 
angle of ^Kisiiion becomes 8i‘^‘5, and the distance i''‘65, showing 
a great difference from the result of the American astronomer. 
It seems at least probable, as he remarks, that it will prove to 
be a physical j“>air. 

THE WATER SUPPLY CONFERENCE 

K Water Svipply Conference of the Society of Arts, held 
at the National Health Kxhibilion, in the unavoidalde 
absence of the President, Il.K.H. the Prince of Wales, uas 
opened by Sir Frederick Abel, C. H.. F. K.S., chairman of the 
Council, who alluded in his iniroductoiy address, to these Con- 
gresses having been originated by His Koy.xl Highness, who 
hoiked a comprehensive scheme might be elaborated that would 
provide not only for ilic urban populations, but for the rural com- 
munities. He alluded to the good and useful work done liy the 
Congress held in 1878, and in 1879, and reviewed the present 
position of the water-question in this count r}'. 

The jiapers read at the Conference weic jdaeed under three 
heads, viz. ; — ** sources of quality of ivatcr^ with methods 

of filtration and softening,” and “methods of distrihutton^ with 
modes (jf giving pres.su re, house fittings, discovery and prevention 
of waste.” Under all heads valuable papers were eontribuied, 
and the Society may again be c<mgratulated on bringing together 
a jur)’ of cxjxjrts capable not only t»f slmwing us the weak 
points in om- existing water-supply, but the methods by wliich 
these defects may be remedied. 1’his was done tt) a large 
extent by the previous Conference, but the rhingers then |Kunted 
out have Iwen hardly appreciated, owing to the years of the Con- 
ference being followed liy a remarkable succession of wet seasons. 
Now that a hot .summer is succeeding a dry winter, the gravity of 
the situation is fon.:ing itself upon ]iublic attention, and the im- 
portance of husbanding our water resources is found to Iw a 
matter of %'ital necessity, the neglecting of which has already 
facilitated the spread of English cholera, in certain districts, and 
will be a constant clement of danger, should Asiatic cholera 
appear on this side of the English Channel. 

Rainfall being the source of all water supply, it may be well 
to first notice the paper contributed by Mr. G. T. Symons, 
F.R.S., who, just a quarter of a century ago, instituted the first 
general scries of rainfall observations ever made in this country, 
and who since that time has been gradually increasing their 
number^ until there are now nearly 3000 observers, no ]e.ss than 
2433 stations having furnished records of rainfall last 

year. Worthy of all praise as Is this remarkable voluntary staff 
of obMrvers, not only giving their services, but actually con- 
tributti^ 99 per cent, of the cost of publishing the observations 
made, it is obvious, looking to the mrect beuing such observa- 
tions have on engineering, agricultural, and sanitaiy questions, 
bearing on the h^th and welfare of our popnlatton, that the 
scope of the inquiry should be enlarged so as to increase its 
sphm of usefulness, and that it should be placed under a 


Government department with a grant from Parliament, and the 
inquiry be no longer crippled for want of funds as regard possible 
and necessary extensions, though ten years ago th^ritisn Asso- 
ciation for the Advancement of Science, feeding it their duty to 
initiate, rather than support, investigations of nationid import- 
ance, withdrew the vote with which they had aided the worit for 
many years, it is due to Mr. Symons to point out that he 
ha> not merely maintained the standard of excellence found in 
his annual volumes of that period, but has increased their size 
and u.sefulncss. In his paper Mr. Symons urges as a question of 
general |Hdlcy the necessity of the formation of an hydraulic 
office, the early duty of a (.Jovemment being “to see that all 
parts are coimdetely supplie<l with the chief necessary of life, 
Englishmen,” he says, “have a dread of centralisation, hut in 
m.iny ^mys they pay a long price ft^r their dread. At present^ 
it is not often that any town can even stale l)ef«re Parliament 
its views as to the effect upon it of what its next neighbour may 
be obtaining powers to do,” and which, when passed by Parlia- 
mentary' Committees become law, and “law for all time to 
come ; ’ he truly ailds that “ no one can foresee what will be the 
t<»tal population of the country a century hence. No one can 
tell where the bulk of the f^eople will reside, nor what will he 
the need for water in \*ariou.s parts of the country,” and he justly 
urges th.nt special watei rights, “now A.sketl to he created, 
.should be sul>ject to revision, nMout com/ensa/wUf after the 
lapse of 100 ye.ars.” 

Mr. E. Ikoilcy-I >cnton, in his paper on “ The Water Supply of 
Villages and Kurnl Di.stricls,” |H>ints nut that though a state de- 
partment exists charged with .s.'initary matters, the condition of 
our rural districts as regarrls water supply “ is a ]H>8ilive dis* 
grace,” and he considers the department slinuld have their efforts 
s]H'cially diicclcd tt» the protection of small communities, and 
states that tho'-ewho form the “ l.ocal Boards’* and “Boards of 
(.iuaidmn.s,” liaving jurisdiction over such districts are elected 
umler pledges to ot»pt>se all sanitary works that will increase the 
rates, and that even when men of knowledge and position arc 
elecle<l to such posts-— outvoted by the majority they fall back Uy 
<|uicily agreeing with the laisset Jaire ]>olicy of their ctdleaguca, 
and allow their constituents to continue to inhale and imbibe 
those germs of disease which float in the foul air that surnntnds 
(hem, and are prc.scnt in the only water provicltfl for their use. 
Mr. Denton is evidently of the opinion that the writer has already 
advocated in these columns, that the l^rocnl Government Board' 
should not only have the power to sanction local authorities pro- 
viding pure vuler and etficiiMii sanitary ai rangeuu’nts, but should 
theniselve.s survey the country and seek <iut the ilistricts where 
adv.antnge is not taken of the law, as it even now exists, and to 
cfiinj)el the aiilhoiitics to remedy the abuses and shortcomings 
discovered, 

In the present position of our knowledge it would be difficult, 
and often imiroHsible, for an engineer to advise such a niraf 
i .'luihority, suddenly called on to provide itself with an efficient 
I water supply, even were the legal difficulties, and cost of parlia- 
: mcnlary struggles obliterated. Thanks to Mr. .Symons, we know 
I something of the rainfall, but as Mr. Conder ami others have 
minted out, our knowledge of the discharge of our rivers is 
lamentably small. Daily gaugings have been taken of the 'rharoes, 
hut no systematic examination of the quantities run off by streams 
draining equal areas of rocks of varying degrees of permeability 
have been carried out, and the necessity of such ob.scr vat ions 
being taken in all our .»>treams cannot be toc) highly in.sislcd on, 
and should be made a matter of .Slate care. 'Hie few oliservations 
we have were chiefly made in the last century by Bennie, if we 
except the compari--on of chalk and clay hasitis, made by Mr. C. 
Homersham, who showed the large quantity of water almorlicd 
by the chalk, which never ajificars as streams. As regards un- 
derground waters, our knowledge is also not yet sufficiently 
definite to .safely predicate the quantity of water a given unknown 
district will yield. A large body of information has been publi*‘hcd 
by the Underground Water Committee of the Brifish Association,, 
daring the past ten years, from which the direct relation of yield 
to rainfall, modified by degree of permeability is clearly made out, 
and details given of actual supplies obtained in enoimous 
quantities, in certain districts, but what is still required, is a 
systematic examination of the height of water in wells and bor- 
ings throughout the kingdom, and until the seasonal variation is 
clearly established, the minimum yield to be obtained in 0 given 
district, during a dry year, and still more after a succession of dry 
years cannot be ascertain^, or calculati ons made be depended on 
with any safety. Information of thin class is being steadilyr 
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in the Epfom. Crojdoiif and 10 Kmie other diftrictf 
by Mr. Baldwhi LadiamrC.E., who if ascertaining the seafonid 
variation in levd of the nndetjyonnd waters, and the difference 
of oobie disehafge of springs by self-recording apparatus. 
Valnable as arc sucn observations for special districts for genem 
use and pnblic advantage, it is nccessanr that they should be 
eirtendcd to the whole country and be made by official observers 
for pnblic use, and free access to the results. 

In a paper on Water from the Chalk,*’ Mr. Joseph Lucas 
allnded to the work he has been doing during the past twelve 
years in measuring the height of the water in the wells over a 
latge district in the Thames and Hampshire Basins, connecting 
together the points of observations by imaginary lines, or under- 
ground contours. He is able to map out with some degree of 
accuraev the height at which water stands in the rocks, the vary- 
ing width, or proximity of the contours, indicating the varying 
dMrease or increase of the steepness of the water gradients, i.r. 
the angle which the slope of the water j)lane makes with the sea- | 
level, which, as shown by the Rev. J. Clutterbuck in 1841, varies 
in the chalk from 14 to 47 feet per mile. Mr. Lucas is of opinion 
that a comprehensive and uniform survey of the sources of water- 
supply, both surface and subterranean, should be carried out by 
the nation, and that maps should be constructed, defining 
levels, areas, and quantities of water.” 

The Geological Su»‘vey have done much to prepare the way 
for such an examination sut was pointed out by Mr. Kdwin 
Chadwick, C.B. at a previous Congress, and it is encouraging to 
note that the first four papers read on “Sources of .Supply” at 
the present Conference, were contributed by three present omeers, 
and one fo'^mer officer of that staff. Mr. Whitaker’s paper 
commenced by pointing out that ordinary geological map , in^ 
eluding the greater number as yet issued by the Geological 
Survey, are of little use in estimating the quantity of water oli- 
tainable from a given porous rock that may be represented on 
the map, and wh i^e water-bearing capacity may be well known, 
owing to the thick covering of various beds of clay, sand, 
mvel, loam, and alluvial silt, together called by geologists 
drift, which obscures the solid geology, and where the 
beds consist of impermeable material entirely cut off the 
percolation of rainfall into the i>crvious rock l>eneath. Hc- 
fore, therefore, any estimate can be made with any degree of 
accuracy, of the quantity of water capable of being yielded by a 
given area of permeable rock, as represented on the ordinary 
geological map, it is necessary to have a Drift survey, showing 
the actual condition of the surface. Such maps are now being 
issued by the Geological Survey, the v.arious rocks, being diown 
by their proper colour, in the areas, when they are not ovcrl.aiil 
by any material, the surrounding districts being coloured to 
indicate the nature and character of the drift deposits overlying 
them, distinguishing the different clays an<l various gravels by 
distinct tints. For waterworks purposes, so elaborate a classifica- 
tion is not requisite, and in the interesting and v,aluablc series of 
maps Mr. Whitaker laid before the Congress, the results of many 
years of work, he has adopted the following cl.assilication : — 
1 , bare chalk ; 2, chalk covered only by beds of a permeable 
kind ; 3, chalk protected by beds t)f mixed or varying character ; 
4, chalk protected by impermeable beds, d'he result of Mr. 
Whitaker’s investigations is to curtail the somewhat excessive 
estimates that may have been made in bygone years of the 
amount of chalk area available for the absorption of rain, but he 
states that the “chalk remains our chief water-bearing bed in 
the south-east of England ; for though not always coming up to 
some of the sand-beds in permeability or porosity, it is pre- 
eminent over all other geological formations in thickness and 
extent of outcrop.” 

Mr. 'I'opley contributed an interesting paper on a subject he 
has already done good and original work, “ SVater Supply in its 
Influence on the Distribution 01 the Population.” He sho vs there 
“ is a w'ell marked and constant relation between the outcrop of 
porous strata and the parish or township boundaries, the longer 
axes of the parishes crossing the outcrops more or less at right 
angles.” The arrangement of i^arish boundaries depends upon 
the iites of early settlements, which were entirely controlled by 
the outcrop of the water-bearing beds, Mr. Topley points out 
that with the river, London has at present no less than four 
different sources of supply of water, each giving a different quality, 
and he notes that no city in Europe is better situated for supplying 
itself from i^s own area, but it has become so vast that all siurces 
have become insufficient. He notes that most of the other great 
capitals of Europe are alsa situated on basins citable of yielding 
deep well water, and instances Paris, Berlin, and Vienna. 


Mr. De Raaoe, in a paper on “ A Possible Increase of Under- 
grotind Water Supply, ** endeavoured to show that tlie Bow of in- 
termittent sprinA mig^ be increased, and the violoioe of floods 
diminished by the oonstmedon of “dumb wells,** throng^ im- 
permeable be^ to pervious beds below, draining what is now un- 
productive rainfall, ^sing in destructive floods to the sea, into 
permeable rocks which are now not storing water owing to theii 
being covered by impermeable formations. 

Mr. Edward Easton gives a useful risunti^ gathered from his 
own practical experience, of well recognised principles which 
should govern the supply of water for domestic and other pur- 
poses, which, he justly observes, are too often n^lected cr 
forgotten. He appears to have a very decided predilection for 
soft water in preference to hard, and alludes to the value and 
cheapness of the lime-softening process of Prof. Clark ; as 
regards filtration of supplies, in which it is found impossible to 
altogether prevent the chance of contamination, the filtering 
medium should include some deodorising agent, and he refers to the 
good results obtained in this direction at Wakefield by Spencer’s 
magnetic carbide of iron, and at Antwerp by Prof. Bischof’s 
spongy iron ; in both cases the water was much contaminated, 
and was rendered perfectly wholesome. Referring to the dan- 
gerous practice of storing water in cisterns, he states that after 
an elaborate and exhaustive examination of the waters supplied 
by the London water companies, by Sir Fre<lerick Abel, assisted 
by 'Dr. Dupre, Mr. G. H. Ogston, Prof. Voelcker, and the late 
able chemist to the Metropolitan Hoard, Mr. Keates, it was 
found that during the session of 1877-8, when two bills were 
introducerl into l*arliament at the inst.ance of the Metropolitan - 
Hoard of Works for purchasing the unrlertakings of the London 
water companies, and for provifling a separate supply from the 
chalk for drinking purposes, that whilst the water in the main 
was in almf)st all cases excellent, the condition and position of 
the cisterns frequently rendered it utterly unfit for human con- 
sumption, a condition of affairs affording a most fruitful source 
of disease, anti not alone confined to the dwellings of the poor, 
cisterns fixed on the roofs of the better class of houses being 
“ r.arely sufficiently covered, and often open to contamination 
from soot, dust, inroads of blackbeetles, anti other abominations.** 
Mr. Easton (|uotes Sir K. Holton as tt> the importance of waste- 
pipes from cisterns being carried outside each house and the en<l 
left exposed to the air, instead of communicating, as now, with 
the drains, from which gases flow b.ick into the cisterns, and are 
absorbetl l)y the water ; but it is to he hoped, with the steadily 
increasing expansion of the constant service in London, this 
frightful evil will ce.isc to exist, .Acconling to Colonel Sir V, 
Holton’s return for the month of May, the quantity of water 
supplied to London amounts to 32 gallons j>cr head per day, 
about 20 per cent, of which, say 6 gallons, it is estimated is used for 
other than domestic purposes, leaving 26 gallons ])er head as the 
qinantity supposed to be absolutely consumed in the houses, while 
long practical experience has ]>rovcd that the water really re- 
quired is not half that quantity, and there can be little doubt 
that a system of supervision like that carried out at Liverpool 
would have similar results. The use of Deacon’s meter has 
reduced the consumption of water from 33 to 22 gallons per head 
per tlay ; this ingenious instrument enables waste of water to he 
iocalisetl, and the house or place detected where the flow-off is 
taking place, 

Mr. Easton then shows the advantage to consumer and 
supplier of a constant service being given to each house by 
water, the quantity being regulated by the rateable value of the 
property, but returns to the keynote of all the speakers, that “it 
IS useless to discuss the methoci and ci^nditions of supply if the 
sources of water are not to be preserved to us," and adds, “it is 
quite certain that with the immense growth of the ]x>pulation of 
this kingdom, it will not be long before this preservation becomes 
a pressing necessity.” 

Mr. East m repeats the proposition he made in his Presidential 
address to the Mechanical Section of the British Association at 
Dublin in 1878, which, expressing as it does a widespread feel- 
ing shared by all who have given attention to the subject, it may 
be well to quote at length. Mr. Easton considers that the 
question '*of the management of rivers is of sufficient importance 
to make it w*orthy of Ixing dealt w ith by new laws, to be framed 
in its exclusive behalf;” and that “a* new depaitment should 
be created-— one not only endowed with powers analogous to 
those of the Local Government Board, but charged with the 
duty of collectii^ and digesting for use all the facts and know- 
ledge necessary for a due comprehension and satisfactory dealing 
with every river-basin or watershed area in the U nited Kingdom 
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— * department which should be presided over, if not by a 
Cahiiiet Minister, at all events by a member of the Government 
who can be appealed to in rarliament.” 

Mr, J. Mansers^, C,£., states that ** altitude and ^logical 
stiuctture of a district on the two principal Victors whidi deter- 
mine what the source of water-supply must be in each district.** 
He divides source of supply into (a) aboveground, and (^) 
underground, 1 he farmer he subdivides, into — 1. Water taken 
firom beads of streams by pipes, just when it ceases to be under- 
«ound w ater, as in the case of Lancaster. 2. Water obtained 
nom natund lakes, as in the ca^e of Glasgow. 3, W^ater col- 
lected from highdying moorland watershed areas, as at Man- 
chester. 4. W ater taken from a large river flow ing past a town, 
as the Thames and Lea, near London. His second cla^s (A) he 
does not subdivide, and includes all waters taken from alt classes 
of stratification ; he appears to take tw^elve degrees of hard- 
ness of Dr. Clark’s scale as the maximum limit of safety 
for health, and regards a pure soft supply as preferable to 
a pure hard supply, usii^ the word *‘pure” to mean 
absence from organic impurity. Speaking of towns which 
are compelled by position, and on the score of expense to 
be content with a w^ater-supply derived from an adjacent 
river, he states that such sources “ would be inadmissible but 
for the great rehabilitating process which nature silently carries 
on in a river, and to which chemists apply the term * oxidation. ' ” 
In this wonderful process the polluting organic m.'itteis which 
the w'ater contains are converted by the agency of oxygen into j 
• harmless inorganic salts, and the w atcr again becomes fit for the 
use of man. He here refers to the burning controversy between 
the two schools of opinion on this matter, which have at tlieir 
beads Dr. Frank land and Dr. M^mott Tidy respectively ; the 
former admits that oxidation is effective in converting the most 
vile contamination into a harmless condition, but does not admit 
it destroys the organised germs, Which he litlicvcs cause the 
rimlent xymotic diseases, and which, being indcstructilde, may 
travel scores of miles in a running stream without being deprived 
of their fatal potency. Dr. 'fitly, on the other hand, denies the 
existence of the germs, and affirms, after a nin of a few miles, a 
river is fully oxygenated. Mr. Mansergh observes that, though 
Dr. Frankland’s opponents api^ar to liave the fact* in their 
favour — as London, a city chiefly supplied from a poUutcil river, 
being one of the healthiest cities in the w orld— yet the ** germ ” 
theory is making steady advances under the investigations and 
researches of competent men. 

Since the London water companies have come under the 
official supervision of Sir Francis Bolton, large sums of money 
have been spent in increasing the efficiency of the subsidence 
tanks, by greatly augmenting their capacity, in fact, their 
operations have converted them into s orage reservoirs ; from 
these the water is delivered into filler bed<, the varieties in the 
construction of which, adopted by the different comp.inics, are 
shown in the angle of the very interesting water pavilion erected 
in the Health Exhibition, under the auspices of Sir Francis 
Itolton, and which is full of interest to the student of the sulyect, 
and is decorated with some very artistic representations of the 
various waterworks on the banks of the Thames. 

Any scheme of new legislation, and construction of a new 
department to carry out its provisions should, in the opinion of 
the writer, be made to include underground water supplies, the 
state of the law at the present time being exceedingly unsatts 
factopr, and the decisions of parliamentary committees being un- 
certain and contradictory. ITie law places underground water 
in the category of wild and free creatures, that he who can catch 
can hold, and just as one landowner can shoot a hare on his own 
property that has been bred on his neighbour’s land, so can he 
take, by sinking a well, the water that has been received on bis 
neighbOTr*s property, notwithstanding his neighl>our may be 
wholly dependent upon it for water supply, and it may have been 
used from time immemorial, and further than this, on the principle 
**of doing what you like with your own,” he may actually pour 
poison down his own well, and destroy the value of the w'ater in 
die well on his neighbour's land without hindrance and without 
oompentation. Two of the essayists at the congress referred to the 
recent judgment of Justice Pearson confirming this view. 

Considering the opinions expressed in the papers read at this 
congress, ana the >tatements made in the discussion upon them, 
it appears to be generally believed by those who have made the 
water question a spedal study, that the existing complex legisla- 
tion, sanctioning various and often antagonistic authorities in our 
water-basin, is productive of the greatestharm to the community, 


and con onljr be remedied by the constitution of an hydraulic de- 
partment with absolute control over streams from th«ir source to 
their outfall; that such department should at once make 
systematic arrangemenu for taking rain-gauge observations, the 
gauging of the whole of our streams, and the height and 
seasonal variation of the water stored in the rocks beneath the 
surface. 

C. £. D£ Rancr 


r//S CITY AND GUILDS OF LONDON 
INSTITUTE 

'P'ROM the Report on the Technological Examinations, 1884, 
^ wc Icam that a considerable increase is shown in the number 
of candidates at the recent examination, 28, 1884, as com- 
pared with that of the previous year. In 1&83, 2397 candidates 
were examined, of whom 149S passed. In 1884, 3635 were 
examined, of whom 1829 passed. There is also shown n satis- 
factory increase in the numl>er^of centres at which the examina- 
tions have been held. 

From the returns received at the office of the Institute in 
November Inst, it appears that 5874 persons were receiving in- 
struction, with a view to these examinations, in the registered 
classes of the Institute. The number of students at the corre- 
sponding period of the previous year was 4052, this being 585 in 
excess i»f the number in 1882. Of the conuidntes who received 
instiuction in the registered classes of the Institute, al)OUt onc- 
half presented themselves fi)r examination ; of the remaining 
candid.'iles who enme uj\ some had received instruction in col- 
leges the Trufessors in which do not accept payment on results, 
whilst others had supplemented their workshop practice by 
private .study. 

This year, as last year, Glasgow heads the li.st of centres from 
which tne largest number of candidates have jmssed, the number 
being 139, as compared with 123 in 1883. Of the other centres, 
Manchester sent up 115 successful candidates, as against 76 in 
the previous year; Bolton 98, as against 117; Bradford 90, ns 
against 51 ; Leeds 70, ns against 64 (50 coming from the York- 
shire College, as against 43) ; Breslon 59, asjigninst 46. 

In carpentry and joinery, which was added this year to the 
examination programme, 369 candidates were examined, of 
whom 125 ]>nsscd. Nottingham sent up this year for the first 
time 19 e.nndidates in lace manufacture, of whom 13 succeeded 
in satisfying the examiner. 

Examinations were held this year in 43 subjects, ai against 37 
in 1883, the only subjects included in the programme m which 
no examinations were held being the Mechanical Preparation of 
Ores and .Salt Manufacture. 

Practical examinations were held this year for the first lime in 
weaving and pattern designing, and in metal plate work, and 
owing to an alteration in the arrangements for the conduct of the 
Practical Examination in Mine Surveying, the results of the 
examination in this subject are also included in the accompanying 
tables. 

Of the 23 candidates for hontiurs who, besides undergoing a 
written examination in pattern designing and weaving, sent up 
specimens of their worlc, 13 succeeded in obtaining a certificate. 
In metal plate work, two candidates presented themselves for 
honours, but neither succeeded in obtaining the in8titute*s certi- 
ficate. In all subjects of examination, the honours certificate of 
the Institute is intended to be regarded as a diploma of pro- 
ficiency, and is awarded in those cases only, in which the 
candidate shows a sound theoretical and practical knowledge of 
the subject. 

The percentage of failures on the results of the examinations 
in all tne subjects has increased from 37*5 > 8^3 to 49*7 i*' 

1884. This increase in the number of failures is due to many 
causes, which are referred to in the separate reports of the ex- 
aminers, prominent among which is the want of skill in drawing, 
and of previous science teaching on the part of the candidates. 
In many subjects, too, there is still experienced the serious wwt 
of competent teachers, which it is hoped will to some extent be 
remedied when the Central Institution is in working order. 

The large accession to the total number of candi^t^ ii due 
mainly to the increase in the number of candidates in cloth and 
cotton manufacture, in weaving and in mechanical engineering, 
and to the addition of the subject of carpentry and joinery to 
the programme. In 28 subjects there has been an increoM in 
the number of candidates ; in nine subjects, chiefly chemicals, 
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there has been a sli^t 4cP<^se, and in the remaining subjects 
the number has remained the same. 

Table IH. shows the proportion of candidates in ^h subject 
who have attended claim tne teachers of which receive payment 
on results. By reference to this table it is seen that of the io *9 
successful candidates^ 1387 were taught in such classes, and of 
these, 1 76 have obtained certiheates in honours. 

Of the 1829 successful candidates, 1362 were examined this 
year for the first time. Of the remainder, 189, who had pre- 
viously obtained an ordinary certificate, have this year gained an 
honours certificate ; 98 Iiavc gained a higher place in the same 
grade ; 180 have olUained a second class only in the same grade 
in which they previously passed, or have competed for a prize and 
failed to obtain it, and their names are consequently not included 
in the pass list. Last year, the numlxir of candi<lates who passed 
the examination, but in the same class and grade as in the pre- 
vious year, was 128. 

A satbfactoiv feature of this year’s examination is the in- 
crease, although small, in the pro{K}rtion of candi<latcs who, 
having already passed examinations under the Science and Art 
Department, arc qualified to receive the Institute’s full techno- 
logical certificate. Although the returns of (he candidates have 
not yet been verified, it may be assumerl (hat at least 570 of the 
successful canrlidales will be entitled to the full certificate, 'rhe 
corresponding numlier last year was 420, and comparing these 
numl^rs witli ll»c total number of successful candidates, it will 
lie seen that the percentage of those to whom full certificates will 
lie awarded has increased from 28 per cent, last year to 31 *2 per 
cent, this year. 

In several subjects the full complement of jirizes has not been 
awarded, the merits of the candiflates not having justified the 
examiners in awarding them, whilst in other subjects additional 
prUcs have l>een given. We see that 156 j^rizes have been 
granted, including 137 money prizes, 44 silver medals, and ri2 
bronze metlals. Last year 143 prizes were grante<l, including 
129 money prizes, 48 silver medals, and bronze medals. 

Looking at the general results of the examination, the large 
increase in the number of students under instruction and of the 
candidates who prestmted themselves for examination, may be 
considered satisfactory, as indicating the m<irc general desire of 
artirans and of those engaged in manufacturing industry to take 
advantage of the opportunities now offered to them of receiving 
technical instruction. At the same time, the l.irge proportion of 
failures consequent upon the accession of c.'indidales, the majority 
of whom are already familiar with the jiracticc f»f their trades, 
but possess n vei^ imperfect knowletlge of the apidicatiun there- 
to of the principles of science, shows the need that still exists of 
improved and of more systematic technical instniction for those 
who arc employed in factories and workshops. 

Although the Royal Commissioners on 'I'cchnical Instruction, 
the Rcmrt states, have spoken encouragingly of the facilities 
now offered to artiriins of obtaining in evening classes good 
scientific and technical teaching, it would appear that the number 
of persons engaged in manufacUiring industry, who avail them- 
selves of the Science and Art Classes under the Department, is 
still comparatively small, and that the proportion of children 
who learn drawing in the public elementary schools is, as yet, 
inconsiderable. These causes doubtless prevent our arlizans from 
deriving the full advanta^ of the Technical Classes now organised 
in different parts of the kingdom. 

In conaioering the foregoing results, the inadequate supply 
of competent teachers in technology must also l>e taken into 
account. 


SC/ENT/FIC SERIALS 

American journal ef Sticnct^ July. — Contributions to meteo- 
rology, twentieth pwr : reduction of barometric observations to 
sea-]e>^, by Prof. ^ia$ Loomis. The results embodied in this 
paper have been determined an extensive comparison of 
obterrations at five mountain stations, three in the United States 
and two in Europe. The reductions thus obtained were com- 
pared with those computed from the theories of Laplace and 
Plantamour, and exhibited very great discrep^cies for all the 
stations, especially at the lowest pressures. The cause of these 
discrepancies U rdorred to the pressure coefficient in the l^place 
formula, which appears to be too small. — Light of conq^arison 
stars for Vesta, oy Edward C. Pickering. The light of the 
planet U here determined from comparison with the two stara 
DM| -f 22* 2163 and 2164, observed with the large meridian 


photometer of the Harvard College Observatoij. The mean 
result thus obtained for the magnitude of Vesta is 6*64, as com- 
pared with 6*49 and 6*45 tof previous observations at the same 
Observatory. — Mineral notes from the laboratory of the United 
States’ Geological Survey, by F. W. Clarke andT. M. Chataid. 
The paper embodies a complete analysis of the jade or nephrite 
and pcclolite implements m use amongst the Eskimo of Point 
Barrow, Alaska, and obtained from a region to the east, not yet 
visited ^civilised man. Analyses are also given ofSaussurite from 
.Shasta County, California ; of Allanite from Topsham, Maine ; 
of Damourite from .Stoneham, Maine ; of Margarite from Gaines- 
ville, Georgia ; of Halloysite from near Lake Mono, California ; 
and several other rare minerals. — On the occurrence of alkalies 
in licryl, by Samuel L. Penfield. The results of numerous in- 
vestigations show that alkalies arc always present, undoubtedly 
replacing the beryllium, that water is also present, and cannot hie 
disintegrated in the formula, and that the formula 

Al 4 Be 6 Hj,SiiiO;j 4 

is the one best agreeing with the analyses. — The Niagara 
River and the Glacial Period, with map, by Prof. G. 
K. Wright. The author infers that the Niagara River 

itself has worn the w)»<»le of the Gorge, from Queenston 
to the falls, with }>erhaps some little help from pre-Glactal 
erosion alwvc the whirlpcKiI. 'I'hc rate of erosion, calculated 
at about 3 feet a year, would make the time required 
not over 10,000 or 12,000 years. — Note on the discovery of 
primordial fossils in the town of Stuyvesant, Columbia County, 
New York, by S. W. Ford. 'I he fossils obtained from the 
.stratified rocks of this region show that they belong to the 
Lower Potstlam formations. Amongst the species obtained 
were Pafttophycus incipiens^ Obolelia rrassa^ Stenotheea ruffosa^ 
llyohthes Americanus^ II. tmpar^ llyolithdlus wfrtfwjr.— Notes 
on some ajiparently undescribed forms of freshwater infusoria 
(ten illustrations), by Dr. Alfred C. Stokes. The species 
natiie<l and described are : J.oxotU's vorax\ Apy;aria undulans^ 
A. (ri*atti^ . Heonemn tiispar^ SoP^tatus apocampius, 

,S. vrbkularts , — On the causes of variation f»f species, by Romyn 
Hitchcock. 'l*he author combats Dr. C.arpentcr’s view, pub- 
lished in the Reports of the Challm^^er Kxpedition, that varia- 
tion in ilie orholites group is the exjircssion of a not understood 
“ progressive tendency along a definite line towards a higher 
specialised type f)f structure in the calcareous fabric.” He con- 
tends that the highly complex form of shell developed by this 
simple sarcode organism is not due to any inherent tendency 
towards a definite plan, but to change of environment and other 
easily understood causes. — Remarks on the Crustacea of the 
dredgings off C'ape Ilaleras, and thence to the region 
of George’s Banks in the year 1883, by .Sidney J. Smith. The 
whole number of species of I>ecapoda determined from these 
tlredgings was 72, of which 40 were taken l>elc)w 500 fathoms, 
29 lielow icxx), 13 below 2000, and 6 at a single haul in 2949 
lathoms. Striking characteristics of the deep-sea specimens are 
liieir red or reddish colour and distinctly faceted eyes in the 
normal position, showing conclusively against the arguments of 
])hysiri8ts that some rays of light must penetrate to depths of over 
2000 fathoms. — Crystallised gold in prismatic forms, by Wm. 
P, Blake. — Mode of action of shell- and rock-boring molluscs, 
by Prof. F*. H. Storer. The author argues that it is not a 
drilling or other mechanical action, but a distinctly chemical 
process, the solvent lieing prol>ably free muriatic acid. — Me- 
morials of the late George Kngcimann and Oswald Heer, 
Associate Fellows of the American Academy, Botanical Section, 
liy Asa Gray. 

yourMalofthe Chemical and Physical Sociitjpt vol. xvi. fasc- 4. 
— the action of aldehydes on zinc-organic compounds, and 
the formation of secondary alcohols, by G. Wagner. Aldehydes 
of the fatty and aromatic series give, with zinc-ethyl, alcoholates 
of secondary alcohols, these last bein{r the exclusive, or nearly 
exclusive, produce of the reaction, which circumstance gives an 
easy means for preparing secondaiy^ alcohols ; the speeds of the 
the reactions are, however, very different. On the influence of 
temperature on the acceleration of certain reactions, a preliminary 
communication by M. Menschutkin. — Quantitative determination 
of zinc in zinc-powder, by Th. Beilstcin and G. Javein, — 
On anhydride of erythritc, by S, Pirbitek. — On canarine, a new 
tinctorial substance discovers by 6. Muller, by W. Markovni- 
koff. It is not soluble in water, spirit, ether, and benzeme, Imt 
only in bases, according to the strength of which it give* 
diflerent colours from pwe yellow to r^ — On anhydrides of 
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auamite, by A. Sivoloboff and A, Alekhin. — On the structure 
of the atmosphere and on the general laws of gases (second 
paper), by £. Rogovskv. The criticism of the autlw brings him 
to the conclusion that the kinetic theory of gases must be revised 
before deducing the hypsometrical formula. The inquiry is to 
be continued. — On the magiietism of iron wires which are 
MTtially inclosed by a magnetising bobbin, by P. BakhmetieflT. 
The curve which expresses the relations between the magnetic 
momratum (m) and that part of the wire (/) which is directly 
submitted to the action of the tebbin has an irregular shape ; 
the fraction m : / riches a maximum, which is reached sooner 
whra the magnetisii^ force is greater. ^On the specihc heat of 
liquids, by A. Nadejdin. — On the theory of dimensions, by N. 
SloughiDofr. — On a general law of dilatation of liquids, by M. 
Avenarius. — Remarks on M. liardsky’s paper on the intramole- 
cular force. 

Vol. xvi. fasc. 5. — On alizarine oils, by P. Loukianod*. They 
are found to consist chiefly of basic salts of common fatty and 
sulpho-fatty acids, the former in greater amount. — On the de- 
pendency of photo-chemical phenomena u(x>n the amplitude of 
the luminous wave, by C. TimiriazefT, On the ground of several 
observations the author concludes that it is probable that the 
more energetic reactions are due to waves having a greater am- 
plitude ; and that, out of the waves absorbed by a body, those 
iiavii^ a greater amplitude act more energetically. — Action of 
cthylic iomde on the azobenzoate of silver, by P. Goloubefl*. — 
On naphtochinone and its derivatives, by O. Miller. — On the 
separation of calcium from strontium by Snidersky's method, 
by T. Bogomoletz. — On triphcnylamidoniethaii, by W. Hcmilian 
and G. Silberstein. — Op some salts of mcsotartaric acid, by 
S, Przibytek. — On the heat of magnetisation of a circular mag- 
net, by P, Bakhmetieff. It is much less than in rectilinear 
magnets, and seems to follow other laws ; the development of 
heat is altogether doubtful in such magnets. — The steam-engine 
made by Polzounoff in Siberia in 1763, by W. LermontoS*. — 
Notes on elementary optics. — Note on M. Krasevitch's paper on 
a hjrdrodynamic equation, by N. Petroff, — On the dilatation of 
liquids and its relation to their absolute lioiling-points ; an answer 
to M. Avenarius, by 13. MendelecfT, being a few remarks on the 
history of the subject and on M. Avenarius’s logarithmic formula 
of dilatatiin. 

Sehriften der Phynkalisch-Okonomiscken Gesellschaft^ Kciniqjs- 
berg, 1883. — hybrid varieties of the violet ; inaugural dis- 
sertation, by A. Bethke. — Memorial address on Charles 
Darwin, by Dr, Richard Hertwig. — Report on the twenty-first 
meeting of the Prussian Botanical Society at Osterode, Octolier 
1883, by Dr. Caspary, President. — Memoir on the latest dis- 
covery of the Stone Age in the East Baltic region, and on the 
beginning of plastic art in North-East Europe, by Dr. Otto 
Tischler. — On the sources whence plants derive their nourish- 
ment, by Dr, Klien. — Report on the expedition to Aiken to 
observe the transit of Venus, by Dr. Franz. — ( )n some lUsputcd 
questions connected witii the anatomy of the eye, by Dr. 
Schwalbe. — On the degrees of sensitiveness in living substances, 
by Dr. Griinhagcn. — On almormal vision, by Dr. Richanl 
Hilbert. — On the geology of the region between Elbing and 
Dirschau. — On the primeval history of the Caucasus, by Dr. 
Otto Tischler. — Anatomical description of the cinnamon plant, 
by Prof, Santo. — On the microscopic Algoe and sixires of the 
" Russian ^al-measures, by Prof, Robert Caspary. — Anatomical 
and physiolomcal remarks on the wasp family {Nemedus poUipes 
and li, rujtpts)t by I*rof. Gustav. Zaddach and C. G. A. 
Brischke. — Description of a new myograph for measuring the 
velocity of the nervous processes, by Prof. A. Gruenhagen. — 
On subjective impressions of colour, by Dr. Berthold. — On some 
new and rare plants found in Prussia, by Prof. Caspary. — On 
the fossil fishes in the provincial museum, Dr. Jentzsch. — 
On the Jurassic system of the Inovrazlav district, by Dr. 
Jentzsch. — On the site of the Oracle of Dodona, by Dr. G. 
Hizschfeld. 

Aiii dtlla R* Academia da Lined, April 20. — Report on 
the archseological discoveries made in various parts of Italy 
during the month of March, by S. Fiorelli.— On the normal 
annual recurrence^ of certain meteorological phenomena deduced 
from t^ observations made at the Collegio Romano, by Pietro 
TacchinL-^Note on the equilibrium of elastic and rigid surfaces 
(continu^), by S. Betd. 

May 4.— Inaugural address by the new Preaident, Cavaliere 
Francesco BrioschL— -Obituary notice of M. Dumas, by S. 


C a n ni zza r o. —On the relations existing between the refrangent 
power and chemical constitution of organic substances, by Dts. 
R. Nasini and O. Bemheimer. — On Sic groups of the senes of 
a, b ,,, k dimensions, by Giovanni Fratuni. — O^ervations of 
the new planet 236 between Mars and Jupiter, made at the 
Observatory of the Collegio Romano, by £Ua Millosevich.— - 
Observations of the fons-Brooks comet made at the Observa- 
tory of the Campidoglio, by Francesco GiacomelU. — Remarks 
on the declination and horizontal coinposidon of terrestrial mag- 
netism in Rome during the last ten years, by Filippo Keller. — 
Influence of magnetism on the embriogenesis and sterility of the 
ovum, by Carlo Moggiorani. — Meteorological observations at 
»hc Obser\'atory of the Campidoglio during the month of 
March. 

Rendieonti del R, Istituto Lombardo, June 19, 1884, — The 
concept of linear length is indeiiendent not only of the idea of 
deriv.ation but also of that of continuity, by Prof. (». Ascoli. — 
A contribution to the study of the Northern Apennines, by Prof. 
T. Taramelli. — On the rev>resentation of the Newtonian forces, 
by means of the elastic forces, by Prof. E. Beltrami.— On the 
integration of the differential equations of the conic ])cndulum, 
by Dr. Gian Antonio Maggi. — On the revival of the critical 
philosophy of Kant, by Prof. C. Cantoni. — Note on a poem of 
Alessandro Volta in honour of Saussure’s ascent of Mont Blanc 
in 1787, by Zanino Volta. — Meteorological observations made 
at the Brera Ohservatoiy, Milan, during the month of May. 

July 3. — New measurements of the planet Uranus, by Prof. 
G. y. Sehiaparclli. — Researches on the alkalis of the blood and 
their variations in intensity artificially prmluceil ; physiojiatho- 
logical and therapeutic im]>ortance of these experiments, by 
Prof. C. Raimondi. — Integration of the differential equation 
~ o in the area of a circle, by Prof. Giulio Ascoli. — A 
pathological study of the cellules and parasites in the animal 
system, by Prof. G. Sangalli. — Meteorological observations made 
at the Brera Observatory, Milan, during the month of June. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciences, August 4. — M. Holland, President, 
in the chair.— -Reply to two notes of M. Wroblcwski on the 
.subject of the liquefactiim of hydrogen and other gases, by M. 
E. Caillclet. — On the influence of tcmpcraluic on the property 
of absorbing and losing moisture, possessed by vegetatde earth 
and other substances ext>osed to contact with the atmosjihcrc, by 
M. 'rh. SchUering. — On the change in the excentricities of the 
fdanctary orbits due to the concentration of matter in space, by 
M.lfugt) (dyden. — Kej)ort of Messrs, Gos.sclin, Vulpian, Marey, 
Bert,* P.ast cur, Kiehet, Boulcy,and Charcot on various communica- 
tions received by the Acarlemy on the subject of cholera. An 
exaniinalion of forty-three letters, notes, and memoirs Ims led to 
no results calling for special consideration. 'I'hc chief remedies 
pro]Ki.sed arc hyiaxlermic injections of chloride of pilocarpine, 
the internal ajiplication of sulphate of (|uininc, of oxygenalccl 
water, sulphuric lemonade, &c. More important arc the views of 
Dr. Dulioue of Pau, who recommends as a preventative the 
strengthening of the endothelial and epithelial systems by the 
daily administration of two doses of 0*25 grain of pure tannin 
preparetl with ether. His curative method consists in restoring the 
circulation by copious intravenous injections of an artificial scrum 
to which should lie added one grain per litre uf ]>ure tannin. — 
Observations of the Barnard comet made in Algiers, by M. 
Trepied. — Note on the distribution of the faculcs on the solar 
disk during the year 1883, with tabulated results, by M. P. 
Tacchini. — Description of a fixed astronomic telescope, lieing a 
modification of M. Leewy’s ^'equatorial loudi,'* by M. G. Her- 
mite. — An account of the method by which the absolute value 
has been determined of the horizontA component of terrestrial 
magnetism at the observatory of the Park Saint- Maur, Paris, by 
M. Mascart. — Description of a new apparatus for collecting the 
snow of carbonic acid required in prcxlucing low temperatures 
(one illustration), by M. Ducretet. — On the decomposition of 
white mt iron by heat, by M. L. Forquignon. — Note on the 
composition of the cyanides of mercury, zinc, and of some other 
elementary compounds of cyanogen, by M. G. Calmcls. — On 
the nature of the visual faculty, and on the respective pwts 
played by the retina and the brain in the elalxjration of opticiu 
impressions, by M. H. Parinaud. — Researches on the biologi- 
cal r&U of phosphoric acid, and on the part played by this 
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ittbftance in the formation of the animal tissues, by M. A. Mairet. 
— On the permanent immunity from charjx>n of rabbits vacci- 
nated with the attenuated virus of this disease, by M. Feltz. 
Seven mont^ after the vaccination six rabbits so treated and six 
others were operated on with a strong prepaiation of the virus. 
The six fresh animals all died of charoon, while the six that had 
be^ vaccinated remained unaffected by the second operation. 
But when again treated, eighteen months afterwards, they yielded 
to the virus, and all ullimatehr perished. The author infers that 
the operation preserves its efficacy in the rabbit not longer than 
eighteen months. — Description of a filter which yields absolutely 
pure water free of all animal life, b^ M. Ch. Chamberland. — On 
the anatomical origin of spermaceti ; description of the so-called 
spermaceti case, by MM. Pouchet and Beauregard. — Memoir on 
ine carboniferous measures ofthe Central Pyrenees, by M. L. Lariet. 
— On the composition and quality of coal in connection with the 
nature of the plants from which it has been fijrmed, by M. Ad. 
Carnot. — On the oxychloride of calcium, and the simple and chlo- 
ruretted silicates of lime, by M. Alex, (iorgen. — ( )n the origin of the 

S horites and of the ferruginous clays in limestone districts, 
Dieulafait. — Account of the effects ])ro(luced liy a stroke 
_ itning at Campan on July 24, by M. A. Soucaze. A house 
near" the telegraph station was cntercil through tlie closed door 
by a living mass of fiatne, which, after a few seconds withdrew 
by the same way without injuring any of the inmates or damag- 
ing the furniture, — A hypothesis on the temperature ofthe zone 
ofthe solar protuberances, by M. Tardy. 'I'hc author suggests 
that in this zone the hydrogen is rendered luminous by an atmo- 
sphere of oxygen, in which case the tcmjierature would be that 
of the fusion of platina, while the temperature of the inner zone 
would be still higher. 

Berlin 

Physiological Society, July 18. — The conception that, 
just as the chemical elements in status nasrendi are characterised 
by greater enerfjy of action than in the ordinary stale, so also in 
the living organism the substances in process of generation and 
development would exhibit a different or more intense action 
than substances already fully formed, has been subjected to 
an experimental j»roof by Dr. Falk, lie first made an exa- 
mination in the case of prussic acid. A dilute mixture of emulsin 
and amygdalin, which )^icldcd prussic acid both outside as well 
as in the boriy, was divided into two halves, one licing injcctc<l 
by a syringe, immediately after the process of mixture, sub- 
cutaneously or directly into the sanguineous channel of one of 
the animals operated on, the other into that of the other animal 
intended to serve the jiurpose of comjianson, but not till 
twenty-four hours after the process of mixture, and therefore 
after all the hydrocyanic acid had become completely formed 
in the solution. In both cases the phenomena of poiK>n- 
ing occurred, produced by the prussic acid. In the first case, 
however, in which the prussic acid was developed in the 
organism, the ]ihenomena of poisoning occurred always at a later 
stage and in a milder form than in the second case, in which the 

( irussic acid was administered when it was already completely 
brmed. The second substance examined by Dr. Falk was the 
oil of mustard, which was produccil from the myrosin and my- 
ronic acid salts contained in black mustard. The experiment in 
this case was performed in the same manner, and yielded a 
similar result, as in the former case. Thirdly, an experiment 
was instituted with hydroquininc, which was formed from 
arbutin ; and here, too, the substance acted more weakly and 
slowly when it had first to develop itself in the Ixidy. From 
these experiments Dr. Folk drew the conclusion that sub- 
stances m process of formation, or in the so-called stafug 
nascendif possessed no peculiar or greater activity than in the 
ordinary state. — Prof. Kronccker spoke of a scries of precau- 
tionary measures to be observed in cases of saving life by an in- 
fusion of common salt solution. He first described how animals 
after severe loss of blood recovered in the best and most rapid 
manner by introducing into their blood-channels a like quantity 
of ];diysioIogical common salt solution. In the case of infusions 
of aUmminous solutions, of serum sanguinis, and even of the 
blood of another individual of the same species deprived of its 
fibrin, there was, according to direct measurements, an invari- 
able destruction of blood-corpuscles. With infusions of common 
salt solution, on the other hand, blood-corpuscles were seen to 
increase somewhat rapidly* Prof. Kronecker then proceed^ 
more particularly to lay down precautionary rules to be observed 
in applying this afjency to man* In the first place, the compo- 
sition of the sdlution must be such as was most compatible with 


the human orgimism. It would appear that a solution of 07^ 
per cent, exercised the least irritation on the human body, an^ 
was therefore the most appropriate for infusions designed to sav< 
life. The addidon of carbonate of alkali, recommended b) 
some, had an injurious effect. Of great importance were th< 
velocity and pressure with which the infusion was injmed ; botl 
ought to correspond with the velocity and pressure in the veu 
into which the solution entered. Th^ common salt soludoz 
should, further, be dUinfected beforehand by boiling, and tlu 
air which penetrated into the reservoir while it was being emptied 
must be filtered off by means of a wadding stopper. The injiirioui 
effect of too strong pressure was illustrated by a comparadvc 
experiment on two rabbits. — Dr. Krause reported some attempti 
towards the experimental production of contractions of the vocal 
chords. The possibility he had demonstrated on a former occw 
sion, by pulling forward the tongue and pushing back the ei»< 
glottis, of observing the vocal chords of dogs by daylight, 
facilitated these experiments in a very considerable degree. He 
applicil a prolonged, weak, mechanical stimulation of the nervus 
recurrens or vagus. A thin slice of cork having, by means of a 
piece of catgut, been loosely wound together with the nerve so as 
to exercise on it a continuous moderate pressure, he observed, 
alKHit the second day of the experiment, the vocal chords under 
inhalation lie close to each other, and only under exhalation 
form a small opening between each other. This continuous 
<;h>surc of the glottis was followed, in about four to five days, 
by a paralysis of the chords, which lasted to the death of th« 
animal. Sections showe<l in the first stages of the experiment 
reddening of the nerve and infiltration ofthe surrounding tissue j 
later on were found inflammation and extravasation in the nerve j 
and ultimately molecular decay of the nerve- fibrillae. The closure 
of the glottis during the continuance of a prolonged moderate 
pressure on the recurrens or vagus was explained by Dr, Krause 
as a contraction of the laryngeal muscles, of which the stronger 
sphincters of the glottis obtained the preponderance. That the 
contraction occurred only the second day after the operation was 
effected, according to the ideas of the speaker, in this way ; 
that the moderate pressure in the normal nerve produced no 
stimulation beyond what caused the minimum of irritability, and 
that only after the nerve had become inflamed by the pressure did 
that pressure suffice to produce a contraction of the muscles and 
tr> maintain it till the destruction of the ncrve-fibrilla: brought 
about a paralysis, 
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TECHNICAL INSTRUCTION 
" II. 

T N a former article the Report of the Royal Commis- 
sioners on Technical Education was reviewed so far 
as relates to the technical schools and colleges of the 
Continent. The present article deals only with that part 
of the Report which relates to the United Kingdom. 

In the Report of the Royal Commissioners we have a 
very careful and full account of the various colleges and 
technical schools that are in existence at the present time. 
The condition and history of each of these institutions 
has been thoroughly looked into, and their importance 
has been fully estimated. 

After having passed in review all the important institu* 
tions of this kind, the Commissioners devote an exceed- 
ingly important part of their Rej>ort to conclusions which 
they have drawn up from the facts placed before them 
in their various inquiries. 

The early part of this chapter is devoted to comparing 
the development of the various industries both at h(»mc 
and abroad. The fact is pointed out that we were practi- 
cally the sole possessors of modern appliances until the 
early part of the present reign, when the Continental 
nations, settling down to peace after troubled times, 
found that to compete in any way with us they must give 
every facility to the then rising generation to improve 
their position. For this purpose, as was shown in the 
previous article, technical or polytechnic schools were 
instituted in most of the Continental States. It is within 
this period that most of our present institutions for 
technical education have sprung into existence ; but now, 
on all hands, we find that the advantages obtained from 
these are acknowledged both by those who directly benefit 
by their teaching and by manufacturers, who are able to 
advance the perfection of their products through the 
higher state of education of those serving under them. 

One great aim of the Technical Commissioners has 
been to examine into the condition and systems of work- 
ing of these institutes, and in this point they have to be 
congratulated upon the care and thoroughness with which 
they have sought and grappled with the weak points of 
the present system of education. Not only have the 
Technical Commissioners so carefully considered the 
defects in our system of education, but they have just 
as laboriously and skilfully offered suggestions and made 
recommendations of reform which it is only right that the 
nation should insist on being carried out. 

One of the first weak points noticed is that almost all 
the colleges and technical schools stand in need of funds 
to enable them to cope with the demand made upon them 
for larger teaching staffs, greater accommodation, and 
better equipment in their art departments, laboratories, 
and workshops. Another great need that is pointed out, 
is the non-existence of modem secondary schools, which 
are necessary to give a preliminary training to students 
before entering one of the higher colleges or technical 
schools, where they can continue their study side by side 

* Comioued frMi p. 358. 
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with their practical wtirk. In this case the Commissioners 
are of opinion that this, the greatest defect of our system, 
should be made a matter of legislation, and that local 
governing bodies should be empowered to found technical 
and secondar)’ schools wherever necessar>\ 

In discussing the value of the existing colleges the 
Technical Commissioners remark that “ It is most praise- 
worthy on the part of the professors and teachers that 
they devote themselves to the important work of tuition 
for salaries so small as those which they as a rule receive, 
when many would, by employing their scientific and 
technical knowledge in private enterprise, obtain much 
larger pecuniar^' remuneration.” This is of course a fact 
. due in most cases to the lack of funds in such institutions, 

! and in all probability would be considerably remedied if 
i they were relieved from this trouble. 

Again, in discussing this same question the Commis- 
sioners arc (»f opinion that all colleges do not need to be 
of the highest type, but of those that are, they say “ It 
is, however, of natiimal importance that these few should 
be placcil in such a position of efficienry as to enable 
them to carry out successfully the higlicst educational 
work in the special direction for which the circumstances, 
particularly of l*>calily, have fitted them ; your Commis- 
sioners believe that no portion of the national expenditure 
on education is of greater importance than that employed 
in the scientific culture of the leaders of industry.” Surely 
the Commissioners could not have spoken plainer. They 
have without doubt placed on record the fact that such 
colleges are necessary for the increase of education ; and 
that as yet they arc not sufficiently well supported to 
carry on the duties intrusted to them to their fullest 
extent. 

Two points are well worthy of note in reference to in- 
struction in elementary schools. The Commissioners 
call attention to the fact that on the Continent drawing 
is an obligatory subject and is held as of equal importance 
.with writing ; this is a point which seems to have im- 
pressed them, because they are of opinion that ** instruc- 
tion in the rudiments of drawing should be incorporated 
with writing.” 'I bis is a point referred to repeatedly in 
the Report, and great importance is attached to it, as will 
be seen by the recommendations quoted below. 

The second point is the employment of a special science 
teacher, as at Liverpool and Birmingham, who devotes 
his time to going round to the various schools giving 
sound scientific instruction ; each lesson being repeated 
during the week by the schoolmaster. 

The whole Report is one mass of useful information, 
and the suggestions and recommendations which it con- 
tains arc very valuable. The following are among the 
most important recommendations quoted at the close of 
the Report : — 

I. As to public elementary schools ; — {a) That rudi- 
mentary drawing be incorporated with writing as a single 
elementary subject, and that instruction in elementary 
drawing be continued throughout the standards. That 
the inspectors of the Education Department, Whitehall, 
be responsible for the instruction in drawing. That draw- 
ing from casts and models be required as part of the 
work, and that modelling be encouraged by grant (4) 
That, after reasonable notice, a school shall not be 
deemed provided with proper ** apparatus of elementary 

s 
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instruction, under Art. 1 1 5 of the Code, unless it have 
a* proper supply of casts and models for drawing. 

II. As to classes under the Science and Art Depart- 
ment, and grants by the Department :— («) That school 
boards have power to establish, conduct, and contribute 
to the maintenance of classes for young persons and 
adults (being artisans) under the .Science and Art Depart- 
ment. That, in localities having no school board, the 
local authority have analogous powers. 

IV^ Secondary and technical instruction \—{a) That 
steps be taken to accelerate the application of ancient 
endowments, under amended schemes, to secondary and 
technical instruction, (p) That provision be made by the 
Charity Commissioners for the establishment, in suitable 
localities, of schools or departments of schools in which 
the study of natural science, drawing, mathematics, and 
modern languages shall lake the place of Latin and 
Greek. (/*) That local authorities be empowered, if they 
think fit, to establish, maintain, and contribute to the 
establishment and maintenance of secondary and tech- 
nical (including agricultural) schools and colleges. 

V. Public libraries and museums :—(//) That museums 
of art and science and technological collections be open 
to the public on Sundays. 

COTTEHILL'S ^^APPLIK/) MECHANICS'^ 
Applied Mechanics : an Elementary General hifrodutlion 

to the Theory of Structures and Machines, l»y James 

H. Cottcrill, (London : Macmillan and Co., 

1884.) 

A MONO the many indications of the increasing in- 
terest which technical education, in its widest 
extent, now calls forth, one of the most cimspicuous is 
the production of manuals and text-books on the various 
subjects with which it deals. Amongst these there is 
none which is more important than Applied Mechanics, 
and, at the same lime, wc may add that there is nemo 
which has been more in need of a good elementary text- 
book. The great works on the subject by Kankine .nnd 
Moseley are not adapted for elementary teaching, in- 
vohdng mathematical processes beyond the power of a 
beginner, and thus it has come to pass that a country 
renowned for its engineering triumphs and for the excel- 
lence of many treatises dealing with the practical appli- 
cations of applied mechanics, has hitherto possessed no 
book devoted to an exposition of its jmnciples and suit- 
able for educational purposes. Those i>ersons, there- 
fore, who are familiar with Prof. Cotterill's work on 
the Steam-Engine will have looked forward with much 
interest to the publication of his long-advertised book on 
** Applied Mechanics.” Its recent appearance we venture 
to think has in no sense disappointed their expectation, 
for it bears on every page evidence that its author has 
not only studied and become intimately acquainted with 
his subject, but that he possesses the rare faculty of 
having learned by experience in teaching, the best way of 
presenting a subject so as to diminish its difficulties and 
make rough places smooth for the footsteps of the be- 
ginner. By assuming a knowledge on the pan of the 
reader of the elements of theoretical mechanics he has 
been enabled to devote the whole of this large volume to 
the exposition of the more complicated science, in which 


the principles of the former are applied to the problems 
of construction presented to the architect and the engineer. 
The treatise is strictly elementary in its methods, the 
mathematics used being, almost without exception, of the 
simplest kind, and many results, which have usually been 
obtained by complicated investigations, are here arrived 
at by neat and elegant simple processes. The style of 
reasoning adopted is also very successful, being neither 
too diffuse, nor, on the other hand, so much compressed 
as to puzzle and dishearten the beginner by gaps in the 
reasoning which his mental capacity is not able to bridge. 
This is particularly evident in the earlier parts of the 
book. Towards the end, in the section on Hydraulics 
and Pneumatics, we think that sufficient fulness of ex- 
planation has hardly been furnished, in dealing with the 
application of the principles of Energ)^, Momentum and 
Moment of Momentum, to Fluids, and especially in the 
case of Hydraulic Motors, to enable the student to grasp 
the subject without a frequent reference to some of the 
text-books which the author names. 

Another point of supreme importance in which Prof, 
CotteriH's treatment leaves nothing to be desired, is the 
manner in which he has attained the aim he set before 
himself of endeavouring “ to distinguish as clearly as pos- 
sible between those parts of the subject which are uni- 
versally and necessarily true, and those parts which rest 
on hypotheses more or less questionable.” In Applied 
Mechanics it frequently, wc may say usually, happens 
that, owing to various disturbing causes, exact investiga- 
tions arc either impossible to effect or useless from a 
practical point of view when carried out, owing to the 
complcxily of the results, and wc are therefore led either 
to adopt results derived from experiments conducted 
under the guidance of a roughly approximate theory' or 
obliged to rely on c.spcriment alone and, in studying the 
subject, it is of prime importance that the exact limitations 
should be stalecl under which the formula' and rules given 
ran with certainty be ajjplicd. This exact knowledge is 
necessary not only in the interests of science, but also in 
many practic.d applications involving the security of life 
or piopcrty. Many writers on this subject have slurred 
over or insufficiently estimated the importance of an exact 
statement of conditions and limitations, and consequently 
wc arc glad to recognise and point out the thorough and 
satisfactory way in which this has been attended to by 
the author. 

The book is divided into five parts, of which the first is 
devoted to “ The Statics of Structures." In this section 
there is not room in an elemcntar\- work for much new 
nialter, but wc ma\ point out as specially good the manner 
in which the communication of stress from part to part of 
a compound frame is traced out. The relation and inter- 
dependence of the primary and secondary trusses of such 
a structure is here indicated more clearly Uian in any 
work with which we are acquainted. 

The principal peculiarity of the book consists in the 
complete adoption of Reulcaux’s Kinematic Analysis as 
the basis of the description and treatment of machines, 
both in their kinematic and kinetic aspects. In this 
system a machine is regarded as consisting “ of a number 
of parts so connected together as to be capable of moving 
relatiN^ly to one another in a way completely defined by 
the nature of the machine. Each part forms an element 
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of two consecutive pairs, and serves to connect the pairs 
so that the whole mechanism may be described as a 
chain, of which the parts form the links. Such a series 
of connected pieces is called a kinematic chain.'’ It is in 
this mode of regarding the component parts of a machine 
and in the consequences that flow from it that the pecu- 
liarities of the modem system consist A valuable feature 
of this work is the series of curv’es of velocity given for 
different mechanistic combinations, especially those de- 
rived from the slider-crank chain. The special use of 
such curves is that the varying motion of different parts 
is exhibited to the eye, which is thus enabled to realise 
its changes during the cycle in a complete way which 
would otherwise be difficult, if not impossible. Of the 
large and intricate subject of the Teeth of Wheels only a 
sketch is given, which a student would need to supplement 
by extensive reference to other books in order to under- 
stand. 

In the Part on the Dynamics of ■Machines we find the 
chapter on “The Dynamics of the Steam-Engine" the 
best in the book. The mode of constructing curves of 
crank effort of l\\<i kinds is shown, and the results given 
in different cases for two cranks at right angles and hw 
three cranks at angles of 120 , and these curves arc used 
to detcmiine the fluctuation of energy in a c<unplete revo- 
lution. This last is expressed in terms of the total energy 
as a fraction which, in the case of a three-throw crank 
with connecting rod equal in length to six cranks is as 
low as ’0084. A method is afterwards given by which to 
obtain similar results from any indicator diagram. 

The chapter on Friction contains a complete rAw/;/;/ of 
modern exi>eriments on friction with an invcstigati<m by 
both exact and approximate methods of the efficiency of 
mechanism when friction is considered. 

The Principle of Work is assumed throughout the book, 
being regarded as “ a fundamental mechanic al principle 
continually verified by experience, and a great many 
results are thus arrived at in the simplest wa)'. ( )ne very 

interesting example is got by applying this jirinciple (in 
the form known as the principle of virtual velocities) to 
the determination of the bending moment in the case (»f a 
loaded beam. Nowhere has the author ])ecn more suc- 
cessful in his simple mathematical treatment than in the 
chapters which deal with the strength and deflection of 
beams, and the power possessed by a combination of the 
mathematical and the graphical methods could hardly be 
show'n more strongly than by the proof, given without the 
use of the calculus, of the most general form of Clapeyron’s 
Theorem of Three Moments. 

The fundamental theorems of the theory of elasticity 
are presented in an equally simple and elementary way. 
In describing the behaviour of matter strained beyond 
the elastic limit, a brief account is given of the mode of 
rupture of different classes of bodies’when loaded so as to 
exceed that limit, and the information here furnished, as 
in all the other descriptive parts of the book, is brought 
up to the level of our present experimental knowledge. 

The concluding chapters treat of the transmission and 
conversion of energy by fluids, and contain a brief 
account of the ordinary propositions in hydraulics and 
pneumatics, t<^ether with the outlines of the theories of 
hydraulic motors and of heat-engines. The flow of liquids 
and gases through pipes is also dealt with. 


Tlie aim of the book excludes any detailed description 
of machines, although the drawings of machines are, as a 
rule, working drawings, the desire being to elucidate the 
principles and theor>' of machines in general, but inci- 
dentally much valuable descriptive matter is introduced, 
and the illustrations are in all cases derived from actual 
machines and structures. Thus, among other valuable 
topics of practical interest we have an exposition of the 
theory of fly-wheels, centrifugal regulators, dyn.amometers, 
the balancing of machines, and of impact, this last being 
illustrated, amongst other examples, by the action of a 
gust of wind on a vessel. 

At the end of each chapter wc find a selection of well 
devised and adn)irablc examples, most of them so framed 
as either by way of illustration to bring into pnuninence 
particular parts of the text or to show the influence in 
special cases of modifying causes. This collection, which 
must have taken much lime and trouble to prepare, is by 
no means the least useful part of the book, the value of 
which is yet further increased by the full list of authorities 
for reference w hich is appended to each chapter, W'hich 
will assist the student in extending his stndies in any 
special direction. 

This book may be recommended not only for the 
admirable mode of treatment of that which it contains, 
but also fi)r the exclusion of that which docs not find a 
])lace there. The same knowledge of the needs of a 
reader beginning the study of applied mechanics which 
has led to the selcclion ami arrangt'ment of the topics 
introduced, has led lt> the omission of other parts which, 
though useful and interesting in themselves, are not 
necessary to be mastered on a first approach to the sub- 
I ject. Wc could wish that the proofs had been more 
carefully revised, so that a number of, for the most part 
trilling, though tiresome, errata might have been cor- 
rected. A careful perusal of the xolutne leads us to 
express almost urujualilied (iraise of this latest addition 
to the I'.nglish literature of applied mechanii s. 

j. F. Main 

OUR BOOK SHELF 

Graphic and Analytic Siatics in Theory and Comparison, 

Ily Robert Hudson Graham, C.E. (London : Crosby 

Lockwood and Co., 18H4.) 

This is an extensive treatise for the use of engineers, the 
distinguishing feature of it being that graphic and analytic 
methods are both employed. 'I'lie first part (30 pp.) deals 
with the principles of graphic statics, and contains some 
well-chosen examples of the beautiful method of reciprocal 
figures. The second part (50 pp.) treats of the stresses of 
roofs and bridge structures, both methods being employed. 
The third part (290 pp.), which for some reason is called 
comparative statics, consists of eight chapters, the sub- 
jects of which arc direct stress (elongation of bars, &c.), 
couples, composition of forces, centre of gravity, moments, 
straight beams and girders, solid girders in equilibrium, 
and wind pressures. Throughout the book there are 
interspersed collections of valuable exercises with their 
results. 

The most manifest defect of the work is a prevailing 
inaccuracy of expression. With such a subject this is 
quite inexcusable^ and is sure to be found excessively 
trying to the patience of a student. It is not at all due to 
want of mathematical knowledge on the author’s part, so 
that, as might be expected, he is perfectly unconscious of 
it. Ludicrously so indeed ; for in the preface he tells us 
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that the language used has been carefully studied with 
a view to simplicity and clearness,” and explains how 
there came to be in his eye such a mote as anj^u/ar-point,** 
without making the most distant reference to a store 
of d^ams sufficient for a rather massive engineering 
structure. 

The choice and arrangement of the matter, too, cannot 
be commended. EJemcntary integrations are performed 
at full length, which may be done by the reader himself 
if he knows anything of integration, and which are useless 
if he does not. The expression for the radius of curvature 
in terms of and (Pyldx* is used at p. 252, and it is 
not until forty pages farther on that we find the usual 
elementary explanation of rectangular co-ordinates, the 
construction of a curve from knowing simultaneous values 
of X and and the meaning of dyjdx. This defect is 
really not distinct from the other ; both arc the conse- 
quence of a certain logical haziness of mind which may 
not, and we believe docs not, detract from the author^s 
skill as an engineer, but which is certain to be fatal to his 
success as an exponent of engineering science. 

Had the main matter of the book been worthless or 
commonplace it could have been summarily dismissed ; 
but there is so much evidence in it of ability and power 
of work that one eagerly wishes to see the style and 
structure of it improved. We trust a second edition may 
be called for, ana that for the preparation of it the author 
may be induced to associate himself with some one 
having the necessary logical clearness and piudagogic 
skill to make it what it might easily be— an admirable 
text-book. 


LETTERS TO THE EDITOR 

[ Thi BdUor does not hold himsilJretp0n5ibU far opinions expressed 
by his eorrespondenis. Neither can he undertahe to return^ 
or to correspond with the writers of, refected manuscripts* 
No siotice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containinji; interesting and novel facts, "I 

School Museums 

Wnn.K the very v.nluahle display uf educational appliances is 
still on view at the Health Kxhilntinn, 1 should like to draw 
attention to the school museums wliich are becoming now an 
injporlanl element in the teaching of science. In Mr. l.ant 
Carjienlev’s j)a]icr« they were only slightly allude<l to, though he 
did full justice to the technical exhibits. In the recent Instruc- 
tions to Her Majesty’s Inspectors it is laid down that an infant 
school which deserves to he considered “excellent" and to 
receive a con-espt>nding merit grant shouUl have a cabinet of 
objects which it is suggested shouhl be jmrtly collected by the 
children themselves. 'I’his of course is making teachers anxious 
to form such collections, and tlic Lc^ndon School Hoard supplies 
a caliinet wherever there is a promising nucleus for such a 
museum ; it also supplies to any teacher that desires it n small 
box of chemical apparatus for making simple experiments on 
these objects, with instructions for the use of the different pieces 
of apparatus, Ont of these sets (if ajiparatus forms part of the 
exhibit^ of tlic X^>ndon Hoard, Of course the cidlcciion of the 
infants' department will be of a misccllnneous character, but in 
the museums that are now being formed in many of the 
boys' and girls' departments something belter may l)C aimed 
at. The School Cabinet in Room No, 4 is filled princi- 
pally from the schools in the neiglil>ourhood of South Ken- 
sington. I’here arc stuffed birds and a small crocodile, 
together with neatly-mounted skulls of animals, and specimens 
of corals, shells, ana sponges, all from the collections at Park 
Walk, Chelsea. From other schools there are the skeleton of a 
rabbit dissected by a boy of eleven years of age, insects, rep- 
tiles, and other objects. There is also a collection from the 
Silver Street School at Kensington, contributed by scholars, 
teachers, and managers, comprising colonial products of various 
descriptions, specimens of difTerent kinds of wood, many of 
them cut from the trees blown down by the great storm that was 


so destructive in Kensington Gardens in the autumn of i88t. 
There are also specimens of horseshoes with their appropriate 
nails, and illustrations of the successive processes in the manu- 
facture of iron, cotton, and jute. These are all properly 
named and lal)el1ed by the schoolmaster. I'he lowest shelf of 
the cabinet contains illustrations of the geology of Peckham, 
ranging from the sands and gravels of the ancient Thames, the 
London Clay, the Woolwich and Reading beds, and the Thanet 
Sands, down to the Chalk. These form part of a fine collection 
at the Nunhead Passage Board School, Peckham. From the 
same school also there is a separate cabinet of minerals, which 
is displayed in the corridor. Some of the training colleges 
have formed good museums, as is evidenced by the collection 
from the Wesleyan College in Westminster. 

In the further development of these museums two things may 
well be borne in mind (i) In addition to the more miscel- 
laneous collections got together by the children and friends of 
the scluK)!, there should Ik* suj>plicd typical specimens for more 
systematic instruction. The Japanese exhibit sucli a collection 
of zoological lyjies. (2) 'Fhc special industries of the neighbour- 
hood should be well illustrated in these museums. That this is 
well carried out in France and Belgium is shown by the contri- 
butions to the Kxhildlion from .these countries, and especially 
by that of the Brothers of the Ecoles Chr<;tienncs. 

At the Educational Conference an afternoon was devoted to 
this subject. Dr. Jcx-HIakc described a Museum of Science and 
Art which has been formed at Rugby School, and in the discussion 
which followed jiarticulars were also given of the loan collections 
for schools now being organised by the Liverpool School Board, 
of the Communal Museums, which are an important development 
of the French School Museums, and of a large Educational 
Museum which has lately l)een organised at Madrid. All these 
show the gradual, but sure, advance which is Ixjing made all 
.along the line in the objective teaching of natural science. 

August 14 J. H. Gladstone 

The Red Glows 

I HAVE recently been staying at Zermatt and have observed 
the great corona or circle round the sun mentioned by your cor- 
respondent, Mr. T. W. Backhouse, in Nature for August 14 
(p. 350). It w.xs very distinct on July 29, both at Zermatt an(i 
on the Garncrgrat, and likewise on the four following days. On 
August 3 rain fell in the evening, but the night became cloudless ; 
on the 4th the corona had gone. I noted the following prunis : — 
(1) 'I’he colour of the circle was like the red of clean copper when 
it has become coaled with suboxide ; this faded away into what 
appeared brown against the blue sky. {2) Immediately sur- 
rounding the sun and !>clween it and the circle the sky was blue. 
(3) The spectroscope directed towards the blue sky or a white 
clouil showed a complete absence of the bands lying near B, C, 
.and D, which indicate the presence of water vapour. (4) A 
band appearing like a broad line was observed between D and 
F., distinct, but of lesser density than it usually appears at lowxr 
elev.ations, (5) There did not appear to be any marked differ- 
ence in the intensity of the colour of the corona when viewed on 
the same day at altitudes varying between 6000 and 10,000 feet. 
(6) After rain had fallen on the evening of August 3 the almost 
cloudless sky altered in apiiearance ; in that part close to the 
sun it appeared whitish, and the whiteness diminished as the 
distance nom the sun incrc.ased, until it had faded away into 
blue. (7> Gn occasions when there were fleecy clouds in the 
sky during the visibility of the corona, the clouds as they ap- 
proached the corona a]ii>e.arcd of a pale but verj’ vivid green. 
This colour effect was due to contrast. 

Snvilc Club, August 15 W. N. Harti.ey 


Remarkable Raised Sea-Bed near Lattakia, Syria 

In reference to the changes which have taken place along the 
coast of Syria and Palestine in recent limes, the following letter 
from Dr. ^ost, of the Syrian Protestant College, Beirut, descrip- 
tive of lieds of shells now living in the Mediterranean may prove 
of interest. Edward Hull 

Geological Sur\’ey Office, Dublin 

On a Deposit 0/ Marine Shells in the Alltndum oj the Lattakia 
Tlain, in Syria 

The Plain of I^takia extends from Jeblah, a few hours south, 
to the chalky ridge which forms the southernmost of the roots 
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of Mount Cassius, and separates it from the first of the %*allcys 
of that chain, the Wadi Kondil ; and from the Mediteiranean 
on the west to the Nusairy Mountains on the east. A little to 
the north of Lattakia the plain juts out into the sea, in the Ras 
Ibn HanL The portion of the plain north of Lattakia is low. 
flat, and separated from that lying east and south-east of the 
toum by a low ridge which divides it from the valley of the 
Nahr-el-Keblr. The eastern and south-eastern ixirtion of the 
plain is traversed by three streams, flowing south-south- west 
from the Nusairy Mountains, and emptying into the Mediter- 
ranean east of the meridian of Lattakia. The Hrst of these is 
the Nahr-el-Kebir, the second the Nahr-cl-Snowhar, and the 
third the Nahr-el-lieidha. The surface line of the plain rises 
gradually from the western limiting ridge of the Nahr-el-Kcbir 
to the base of the mountains, alx)Ut five liours (by camel) cast of 
Lattakia. The plain, however, in this portion is so channelled 
by the deep valleys of the above-mentioned streams and their 
affluents that it can only be called a plain with reference to an 
ideal surface tangent to the tops of its hills, or rather ridges, 
which occupy but a small portion of the tcUal area. The height 
of the ridges near the centre of the table-land is about 350 feet, 
and increases gradually, with each successive ridge, until the foot 
of the mountain is reached. I'hc flanks of these ridges arc 
steep, often at an angle of 45 ^ .and the bottoms of the main 
streams on the parallel of Lattakia are alM>ut 100 feel above 
the sea. 

The soil of this table-land is a tenaci<nis clayey loam, the 
product of alluvial (lq>osii from the streams which turn' rti»w 
through its valleys. The deposits of marine shells arc found at 
various points in the valleys of all three of the sticanis flowing 
through this plain. In my recent visit to some of these localities 
with l)r. Dodds of Lattakia, my aim was rather to survey the 
general character of the sites an<l the nature of the tleposiis 
than to make an exhaustive collection of the species, which 
would re(|uirc much lime and lalumr. 

The nearest l()caliiy is in the basin of llic Nahr-cl*Kcbir, 
about an hour and a half north-cast of Lattakia. Dr. potids 
has visited it, and found it less productive than that which wc 
chose for our search. Our route lay nearly <lue east from Lat- 
lakia to a village called el-(Jutrujeli, three hours away froin the 
town. At a distance of about an hour and a half from J.attakia W' 
came upon a detached mass of conglomerate, the clay of which 
was barely .solidillcd, containing many of t lie species of shells 
and corals which we afterwards found h»ose in the soil. 'I’lie 
mass was about two feet long by a foot broad and six inches 
thick. It was the fmly one wc l<>und, aiul the only one found 
by I>r. l)o<l<is in all hi.s journeys, through this plain. Near it 
were many detached shells, but (jf two or three species only. 
The most protluctive locality is the sides of the ri<lges east oi 
cl-Qutrujeh. What seems most curitais is that the shells are 
almost all found lielween the levt-lsof 150 an<l 250 fert (measure*! 
by the aneroid). We ftiuinl few alxive 250 feet, an*l those below 
that level were manifestly carried <lown by water. 

The shells are found loose nn the surface of the s*»il, or pro- 
jecting fn»m the stecji sbijie of the hillsi*le, associated with recent 
snail-shells. In a suhs»cfjiient article J h«»pc to give the names of 
the species foun<l. 

So far as 1 know, no similar deposit has been f«»un*l in tlic 
alluvium of .Syria. In a recent journey througli Northern .Syria 
we searched in vain for any traces of marine shells in the western 
portit>n of the Lattakia Plain and the valley <^f the Orontes. I 
have never seen them in the plains of Akkar, or Lsdraelon, cm* 
Sharon. Geokcii: K. Post 

.Syrian Protestant College, Heirut, .Syria 


A Carnivorous Wasp 

A FEW days ago a wasp, which had created some mild excite- 
ment by sailing over our lunchcon-tablc, was oliserved to seize a 
fly which was on the back of an arm-chair. It settled on the 
fly, and when I came to look at the butchery — for I cannot call 
it a fight — the poor fly was minus its head, and I was in time to 
see one of its wings fluttering down to the ground. The wasp was 
stretching over its victim and holding him as a spider might do, 
and on my approach he spread his wings and carried ofT the body 
to the other end of the room, presumably to eat it. Iloth the 
wasp and thehou efly seemed to be of the common sort which 
Itove given so much trouble to the Queen’s lieges^ in this hot 
weather. I never heard before of a wasp that imitated the 


habits of a spider. Could you tell me if this is an ordinary 
thing, or whether it was merely an individual eccentricity of 
this wasp ? P, N« 

August 16 


Intelligence of a Prog 

Last night I rcscuetl a frog from the claws of a cat, and, to 
my great suri>rise, it turned, and, after gazing at me for a few 
seconds, jumped slightly towards me, hailing ;ifter each leap and 
looking up into my face. It thus gradually approached, and in 
al>oui iw’o or three minutes had actually chmbeil upon one of my 
feet. Its mute appeal ft»r protection was most remarkable, and 
could n<it )H)ssibly be miMiiulersitHul. K. R. 

Lawton, August 15 

Meteor 

Last night, about 10.20 I h.appcned to "cc a meteor 
worth recording. It movcil horizontally, fioin south to north, 
across the middle of the western sky) abotil lialf way vlown from 
the zenith. 'i‘he sky wms chuulless : had that sky not been 
flooded by the light of a moon that was scarce on the wane, and 
that cxlinguishe*] all hut very few stars, the meteor would, no 
doubt, have I'oen a brilliant ]>henomenon : untler the circum- 
stances its splendour wms much dimine*!. Us course was indi- 
cated by a scries of small sparkling spangles, which flashed forth 
beautifully amid the g*>ld-gray glow ; the intermission of its lustre 
is a notewoilhy fact. J. 1 U»sKYNS- A ukahaU. 

C*»mbc Vicarage, near \Vo«ulslock, August 8 


Podaliriut minutus 

In I'rof. Mayer’s recent work i»n the Caprelli*l;e (“ I'nuna u. 
Flora des (lolfes Neapal ”) there is a species figure*! and de- 
scribed as /Wa/hitts miftuhtSy in which the anleri*»r <»f the three 
poslcri*")!’ pairs of thoracic appendages are very minute, contain 
only twt) j*)inls, and are attached alumt midway between the 
two ends (jf the segment whieli l>cars them. With this marked 
exception this species agrees very closely on all points with 
Caprclla lobafa C\ My object in *)rawing attention 
I M# it is i«) ascertain if it has been recor«le<l as a memIxT of the 
! Ilrilish fauna. 11 . C. (. IIAhWlCK 


SCA/JiS 

S C’ALICS, as used by the arrhitcet .Tud surveyor, may 
be roughly divided into two classes. In the first we 
have scales of equal parts, iu the second sc ales of unequal 
parts, by means of which results may be obtained which 
otherwise w'ould retpiire more or less calculation. The 
fundamental idea of a scale of equal narls is that any 
assigned magnitude may be represented by a line of de- 
terminate length, and that thus any rekition between 
magnitudes of the same kind may be indicated by a rela- 
tion between lines in the same ratio. The simplest form 
in which they can be used is to represent in an enlarged 
or diminished size the magnitude of a length, as when, 
for instance, a mile is represented by an inch, lly alter- 
ing in two rectangular directions the magnitude of an 
area, w'C obtain a jdan of it in which the scales used may 
be different for the two directions, as w'hen the cross- 
scction of a stretch of country has one scale for 
horizontal distances, and a different scale for vertical 
heights. 

I$y introducing the system of coordinates, and repre- 
senting, according to selected scales, the magnitudes of 
two or three related and dependent ouantities, by lengths 
measured in two or three perpendicular directions, we are 
able to represent by geometry the connection between 
those quantities. This is done in innumerable cases in 
which the plotting of a quantity is effected and is the 
basis of the methods employed for obtaining continuous 
records of charging magnitudes. The important subject 
of graphical arithmetic and statics, curves of velocity, 
indicator diagrams, curves of bending moment, &c., as 
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well as working drawings for machinery and plans for of which is required, 'fhe rule may be arranged in other 
building, all depend for their usefulness on the repre- ways so as to give at once the squares of numbers, the 
sentation of magnitudes by lines of proportional length, lengths of the spaces being made proportional to the 
In the widest application of plain scales we may say that logarithms of the squares of the numbers indicated, 
the relations between material things are represented by This is used, for instance, in finding the content of 
relations between magnitudes in space, and they have in timber. 

this way been of the utmost service in scientific discovery, A slide-rule which has lately been devised by Major 
presenting to the eye the general nature of the relation General Hannyngton, whilst remaining very compact in 
^tween two associated quantities, and suggesting to the size, is capable of much greater accuracy. Here instead 
mind the probable law of their connection Tn cases when of one very long rule, the rule is divided into a number of 
the law is unknown. parts which are placed under each other, each part being 

A convenient form in which to use ordinary scales is a continuation of the part above it ; the slide also consists 
to have a foot-rule divided into inches, and into the half, of a number of parts arranged under each other, consisting 
quarter, and eighth of an inch, like plotting scales, and of a set of bars with spaces between, which are united at 
tnen subdivided on the one side decimally and on the other the extremities by cross pieces. The bars on the slide 
side duodecimally, the edges of the rule being bevelled fit into grooves in the fixed part or stock, and are so 
off so as to enable distances to be immediately pricked arranged that the numbers on the stock and on the slide 
off from the scale on to the drawing. Frequently scales lx>th begin, together, although the foimer is longer than 
are required different from those which are usually made, the latter, in order that in every position the slide may 
and it is then necessary to make a scale of the required have a part of the stock opposite to it. The use of this 
size on the drawing. This is also required when measure- “extended slide-rule” is the same as that of the ordinary 
ment has to be made on the drawing itself. The scale rule, but in the case of the largest which is made, it is as 
must then be ptit on the paper at the same time that the exact as a rule ten feet long, whilst it is compactly arranged, 
drawing is made, so that if the paper should alter its so as to be only one foot long. liy this rule all the opera- 
dimensions, the scale will alter in the same proportion, tions j)erfonTied by the ordinary slide-rule may be effected, 
A valuable adjunct to a scale of this kind is a vernier but with much greater accuracy. ( )n account of this it 
scale, which enables us to take off small distances would seem as if this rule ought to become very popular 
with far more accuracy than the ordinary diagonal when its merits become known. 

scales. The graduating of a scale so that the distances from 

Of the scedes in the construction of which numbers the end of it may be proportional to the logarithms of the 
found by calculation are used, the commonest are those numbers which are marked on it, which is the principle of 
found on the ordinary sector, which contains a scale of the slide-rule, is evidently capable of a greatly extended 
• chords by means of which an angle may be more accu- application, and different scales may be devised intended 
rately set out than by the ordinary plain scale protractor, for different purposes. Thus a set of three scales has 
By it we arc enabled also to set off lines profKUtional to been devised by Mr. Lala (langa Ram, intended for the 
the trigononictrical functions, to solve all questitms in use of engineers, architects, and builders. The first of 
proportion, to reduce or enlarge drawings in a required these is intended to show at a glance the scantlings of 
ratio, to describe a l)oIygon of a given number of sides, timber in beams aiul joists, and to obtain the stresses in 
and to perform calculations by means of the logarithmic trusses. The principle employed is correct, and the 
line. This last is a line numbered from i to 100, the results obtained are very approximate. The depth and 
distance from i to any mmiber being made proportional breadth of a beam sufficient either for strength or stiff- 
to the logaridiin of that number, 'i’hus, since the loga- ness, can be found by the same rule. It has on the 
rithm of 10 is i and of 100 is 2, the scale consists of two reverse side a scale, by means of which the stresses in 
parts, the part fiom 10 to 100 being a repetition of that the principal rafter and the beam of a king post truss 
from I to 10, since the logarithm of a number between 10 may be found, and then the same quantities may be de- 
and 100, say 40, is equal to the logarithm of 10 added to icrmined for trusses of different fonn by multiplying by 
the logarithm of the same number divided by 10, such as a certain coefficient marked on the edge of the scale. 
4. Thus by the compasses .'done we are able to perform, This gives without any difficulty the maximum stresses 
with a certain degree of accuracy, the operations of multi- coming on the principal rafter and tie-beam, and is all 
plication, division, finding a third or fourth proportional, that i.s usually requirefl, since the scantlings or minor cqm- 
and evolution and involution. For instance, to multiply ponents of a truss are generally determined from practical 
35 hy 27 we should first multiply 3'5 by 27, or of 35 by 27, rather than from theoretical considerations. The second 
in order that the product might be less than 100, and scale is designed to give the thickness of retaining walls, 
afterwards multiply the result by 10. T.iking in the com- IJy means of information contained on the back of it the 
passes the distance on the sc.ilc from i to 3 5 we should thickness may be found for various forms of wall and 
set that interval beyond the 27 on the scale. We should kinds of loading. Here again the method of using 
then find the leg of the compass furthest from the be- the scales could not be simpler, and the results are 
ginning of the settle pointing to 94*5, so that the product such as agree with calculation. The third of the set 
required would be 945. A similar process obviously enables us to find the stresses (or, as they are called by 
enables us to jierform division. There is, howet er, some the inventor, in accordance with ancient custom, strains) 
inconvenience in using the compasses, and this may be on girders. When we state that this scale enables us to 
avoided by the u.^c of the slide-rule. 'l*his rule consists of ascertain the stress on the flanges at any point of a beam 
two parts, one fixed, which we shall call A, the other up to 200 feet span, and also the shearing stress at any 
sliding, which we shall call B ; on each of tliesc parts a point of beams with different systems of bracing under 
logarithmic line of numbers is placed. Hence by the both uniform and travelling loads, and that this is effected 
sliding of the rule we can perfonu the same operations by merely sliding the scale, it is evident that we have here 
which wuld otherwise require the use of compasses. For a means of obtaining at sight results which would other- 
instance, to divide x byj', place the number on B denoting wise require a considerable amount of calculation. The 
y against the number on A denotinj^ then the number results are such as, for all practical purposes, seem to be 
on A which is opposite to the beginning of B will give abundantly accurate. 

the quotient required. Similarly the square root of a The principle of the slide-rule is thus one which is 
number may be extracted by so sliding B that the number susceptible of almost indefinite application. It may be 
on A opposite to J on B may be the same as the number used in all cases when the results we wish to atmin depend 
on B wnich is opposite the number on A, the square root on calcy|pCions for which logarithms arc ordinarily used 
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~in just those cases, in fact, in which calculation is labor- 
ious. It has the defect of logarithmic calculation in a 
very exaggerated degree, inasmuch as it is not accurate, 
but in very many cases this is of no great importance, 
since the degree of accuracy attainable is abundantly 
sufficient for all practical requirements. Scales possess 
one great advantage over methods of calculation, in that 
it is not possible to make the mistakes which so easily 
enter into arithmetical calculations. If they be accurately 
constmcted, the modes of using them are so simple that 
there is scarcely a possibility of making a mistake, and 
we can predict beforehand the degree of accuracy which 
may be relied on. For engineering and other simple cal- 
culations we believe that these scales, and others like 
them, will be more and more used as they become more 
widely known. 

THE FISHERY BOARD FOR SCOTLAND 

^HE second Annual Report of the Fishery Hoard for 
^ Scotland has Just been issued, and contains much 
of scientific as well as economic interest. 

The first Royal Commission on Hritish Fisheries w.is 
founded in 1630. Immediately after the Union the 
fishing industry almost ceased to exist, owing aj»parcntly 
to the enactment of salt duties. In 1727 an Act was 
passed, by which the Hoard of Trustees for Manufactures 
and Fisheries was created, which, l^esidcs enct)uraging 
and superintending the fisheries, was empowered to pay 
certain bounties’’ to the herring “busses,” and offer 
premiums to the fishermen who first discovered herrings 
during each season at the different parts of the coast. In 
f 80S “An Act for the further encouragement and better 
regulation of the Hritish White Herring Fishery ” was 
assed. The Commission appointed to carry it into effect 
ad charge of the whole fisheries of the Hritish coasts, 
and later of the Isle of Man, and, in addition to granting 
bounties, had 3000/. placed at their disposal for en- 
couraging the fishermen to use larger boats, so that tliey 
might go further out to sea. 'I’lic Commissioners sta- 
tioned officers at the chief coast fishing centres both in j 
England and Scotland, and later two officers to the port , 
of London, from whence large consignments of herring 1 
were sent abniad. The Admiralty provided a ship of war ' 
to assist in the work of superintending, and in 1.S15 a j 
cutter was obtained for use in the Firth of I'orth, and ' 
afterwards at other parts t»f the coast. W'hatevcr infhi- ! 
ence the Commissioners had in improving the supply of I 
fish and in developing the fisheries cannot now be esti- I 
mated, but there can Ijc no doubt that they rendered im- j 
mense service in collecting statistics, which were till | 
recently the only reliable fishery statistics extant, and of 
sufficient value to have justified the existence of the Hoard 
of Fisheries, even though all other work done were left 
out of consideration. From the statistics so collected, a 
valuable chart (Appendix A, Table VIII.) has been pre- 
pared by Mr. Robertson, one of the clerks of the Hoard, 
which shows at once the take of lierring from 1809 
to 1882 ; while Appendix C gives fresh statistics of the 
quantities and values of white fish and shell-fish. In 1820 
the officers were instructed to take the cod and ling fishery' 
under their charge ; in 1821 the bounty for encouraging 
<leep-$ea fishing was withdrawn ; in 1830 all bounties 
were repealed, and part of the money set aside for 
the erection of piers and harbours. In 1839 the Secre- 
tary of the Board of Manufactures was appointed 
Secretary of the Fishery Commissioners, and soon after 
this the Commissioners began to direct their attention to 
some of the hitherto neglected problems connected with 
the fisheries. In 1836 die question arose whether or not 
sprats were young herring, which Dr. Knox, who was 
appealed to, decided in the negative. This question 
having led the Commissioners to take an interest in the 
young herring, and to see the necessity of gaining some 


definite information as to the growth, food, and habits of 
the fish, Mr. Henry Goodsir carried on investigations 
in the Firth of Forth during 1843-44, from which it was 
ascertained that the food of the herring consists chiefiy 
of young Crustacea. From the Report of 1846 it is evident 
that the Commissioners were acquainted with the fact 
that the herring ova sink and adhere to whatever they come 
in contact with. In 1850 the Engash stations were dis- 
continued, and in 1856 another step in the right direction 
was taken, at the request of Dr. Huys Ballot, who invited 
those engaged in the great herring fishery to make ob- 
servations in order to ascertain the circumstances likely 
to lead to the most profitable fishing and to enable them 
to make a herring chan. According to instructions 
issued by the Hoard of Trade, samples of herring col- 
lected on N arious parts of the coast of Scotland were for- 
warded to it, but no record is made of their examination. 
In 1 8bo complaints of the eficcts of trawling for white 
fish in the spawning grounds having led to another in- 
quiry, Hrof. .MImann decided that there was no evidence 
to show that trawling was likely to do injury to the 
spawning gn)iind. No continuous investigations were, 
however, carried on by the Itoard, .» new complaint being 
merely followed by a new inouiry or new Commission. 
Il.'ul the Hoard been i)rovidcd with funds necessary to 
carry on continuous investigations as to growth, food, 
and habits of the herring and other useful fishes, much 
valuable informatit)n iniglit have been i>btaincd and great 
expense of Commissions of Inquiry avoided. It is there- 
fore a matter of surprise and regret that, notwithstanding 
the example of other Slates, the infiucnce of the Fisheries 
ICxhibilions, and the demand for more information, the 
Treasury has not yet provided the new Hoard with 
sufficient funds. Another agitation arose in iSOo, which 
led to the appointment of IMof. Allmann and Dr. Lvon 
Playfair, C.H., to iiH|uirc into the erfects of trawling 
at the Fluke Hole, I’ittcnweem, and about llie same time 
Dr, Playfair and Vi( c-Adiniral Henry Diindas were 
rcquc.sted to iiuiuirc into the claims of the sprat fisher- 
men of the Firth of F(»rth. 'J'he agitation continuing, a 
Royal Commission, consisting of Dr. Lyon Playfair, C.H., 
Prof. Huxley, F.K.S., and IJeut.-CoI. Francis Maxwell, 
was app(»inlctl in 1S62 to iiujuirc as to “ the opcMalion of the 
Acts relating to trawling for lierring on the Coasts of 
.Scoiland.” The Report of this Commission is especially 
interesting, because it contains the results of the incjuiries 
made )>y J'rrif. Allmann during the winter and sparing of 
1862 as to the nature of herring ova. 'Fhe investigations 
made by him proved that the sjiawn of the herring “was 
deposited on the surface of stones, shingle, and gravel, on 
old shells and coarse sea-sand, and even on the shells 
•f small living crabs and other Crustacea,” and that it 
“adhered tenaciously to whatever matter it ha))pencd to 
be deposited on.“ The Kej)orl also contained a valuable 
chapter on the natural history of the herring, in which it 
is pointed out fur the first lime that there are two prin- 
cipal sfiaw ning picriods, an autumn pieriod with August and 
Sepjtember as the two princip)al months, and a sp)ring 
period with February and March as the p>rincipal months. 

In 1873 the Scottish Meteorological Society began a 
series of inquiries with a view of determining how far the 
temperature of the sea and other meteorological condi- 
tions affect the migration of the herrings. From infor- 
mation obtained it was concluded (1) that the catch of 
herrings is less during any season with a high temfiera- 
ture than during a corresponding sea.son with a low tem- 
perature ; (2) that if the catch of herrings is higher in one 
district than in the other, the catch is greatest in the 
district with the lowest temperature ; (3) that when the 
surface temperature is higher than the temperature lower 
down, the herrings seek the deeper water. It will he 
seen from the foregoing statement that the officers of the 
old Board were not utilised for making investigatioiis. 
Important facts were however established as to (i) the 
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nature of the spawn ; (2) the periods of spawning ; (3) the 
food of the herring. In 1882 the Board of British White 
Herring Fishery having been dissolved, the present Fishery 
Board for Scotland was established, to carry on the work 
of superintending the hsheries, and also to ''take such 
measures for their improvement as the funds under their 
ministration may admit of/^ The Board soon recognised 
the absolute necessity of obtaining accurate scientific 
information as to the habits and life-history of the food 
fishes, and therefore appointed a Committee consisting of 
Prof. Cossar Ewart (convener), Sir James R. Gibson 
Maitland, Sheriff Forbes Irvine, and J. Maxtone Graham, 
to carry on scientific investigations. 

The preliminary report of work done in the autumn of 
1^83 and at Ballantrae has been already given in Nature. 
The Admiralty has been pleased to provide a gunboat, 
H.M.S. Jackal^ Lieut. Prichett, K.N., commander, to 
help in the investigations and inspect the spawning 
pounds, and the Boird has also at its service the cruiser 
both of which vessels have done excellent work 
though it IS desirable that they should be replaced by 
others more capable of sea-going service. The Board is 
fortunate m having in its service a large staff of intelligent 
oncers not only familiar with all the practical aspects of 
the fishing industry but deeply interested in the scientific 
work of the Hoard, which they aid to their utmost power. 
The future lines of inouiry which the Board hope to 
undertake include (1) the examination of the spawning 
beds round the Scottish coast ; (2) the determination of 
the food of useful fishes; (3) the investigation of per- 
centage of young herring, &c., destroyed by present 
modes of fishing ; (4) the iniluencc of sea-birds, cV,, on 
supply eff fishes ; (5) study of spawning, nature of the 
and genera! life and development of herring, &c. ; 

(6) best means of restocking deserted fishing grounds ; 

(7) of increasing artificially the supply of shell-fish ; and 

(8) of inquiry into fungi, iS:c., hurtful to fish life. The 
Board is fitting up a marine station at St. Andrew’s 
where Prof. McIntosh will make iinestiga lions for the 
Board, whilst similar work will be carried on in the Moray 
Firth. Wc trust that the impetus given to and the in- 
terest excited in the work of the Board may produce most 
favourable results, both economic and scientific. 

We hope to return in a future number to some of the 
papers of specially scientific interest contained in this 


writer, while acknowledging the work of his predecessors, 
such as Spindler in Russia, Knipping in Japan, and Faura 
in Manila, claims that, while they were only able to give 
the history, as it were, of incidents in the life of a typhoon, 
he, thanks to the vast number and extent of the docu- 
ments placed in his hands, has been able to connect these 
various fragments, and to trace the history of several 
typhoons from their cradle in equatorial maritime regions 
to their grave in the North Pacific Ocean. This, in his 
owm words, is what P^re Dechevrens has now done in 
his pamphlet. The first section deals with July 1882, and 
it is divided into several sub-sections, dealing with the 
formation of a typhoon on July 5, its progress in the 
China Sea, and a first separation or oflishoot from the 
main storm, its progress on the mainland of China, the 
second typhoon of July 10 in the China Sea, and before 
Hong Kong, in the Formosa Channel, “ its flight towards 
India, and its disappearance in the north of China,” and 
finally an account of a typhoon in Hong Kong and Indo- 
, China. The typhoons of August are discussed in a similar 
manner in detail, the conclusions being supported by ob- 
servations made in all parts of the China seas and coasts. 
There are also a large number of diagrams. In his re- 
capitulation the writer points out that, though he has 
been speaking of various typhoons, such as that in the 
Formosa Channel, in Hong Kong, &c., he has really been 
dealing with only one widespread storm, which, during its 
life of fifteen days, visited every coast from the equator 
to Siberia, and from the extreme east of Japan to the 
western frontier of India. The character which P6re 
Dechevrens gives the phenomenon he has so carefully 
studied is this ; — " It allows itself to stray with the greatest 
ease outside the straight path. In a truly headlong way 
it throws itself against all obstacles, gets into difficulties 
from which it can scarcely extricate itself, w'astes its 
energies in whirlwinds, often powerless, which it abandons 
readily, goes, returns, hastens, stops still, in a word re- 
volving always in the same circle, until, having expended 
all its strcnglh, ii disappears miserably at that part 
of the Pacific which in a short time would have been able 
to give it the necessary vigour to sustain a longer career, 
and, like many others, to reach the shores of North 
America, or at least, if retarded by the violence of the 
North Pacific, as far as Behring Straits.” Three facts 
which this study renders prominent are ; — 

I. The extreme facility with which these typhoons 
divide and subdivide. 


THE HISTORY OF A TYPHOON 

DECHEVM<ENS, the indefatigable head of the 
* Meteorological and Magnetic (.)bservatory at Zika- 
w^ei near Shanghai, ha^ just published the first part of a 
work dealing with the typhoons of 1882. The present 
instalment is confined to those of the months of July and 
August in that year. The various pl ins and maps show’- 
ing the course of the typhoons, and the height of the 
barometer at various times during their progress in dif- 
ferent places, are so "fabulously complicated,” to use the 
wntcr 5 phrase, that he fears more than one reader will 
ward his pamphlet as a work of imagination. P^re 
Dechevrens, however, has had the advantage of observa* 
tioni made in China, Japan, and the Philippines by cap- 
Ulnsof vMsels, lighthouse keepers, Customs officers. &c , 
such as have never before been made of any cyclone 
Chinese typhoons, as he points out, fortunately for the 
meteorologist, though unfortunately for the navicator 
mvage places visited by the ships of all nationalities, and 
hence w'lth a little arrangement and organisation these 
phenomena may be easily studied in these regions. The 
Shanghai Chamber of Commerce and Sir Robert Hart 
have arranged for a regular supply to P^ire Dechevrens of 
a regular scries of meteorological obsen ations, and one 
<« the earliest results is the pamphlet now before us. As 
a consequence of these w’ide and varied observations, the 


2. The mutual attraction and repulsion of atmospheric 
disturbances (whirlwinds). 

3. The absence of the south-west monsoon in the 
Philippine Islands. 

In his recapitulation these three points are discussed at 
some length in the summary, and we merely indicate 
them here to show the student what he may expect in 
this painstaking and learned publication. 


HEALTHY SCHOOLS^ 

'T' HERE can be no more appropriate product of an 

^ exhibition which seeks to illustrate the two problems 
of health and education than a handbook on healthy 
schools. Within the brief space of 72 pages Mr. Paget 
has brought together here some of the most important 
counsels which experience has suggested on structure, 
drainage, fitting, food, recreation, ventilation, and other 
conditions on which the health of children in schools 
depends. No school manager or teacher caa read it 
without much profit ; and the executive of the Exhibition 
has done the community a serv'ice by placing within its 
reach in a succinct and readable form so much practic^ 
know ledge and fruitful suggestion. 

* VB»aUhy School*.*' By Charle* E. P»g«, Medical Officer of Health 
L Combined Sanitary Oistrict; Honorar)' Secreury of 

1 . Ep«d»ological Society of l.ondon. Inlemational Health ExhibiUon 
HandbodTSenee. (Clowe* and Sons.) 
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Mr. Paget divides his handbook into parts, the 
first relating to the right construction of schools, ana the 
second to their right administration. Under the former 
head he discusses in succession the questions of the site, 
soil, and aspect best suited for the erection of schools ; the 
due provision of light and of air, and the importance of . 
a good supply of water both for drinking and for cleanli- 
ness. His estimate of the space required for each child , 
app^s to be excessive, and to be almost the only feature 
of his work which betokens a lack of practical experience, 
and a striving after an unattainable ideal. It is well 
known that the minimum space recognised by the 
Education Department under any conditions as suAcient 
is eight square feet of area, or eighty cubic feet of internal 
space for each child ; but in schools built by Boards, or 
out of funds levied by rates, the Department insists on a 
larger provision, i,e. ten square feet of area and 1 20 cubic 
feet. Any one familiar with well* planned Board Schools 
of a modern type knows well that this space suffices to 
secure ample room for movement, for change of position 
for the arrangement and supen^ision of classes, and 
for a due supply of air. It will, therefore, be somewhat 
startling to school managers to learn that in Mr. Paget^s 
opinion this provision is absurdly insufficient, and that 800 
or even 1,000 cubic feet per scholar would not be too much. 
Perhaps it is wrong in such a connection to dwell on the 
question of expense. But when it is considered that the 
building of a good school, apart from the cost of the site, 
requires an expenditure of 10/. per head — a great London 
Board School for, say, 500 boys, 500 girls, and 600 infants, 
in three stories costing about 16,000/.— it will be easy to 
compute what would be the charge on the rates if each of 
the 1,600 children were to be furnished with an area of 
forty or fifty square feet in a room twenty feet high. I'he 
estimate is clearly enormous, and can certainly not have 
been founded on an observation of the actual dimensions 
of any school, whether elementary or secondary. Apart, 
however, from the consideration of expense, it may well 
be doubted whether such vast space would in any 
circumstances be needed. For the purposes of teaching 
and organisation a certain compactness of arrangement 
is clearly desirable, and the superxision of the head 
teacher becomes more difficult and less complete in pro- 
portion to the size of the area over which the w'ork of the 
school is spread. These are considerations, however, 
which it w’ould be right to overrule, if on sanitary grounds 
there were any necessity for such large spaces. But when 
the ordinary precautions which Mr. Paget suggests for 
insuring light cheerfulness and ventilation are taken, it 
is scarcely credible that any such necessity actually exists. 
Mr. Paget’s estimate of the amount of cubic space needed 
in boarding schools, in cubicles, and dormitories, is not 
so large in proportion, and is indeed not wholly consistent 
with the demands he makes for space in a purely day 
school. Nevertheless, by placing it at 1,200 cubic feet per 
scholar, he practically condemns the arrangements in 
almost every boarding school in England ; for the usual 
requirements are thought to be w^ell fulfilled with exactly 
half that amount. 

On the extent of the window-space, the provision of 
fresh air, the right construction and care of offices, the 
colouring of walls, the admission of light, the right attitude 
of the scholar, and the distance of his book in reading or 
writing, and the form of desks, the handbook abounds in 
judicious and definite suggestion. It is much less full and 
useful, how»cver, in regard to the fitting of playgrounds, 
the organisation of games, and recreations generally. 
Teachers will be disappointed to find how little of 
rartical guidance the oook affords as to the best and 
ealthiest forms of recreation, and the proportion which 
should exist between regulated gymnastics and the free 
spontaneous cxcrcis-s w^hich aU boys and many girls can 
readily discover for themselves. On diet, bathing, sanatoria, 
and many details w'hich specially concern boarding 


schools, Mr. Paget’s advice is especially valuable and 
complete. His estimate of the time per dav which may 
with fill! regard to all considerations of health be given to 
intellectual pursuits, will surprise some of his medical 
brethren who have been complaining of late of the 
ordinary' school hours as excessive, and have been 
denouncing little home-tasks of half an hour long in 
the elder classes as a “ burden too grievous to be borne.” 
He computes that between the ages of seven and ten 
five hours a day is probably sufficient, and between the 
ages of ten and fifteen seven hours. When it is con- 
sidered that even the elder and more diligent pupils in an 
clementar>' school are never under instruction more than 
five and a half hours a day for five days in the week, and 
that the hardest home-lessons ever given in such a school 
do not occupy nearly an hour a day ; and when it is also 
considered that even in the girls’ high school- in which 
the justest complaints have been made of excessive home- 
tasks lasting sometimes two hours — the actual attendance 
in the school itself is generally limited to four hours, it 
will be seen that the absurdly exaggerated modem outcr>' 
about over-strain receives no countenance from Mr. Paget. 
His own good sense and experience, in short, lead him to 
recognise the fact that after all the chief business of the 
boy’s or girl's life is training anil instruction ; and that 
provided all needful jirecautions are taken for right distri- 
bution and variety of work, and for securing all the 
conditions of healthy and cheerful life, the hours usually 
devoted to education in England do not exceed a reason- 
able amount, but rather fall short of them. 

It is not the least of the merits of the book that its 
suggestions arc put forth modestly, and with a remarkable 
absence of dogmatism. When the writer is not quite 
sure of his ground he is careful to say that his retnarks 
are tentative and suggestive only, intended to awaken 
interest in the subject rather than to exhaust it ; and to 
lead the way to a fuller and more careful stiidv of the 
whole theory' of school hygiene with the aici of the 
numerous appliances now' on view at the Exhibition. This 
reticence on points not yet finally settled lends greatly to 
increase the confidence of the reader in Mr. Paget’s 
judgment on those topics on which he expresses a decided 
opinion. 

NOTES FROM THE LEYDEN MUSEUM 

I T was a very happy thought of the laic Prof. Schlegel 
to publish under the above title a quarterly record of 
the w'ork done in the Boyal Zoological Museum of the 
Netherlands at Leyden. The publication commenced in 
1879, and the five yearly volumes before us, edited by Prof. 
Schlegel, will be one of the several enduring monuments 
to his memory. To all those interested in zoological re- 
search, the important treasures of the Leyden Museum 
are of necessity know'n. However indebted the Museum 
was to the well-known labours of Temminck, it is to the 
zeal and knowledge of Schlegel that it occupies its pre- 
sent high position among the museums of Europe. A 
very few words will show the importance from a zoologi- 
cal standpoint of these volumes, which contain on an 
average 250 pages each. The first volume contains de- 
scriptions of new species of mammals, birds, reptiles, 
insects, Crustacea, and worms. These descriptions are 
for the most part by the director of the Museum and his 
Assistants, but help seems also welcomed from every hand, 
and the well-known names of R. B, Sharpe, P. Herbert 
Carpenter, Dr. D. Sharpe, Rev. H* S. Gorham, Prof. J. O, 
Westwood, occur among the British contributors. Be- 
sides containing numerous diagnoses of new secies, 
these notes also from time to time present us with very 
important critical essays. Thus, in vol. i. Dr. A. A. W. 
Hubrecht’s Genera of European Ncmcrtcans critically 
revised, with Descriptions of New Species,” with a first 
appendix in vol. ii., is of great interest. It gives, so far 
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as European forms are concerned, a classification of the 
genera and details of the species found at Naples. With 
regard to a genus of Dc BlainvilJe, Lobilabruni, which 
was founded on a single specimen of the species A. 
ostrearum, and which has never been again met with, the 
following instructive facts arc recorded. This genus was 
easily distinguisiied from all others by the possession of a 
blunt snout with two horizontal lips at the extremi^, both 
of them bilobcd, and apparently with tentacles. The slit 
between the lips was described as being a continuation 
of the lateral fissures of both sides of the head. In other 
respects the genus bore a strong resemblance to species of 
Lineiis or Cerebratulus living in the same localities. One 
day at Naples Dr. Hubrccht was fortunate enough to 
come across a second specimen of this lare worm, which, 
like De Blainville’s specimen, was dredged from a bottom 
covered with bivalve shells. It was duly figured and pre- 
served, and longitudinal sections were made of its curious 
snout. Soon after he was struck by the extraordinary resem- 
blance in habitat which existed between another Nemertean 
(whose anterior extremity exactly answered to that of a 
Lineiis or Cerebratulus, and carried two well-pronounced 
fissures), and this single specimen of Lobilabruni. Once the 
doubt was raised, Dr. Hubrecht pursued the investigation 
by purposely cutting off the tip of the snout in one of the 
last-mentioned species, in a direction vertical to the body 
axis. Immediately the curious arrangement of the lobed 
and tentaculated lips which had hitherto been limited to 
the genus Lobilabruni appeared, the animal operated on 
lived for several weeks, and afterwards longitudinal sec- 
tions showed that an epidermal covering had made its 
appearance identical with what had been found in the 
Looilabrum specimen. C'onsidcring the.se results with the 
fact of the habitat amongst bivalve shells, Dr. Hubrecht 
concluded that the genus of Dc lllainvillc had been 
founded on a specimen the tip of whose snout had been 
severed by an oyster into wliosc open shell it was stealth- 
ily trying to penetrate. 

Amidst the many contributions to vol. ii. of especial 
importance is a memoir by (I. C. 1 . Vosmacr, on the 
sponges belonging to the family of the Dcsmacidina' ; 
siliceou.s forms known by bow, anchor, and bihamatc 
spicules with some criticisms on the works of llowcrbank 
and others. It is a well-known fact that the late Mr. 
Bowerbank did not sufficiently understand the (xcrmaii 
language,” and his remarks on Oscar Schmidt’s important 
works in the preface in vol. iii. of llie “ Monograph of the 
British Spongida; ” were rendered still more negligent by 
the many typographical errors. Surely Vosmaer is wrong 
in the assertion that “ only one man in Knglaiid, Sir 
Wyville Thomson, has declared himself in favour of 
Schmidt's views ” on classification, and we would venture 
to assert that of the classifications of the siliceous sponges 
invented by Bowerbank, Gray, or Carter, none have re- 
placed that of Oscar Schmidt as recently modified. While 
promising to publish a more extensive memoir on the 
Desmacidinsc, with the indispensable illustrations of the 
new species, Vosmacr's present enumeration of the spe- 
cies is of very great value. As most of Bowerbank $ 
type species are in existence, wc trust that Vosmaer may 
consult the:e ere publishing his final memoir, as while we 
acknowledge as a fact that Dr. Bowerbank was a most 
accurate and painstaking observer, and a fairly good re- 
corder of what he saw, experience has proved that be 
from one cause or another, overlooked even quite 
daaiiy necognised characters. Vosmatir accepts 16 genera 
and enumerates 162 species. Of these he naively re- 
naarks : — " As the result of my study of them, plenty of 
synoDjrms have been described, but 1 have never felt the 
necessity of making two species from one ! ” F. R 
Schulse has given nmny examples in his splendid studies 
on the Ceraospongise, especially in his ** Die Familie der 
Spongidse.*^ Mth Schmidt and Schulse have demon- 
strate that the word ** species is to be used in a very 


wide sense ’’ as regards the sponges. The scientific xoolo- 
gist will hardly mind how wide, provided the definition 
thereof is such that, while it embraces all the forms it 
excludes none ; and, despite their heteromorphism — their 
plasticness, so to say— the sponges are, as a result of 
good honest work, getting arranged into species and 
genera that may satisfy the most fastidious critic. 

In the same volume of these “ Notes” we find a paper 
by Prof. K. Martin, on a revision of the fossil Echini 
from the Tertiary strata of Java, which, working anew 
over the species described some thirty years ago by J. A. 
Herklots, quite reverses the conclusions of that author ; 
and, instead of all or almost all of the species being dififerent 
from existing forms, as insisted on by Herklots, Martin 
has succeeded in ** demonstrating that by far the majority 
of all the well-preserved individuals could be identified 
with species still living in the Indian Ocean;” and he 
further mentions, citing the species found, and in addition 
the Mollusca, Crustacea, and Corals, that these Tertiary 
strata of Java contain no fossils which have also been 
found in cxtra-tropical Tertiary deposits, so that even in 
the Tertiary period the separation of the fauna of the 
tropical oceans apjiears to have been quite as distinct as 
wc find it in the present day. 

V^il. iii. contains a very charming account of the habits 
of the harvest mouse (A/us minutus) and of its winter 
nest, by Prof. Schlegel. It is written— as indeed are very 
many of the contributionb to these “ Notes in English, 
but the language of this little history is worthy of the 
author’s name. There are also by Prof. Schlegel some 
interesting notes on the zoological researches in West 
Africa, which were carried on under his directions ; and 
an important contribution to our knowledge of the Coma- 
tula* in a memoir on the species to be found in the Leyden 
Museum, by P. Herbert Carpenter. The collection at 
Leyden is one of considerable importance, owing to its 
containing a large proportion of the types of the species 
de.scribed by Johannes Miiller in his classical memoir, 

Ueber die* Gattimg Comatula, Lamk., iind ihre Arten.” 
It is noteworthy that the whole of the Leyden collection 
of Comatulida* were forwarded to Eton for study. For a 
possible trifling loss that a public museum may now and 
then sustain in a loan like this, there is sure to be an 
immense preponderance of gain. 

A monograph of the African squirrels, with an enu- 
meration of the specimens in the Leyden Museum by Dr, 
F. A. Jentink, commences vol. iv. While fairly and 
equitably reviewing the work on this group by Gray and 
Tcniminck he admits but two genera —Sciurus and Xerus, 
enumerating sixteen species of the former and three spe- 
cies of the latter genus. The synonymic lists appear to 
have been made out with the greatest care, of which care 
a very interesting example will be found in tracing the 
autliorit)' for the species Xerus capeusts to Robert Kerr, 
who published his ** Animal Kingdom, or Zoological Sys- 
tem of the celebrated Sir Charles Linnious ” in 1792. 
Another contribution of Dr. Jentink which we find space 
to allude to is a revision of the Manidie in the Museum. 
Seven species are described in detail. Under Manis aurita^ 
Hodg^, wc read that it is still questionable whether a 
Manis occurs in Japan. Temminck mentions that Von 
Siebold sent over to the Leyden Museum two pieces of 
the skin of a manis from lapan, but as these fragments 
are not now to be found in the collection, it is of course im- 
possible to say to what species they may have belonged. 
Air. Serrurier, the director of the Ethnographical Museum 
at Leyden, informs Dr. Jentink that in the Japanese books 
at his disposal he finds nothing to justify the conclusion 
that the anteaters are inhabitants of Japan ; but it would 
appear that the Japanese do introduce them for medical 
purposes from China. The Japanese also relate that the 
anteaters catch ants in the following way : — The manis 
erects iu scales and feigns to be dead ; the ants creep in 
betwe^^tbe erected s^es, after which the anteater 
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again doses its scales and enters the water. He now 
% again erects the scales, the ants are set floating, and are 
then swallowed by the anteater. 

From a list of the Holothurians in the collection of the 
Leyden Museum, drawn up by Prof. Dr. Hubert Ludwig 
of Giessen, we find that the majority of the specimens in 
the Museum were incorrectly named, which is somewhat 
surprising ; it seems also strange that of the species not 
so very long since described by Prof. Selenka the speci- 
mens are cither sine palria or have the rather indefinite 
habitat of “ Indian Ocean.” The collection contains fifty- 
two species, two being new ; most of them were obtained 
from the Oriental and Moluccan regions. 

In vol. V. Dr. Jentink continues his very useful re- 
searches on the squirrels in the Museum. This time he 
treats of the American, European, and .Asiatic squirrels ; 
he acknowledges that the profound and extensive studies 
upon the American squirrels by Allen and Alston have 
made this group one of the best known among the Mam- 
mals ; he enumerates ten species from America, forty 
from Europe and Asia, All the fonner are represented 
generally by numerous examples in the Museum, and of 
the latter only six species are among the desiderata. 

The same volume contains ** Notes of new species of 
the genus Megascolcx, Templeton," by Dr. R. Horst. \’crv j 
satisfactory evidence is given to show that .Schmnrda’s • 
genus Perich.'uta is but a synonym of Templeton’s. Nine 
new species arc described, chiefly from Sumatra, java, and 
Japan ; one, J/. ;;///v.v/av, is described as living in the 
high mountain forests at java, and is said to make a 
sharp interrupted noise during the night. The natives 
call it “tjatjing sondaric." 

If in calling attention to these important contributions 
to our knowledge of the treasures of the Leyden .Museum 
we have passed over the vciy numerous contributions to 
entomology, it is simply because our space forl)ids us 
. referring to the immense number of new genera and 
^ species herein described ; indeed these notes form a 
I'' perfect magazine of entomology, and we feel sure are 
Jong ere this quite well known to all our entomological 
readers. 


PRi:h:VALSKy^S wild horse 

G RE.AT interest is attached to the question of the 
origin of our domestic animal-S, and especially to 
that of the horse — wliich is generally supposed not now 
^io exist in an aboriginally wild state. Every fact bearing 
upon this subject is of importance, and the discovery b> 
the great Russian traveller, Przcvalsky, of a new wild 
horse, more nearly allied to the domestic horse than any 
reviously known species, is certainly well worthy of 
ttention. 

The horses, which constitute the genera Equus of 
Linna-'us, and are the sole recent representatives of the 
|amily Equidir^ fall naturally into two sub-genera, as was 
irst shown by Gray in 1825 {Zool. Jottrn. i. p. 241) — 
^guus and A sinus. 

The typical horses {Equus) arc distingui.shable from 
l^the asses {Asinus) by the presence of warts upon the hind- 
' 'egs as well as upon the fore-legs, by their broad rounded 
loofs, and by their tails beginning to throw oflflong hairs 
Tom the base, instead of having these hairs confined, as 
\ sort of pencil, to the extremity of the tail. Up to a 
recent period all the wild species of Equus known to 
science were referable to the second of these sections, 
:hat is, to the sub-genus Asinus, known from Equus by 
:he ab^nce of warts or callosities on the hind-legs, by the 
rontracted hoofs, and by the long hairs of the tail being 
restricted to the extremity of that organ. Of this group 
the best known species, commonly called wild asses and 
zebras, are (i) the wild ass of Upper Nubia {Equus . 
fMtqpus), probably the origin of the domestic ass ; (2) 
he wild ass of Persia and Kutch (E. onager) ; (3) the ! 


hmippe or wild ass of the Syrian Desert (£. : 

(4) the kiang or wild ass of Tibet (£. kemirntm) ; (f) the 
quagga (£. gu,igfa) of South Africa ; (6) the Burchell’s 
zebra (£*. burchelli) of Southern and Eastern Africa ; (7) 
the zebra {E. zebra) of Southern Africa. As already 
stated, these seven animals all possess the characters of 
the second sub-genus Asinus as above given, and no 
recent species of horse referable to the first sub-genus 
(Equus) was hitherto known to exist on the earth’s sur- 
face, except the descendants of such as had been formerly 
in captivity. 

Under the circumstances great interest was manifested 
when it w.as known th.at Przcvalskv, on his return from 
his third great journey into Central Asia, had brought 
back with him to .St. Petersburg an example of a new 
species of wild horse, which belonged, in some of its 
characters at least, to true Equus. 

This new animal was described in i88i in a Russian 
journal by Mr. J. S. Poliatow, and dedicated to its dis- 
coverer as Equus prse'ifdhA'ii. 

The recently issued (rcmian translation of 1 ‘rzevalsky’s 
third journey ‘ enables us to give further piirticulars of 
this interesting discovery. 

Przcvalsky ’s wild horse has warts on its hind-legs as 
well as (Ui its fore-legs, aiul has hnud hoi>fs like the true 
horse. But the long hairs i>f the tail, instead of com- 
mencing at the h,\se, do not begin until about half-way 
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d(»wn the tail. In this respect Equus przcvalskii is in- 
termediate between the true lu>rst; and the asses. It also 
differs from typical Equus in having a short, erect mane, 
and in having no fore-lock, that is, no bunch of hairs in 
front of the mane falling down over the forehead. Nor 
has ITzevalsky’s horse any dorsal stripe, which, although 
by no means universal, is often found in the typical horses, 
and is almost always present in the asse.s. Its whole 
general colour is of a whitish gray, paler and whiter be- 
neath, and reddish on the head. The legs are reddish 
to the knees, and thence blackish down to the hcjofs. It 
is of small stature, but the legs are very thick and strong, 
and the head is large and heavy. The ears are smaller 
than those of the asses. 

Przevalsky’s wild horse inhabits the great Dsungarian 
Desert between the Altai and Tianschan Mountains, 
where it is called by the Tartars “ Kertag,” and by the 
Mongols “ Statur.” It is met with in troops of from 
five to fifteen individuals, led by an old stallion. Ap- 
parently the rest of these troops consist of mares, which 
all belong to the single stallion. They are lively animals, 
very shy, and with highly-developed organs of sight, 
hearing, and smelling. 

They keep to the wildest parts of the desert, and are 

* ** Reihen in 'ribet und am otieren Ijiui dcK (JcUKrii KIukhck in den Jahren 
*879 bi* iBBo," von N. von I’rschewraJfrki. Atj*. den Ku i ei e c h e n frei in dok 
DeutHche Obertrogen von Stein-N'urdheim. (Jena, 1B84.) 
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very hard to approach. They seem to prefer esp^ially 
the saline districts, and to able to do long without 
water. 

The pursuit of this wild horse can only be carried on 
in winter, because the hunter must live in the waterless 
districts, and must depend upon a supply of water from 
melted snow. As may well be believed, such an expe- 
dition during the severest cold of winter into the most 
remote part of the desert, must take at least a month. 
During the whole time of his stay in the Dsungarian 
Desert, Przevalsky met with only two herds of this wild 
horse. 

In vain he and his companions fired at these animals. 
With outstretched head and uplifted tail the stallion dis- 
appeared like lightning, with the rest of the herd after 
him. Prezevalsky and his companions could not keep 
near them, and soon lost their tracks. On the second 
occasion they came upon them from one side, yet one of 
the herd discovered their presence, and they were all gone 
in an instant. 

The single specimen of Przevalsky’s horse subsequently 
procured is now in the Museum of the Academy of 
Sciences of St. Petersburg, and is the only example of 
this species in Europe. 


THE DIFFERENCE BETWEEN THE SEA AND 
CONTINENTAL CLIMATE WITH REGARD 
TO VEGETATION 

T he difference in vegetation between the sea and 
continental climate is no doubt best observed in 
the growth of plants generally cultivated in the temperate 
zone for different purposes, as every climate has its own 
region or flora. Whether the climate of a country is 
favourable to those plants or not is shown, in the first 
place, by their extension to the north ; therefore we shall 
first encieavour to tnicc the northern limits of the most 
important plants, cither cultivated in one country and 
growing wild in another, or cultivated everywhere. 

To the first class trees mostly belong ; to the second, 
annual or perennial plants. We begin with trees : — 
\*\Pinus sylvL'stfis^ L. (Scotch pine). Scotland, 59''; 
Norway, 70" 20'; Kola, 69*^; Pctchora region, 67’ 15'; 
Ob Kivcr, 66“ ; Turukansk, 65 The Verkhoyansk 
Mountains, cast of the Lena River (64''), are the eastern 
limits of this tree.' 

lictulii odoraia^ llechst. L., var.) (birch), (irecn- 

land, 61 ' (shrub) ; Iceland, 65^ (shrub to ten feet high) ; 
Hritain, 59^ ; Norway, 70'’ 50' ; Kola Peninsula, 69" 30' ; 
Kanin Peninsula, 67*" ; to the Ob River (66 ), and from 
the River Kolyma (68") to the Penshina Gulf (63*^) and 
Kamchatka ; on this peninsula it is a large tree. 

Quercus peduticuiata^ Ehrh. ((J. robnr^ L., var.) (com- 
mon oak). England, 58” ; Norway (wild), to 62“ 55', and 
cultivated to 65'’ 54'; Finland (coast), 61" 30' (Hjornc- 
borg) ; St. Petersburg, \'arosIav, I*crin, 58 .* 

Larix mropiViiy Dec. (including Z.. sibirien, Lcdeb., and 
L, dahurica^ Turez) (common larch). Norway {europtra^ 
Dec.), 66'’ 5', {daburtca, Turez), 59'’ 55', both cultivated ; 
Onega River, White Sea, south-western shore of Onega 
Lake, Mesen (Kanin Peninsula), 67° ; Petchora River, 
67*^ 30'; Ural Mountains, 67'* 15'; Kara River, 68“ 
(northern limit in Europe) ; Yenisei River, 70“ ; Boga- 
nida River, 71“ 15'; Chatanga River, 72* 30' (most 
northern limit of trees on the globe); Anabar. 71" ; 
Olenek and Lena, 72®; Yana, 71® ; Indigirka, 70* 45'; 
Kolyma, 69“ ; Anadyr, 65“ ; between Okotsk and Gishiga, 
61“ ; Sakalin Peninsula, 49® : to Jeddo and the island of 
Kunaschir, 43* 45’. On the shores of Kamchatka the 
larch is nowhere to be found ; in the valleys of this 
peninsula, however, protected from sea winds, it is a very 
large tree.* 

* MiddendorfT, ** Sibirische Reiw," Bd. iv. 1'h. i, p. 556. 

“ /A. p. 567- ' P- 536. 
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Pyrus Malus, L, (apple-tree). Shetland Isles (culti* 
vated); Britain, 57®; Norway, cultivated, 65® 28', wild* 
63® 40' ; Gulf of Botlmia, 63° 45' (cultivated) ; Finland) 
63® (cultivated), 60® (wild) ; northern shore of Onega Lake 
(wild); Narva, 59'' 30'(wild); Tver, 56® 45' (wild) ; Nijni 
Novgorod, 56® (wild) ; Kasan, 56® (wild) ; south-west of 
Orenburg, 50® ; Kopal, Asia, 45®. 

Fa/^us sylvatica^ L. (common beech). Britain, 58®; 
Norway, 59°, cultivated, 67® 56' ; Sweden, 57® ; Kdnigsberg, 
Poland, South-West Russia, Crimea, Caucasus, Persia. 

Castanea vesca, Grtn. (chestnut). South Britain, Ger- 
many (to the island of Riigen), Austria, Caucasus. 

Popnlus albuy L. (abele tree). Britain (wild and culti- 
vated), 56® ; Norway (cultivated), 67® 56' j Germany (wild 
and cultivated), Austria, Russia ; Volhynia, Kieflf, Char- 
koff, Tambov, Kasan, Ufa, Altai Mountains. 

Populus tremuluj L. (aspen). Hritain, 59“ ; Norway, 
70® 37' ; Russia : Kola Peninsula, 69- 30' ; eastern shores 
of the White Sea, 66° ; Yenisei, 66® ; Kolyma River, 
67® 30' ; * Amur River. 

A/uus incana^ W. (hoary-leaved elder). Canada, Nor- 
way, 70® 30' ; Kola, 69® 30' ; Yenisei, 67® ; Amur region, 
Petropaulovsk on Kamchatka. 

Ulmus campestrisy L. (common elm-tree). Britain, 57® ; 
Norway (cultivated), 63® 26' ; Russia; Ilmen Lake, south 
of Moscow, Riazan, south of Kazan and Ufa to the Ural 
Mountains. 

J'ilia europcea^ L. (including pandfoliay grandtfolia^ and 
intermedia) (lime-tree). Britain, 57® {pann/olia ) ; Norway 
(w'ild),62-’9, (cultivated) 67“ 56' ; St. Petersburg, Kargopol, 
Ust Siissolsk, about 62° ; Solikamsk, Ural Mountains, 
about 58® 50' ; Verkhoturgi. 

Vitis vinifera, L. (common grape). Bretagne, 47® 30' ; 
Lidge, so® 45'; Thuringia to Silesia, 51® 55'; South 
Galicia, South Russia, between about 48® and 49® ; Astra- 
kan, Bokhara in Turkestan, 40' (here the vine is cultivated 
in the open fields-) ; Khiva, 42® ; China, 40® ; California. 
This plant cannot stand the extreme continental climate 
on account of the frost in winter, but wants a very warm 
or a very long summer (as in California), therefore it 
cannot be cultivated generally in Britain. California is 
warmer in summer than some latitudes in Europe. 

Tnticum vuigarc^ \M11., var. (cstivum (summer wheat), 
Britain ; Norway, in the fields, 64^ 40', in gardens, 69“ 28' ; 
Finland, 65‘»;'^ Dwina River, 63 ; Yakutsk, western 
shores of North America, 55“ ; Fort Li.ird, 60’ 5' (North- 
West Territory of Canada) ; ^ Peace River, 56" 6' ; On- 
tario, East Canada. 

Ilordcum vulgarc^ L. (including he xa stick urn) (barley), 
Faroe Isles, 62“ 15' (grain seldom ripens) ; Norway, 70“ ; 
western shores of the White Sea, 67® ; Ob River, 61“ ; 
Yakutsk, 62" ; Udskoi (^strog, near the Okotsk Sea, 
54 30' ; Kamchatka (inland), 53“ to 54" ; North-West 
American shore, south of Sitka, 57®; Fort Norman, 
Mackenzie River, 65® east of Winnipeg, 50®; St. 
Lawrence Bay, 50 . 

A vena sa/irur, L. (oat). Scotland ; Norway, 69® 28' ; 
Finland, 69® ; Asia, the same latitude as Hordeum vuB 
gafr \ Yenisei, 61®; Yakutsk, Kamchatka (inland); 
North America, the same latitude as Hordeum vuigare. 

Sec (lie cerealc^ L. (common rye). Britain ; Norway, 
69" 30' ; Finland, 67° ; Mesen River, 65® 45' ; Petchora 
region, 65® 45'; Ural Mountains, 57"; Ob River, 60*; 
Yenisei, 59® 30' ; Yakutsk, Kamchatka (inland) ; North 
America, a little south of the latitude of the barley, eastern 
shores, 50®. 

Solanum tuberosum^ L. (potato). Britain ; N orw’ay , 71*7'; 
Russia, Pinega River, 65® ; Turukansk, 65“ ; Yakutsk, 
shores of the Okotsk Sea, Kamchatka, Kadjah Island, 

• MiddendoifT, p. 573. 

® GriMibach, “ Pie Vegetation der Erde,** vol. i. p. 407. 

9 Middendorff. p. 709. 

4 Richardson, *^S^rching Expedition through Rupert*ft Land,” vol. U. 
9r67. Fort Liard has an altitude between 400 and 500 feet above tea* 
vel. s Richardson, p. 969. 
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Sitka Island ; Mackenzie River, 65^ ; Canada ; Labrador, 
58® 45' ; ^ Greenland. 

Zea mays^ L. (Indian com). This plant requires also 
a very warm summer to ripen its seeds. In England it 
can only be cultivated as a green vegetable ; on the 
western shores of Europe we can say that the cultivation 
is only profitable to the 46th degree N. lat, and in the 
valley of the Rhine it reaches to 49*. In North Germany 
the grain usually does not ripen. In North America, 
however, it is cultivated in certain regions with profitable 
returns up to 51® N. lat.* The period of vegetation varies 
there between seven and three months. To cultivate the 
varieties of such a short period in Europe is tried, but 
without result ; they were transformed after a .few gene- 
rations into the common corn. 

Thus we see that, of the plants just named, the larch, 
the pine, the birch, and the aspen grow in Siberia, with its 
excessive continental climate, farthest to the north ; yet 
many of the cultivated plants mentioned above, and 
almost all those of the temperate zone, are either culti- 
vated or grow wild in the sea climate of Norway, to very 
high latitudes. 

On the north-western shores of America the pine at- 
tains a considerable size (island of Sitka), in a climate 
with continual rain, but partly the same size is observed 
on the Rocky Mountains (eastern slope), where the climate 
is wholly changed. 

In British Columbia the climate is continental, very 
cold in winter ; yet the same gigantic trees as on the 
coast are to be found here ; precipitation takes place in 
spring, but the amount is very great. 

In California, with its largest coniferous trees of the world 
{Wellingtonia pgantC(i)^ rain falls chicflv in winter (No- 
vember to April). The enormous differences of coast and 
inland climates of California arc not apparently known. 

In the southern parts of the Amur region in Asia there 
is in summer a luxuriant vegetation ; the annual precipi- 
tation amounts to 27*56 inches (about the same amount 
as in Germany), the plants much resembling those of 
Central Europe,^ and this notwithstanding a winter tem- 
perature much lower than observed in the most northern 
parts of Lapland ; but the summer here is much warmer 
than in Europe under the same latitude, and precipii.uion 
occurs only tn summer. I 

In the interior of Siberia the vegetation consists chiefly | 
of coniferous trees ; thus the luxurious growth in the re- , 
gion just named must be caused by the influence of the ■ 
sea climate, as Middendorlf suggests/ though there is a 1 
mountain chain on the cast coast. The extensive forests , 
of Russia and .Siberia prove that an extreme continental j 
climate is resisted by some coniferous and other trees, ; 
but it is evident that in general a sea climate with mild | 
winters, and thus a long period of vegetation, suits them j 
best. 

As we have seen, the northern limit of the cultivation 
of com reaches on the continent a much higher latitude 
than on the shores. Gn the north-west coast of North 
America the island of Sitka (57'’ N. lat.) and Kadjak 
are on the extreme limit. On the Fiiroc Isles, barley 
(this can only be the coarse variety) is cultivated, but the 
grain ver)* seldom ripens ;» the cause is absence of sunlight 
on account of the continual cloudy sky, storms and pre- 
cipitation, causing low temperature in summer (mean 
temperature at Thorshaven, luly, 49 *8), for com wants a 
sunny climate, and to be under the direct influence of the 
sun’s rays. This explains why it can be cultivated within 
the Polar Circle (Norway), where the sun in the summer 
season remains constantly above the horizon. 

In North America, on the shores of Hudson’s Hay, the 
tree limit goes down to 59®, the com limit to (Ontario). 

• Fetennann, Gtojgr. Mittheiiungen, 1859, p. 134. 

^ RjehutUon^vor ii. p. 367. 

1 KittUti, ** Vierundmransij; Vegetationsantichten von KQi»tenUndern und 
Ineln det Stillen Oceaxw/’ p. 53. 4 Middendorff, p. 763. 

^ Mardns, Snr la V^dution de I’Archipel dca Fdrod." 


On the shores of the Okotsk Sea com cannot be culti- 
vated at all, even on the south coast, under 50* N. lat. In 
Greenland the culture of com is also impossible. The 
causes are the same as said above : the sea winds, wet 
climate, and fog in summer— thus want of sunlight 

Of all the cultivated vegetables, Raphtinus sativus^ L., 
ct var. (radish), Briissica rapa^ L., et var. (turnip), and 
Brassica NapuSy L., et var. (rape), grow as far north as 
there are settlements — in Norway beyond 70" N. lat. ; in 
Siberia to the I’olar Circle ; on the north-west coast of 
America to 64" 45' (Nulaio), and Redoutc St Michael, 
^3* 30* riic interior to 67“ (Fort (lood Hope).* In 
Greenland rapes, turnips, cabbage, and salad are culti- 
vated under 70^ N. lat. (Island Disko). 

The potato follows the above-named plants in their 
distribution to the north, and belongs also to the sea 
climate ; at its northern limit in Siberia, however, as well 
as in North .\mcrica, it is the size of a walnut.* In 
Greenland only the most careful treatment can produce 
eatable ones. The plant never blossoms here.*'* 

When comparing the vegetation of the extreme con- 
tinental climate with that of the extreme sea climate on 
I the globe, the continental has the advantage ; the South 
Shetland Isles, in 60 -63 at the most 

southern limit of phancn>gamoiis plants (only a grass, 
.4 //V/ Fovst., is found ht'rc), and on Cockburn 
Island (tu" S. lat.) the last trace of vegetation is found 
(crypu>gamous plants). At this latitude north there is in 
Siberia a forest of very high coniferous trees. In the 
Antarctic regions there arc several causes why vegetation 
ceases at such a low latitude, but these arc all conse- 
quences of the chief cause, viz. the fact that the whole 
southern hemisphere, with the exception of relatively small 
spaces, is covered with water ; severe storms’* combined 
with a very low summer temperature banish all vege- 
tation. 

The extreme continental climate has also its disadvan- 
tages, hut chiefly with relation to the cultivatitin of corn. 
In the first place corn is very often destroyed by night 
frosts ; they make the harvest uncertain. 

'i'he constantly frozen ground is the chief cause why 
corn cannot he cultivated in .Siberia beyond 62'' (Yakutsk). 
The temperature of the soil in which the roots vegetate 
varies between 36' and 41 '. 'I'lius mUwiihslanding the 
mean temperature of Jimc at N'akutsk being 57' and that 
of July 62 V’ the vegetation is relatively slow, though its 
period is the same as observed in Central Europe (ten to 
twelve weeks)." Tlic same period is observed in North 
America, at 63'’ (Fort Simpson), of the barley (wheat 
does not come to maturity here). But harvests of thirty 
to forty times the amount of what was sown alternate 
in this climate with years of no harvest at all.’* It is 
known that the native plants withstand the lowest tempe- 
ratures of the Siberian winter. 

Returning to Europe, wc have seen that even the 
climate of the northern parts of the British Isles is not 
suited for many vegetables and other cultivated plants. 
It is Germany which has a climate where we can find 
! almost all the plants of the temperate zone and those 
commonly cultivated ; we sec the vine in this country 
ascend farthest to the north, while corn and all vegetables 
ripjen their seeds perfectly. It is clear that the climate is 
best suited for the vegetation of this latitude. 

Now if we compare the mean temperature of^July in 
Germany with the mean for the latitude (for 50“ N. lat, 
62') calculated by Dove, we find that even in this country 

* RichardKon, vol. i. p. 214. ■ Middendorff, p. 700. 

5 Von Ktzel, "CirOnland geographisch und <»iati)»ti!icii liesthrieben, p. via 

(Stuttgart, i860). , t- 1 • «. 

4 Lowest reading of the liarometer by the United States Kxplonng Exp^ 
ditlon under Wilkes in lat. 65* 15', 27*50 (see “ Narrative of the Expedtuon, 
vol. ii. p. s<8i (London, 1853). , , ^ t 

^ In lat. 64* s' mean temperature of January 1843, 31 ; tn m-oO In 
Fchimry, 31* (see Rosh, “Voyage in the .Southern and Antarctic Ragtona,'* 
vol. ii. pp. ^52, 360. „ , V 

6 Middendorff, p. 772. ^ /A p. 7*8. ® Ih. p. 780. ’ 
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the summer temperature in general is only a few degrees 
above the calculated; Germany is crossed in July bythc 
isotherm of 68®, and Britain by that of 59® ; but the dmcr- 
ence in vegetation is not caused by a difference in mean 
temperature of 9®, but by the difference in the amount of 
sunshine, . j v 

Thus we come to the conclusion that a mixed climate, 
with relatively mild winters (the anomaly of temperature 
for January is for Germany about 19" on the 50th parallel 
of latitude) and warm sunny summers, is the best 
suited for the vegetation of the temperate zone. 

Flushing M. Bergsman 


NOTES 

The International Congress of Hygiene will sit at the Hague 
from to-day till the zyih inst. Papers will be read by 
Messrs. Pasteur of Paris, Finkelberg of Bonn, Sle])hcn Smilh of 
New York, Marcy of Paris, W. H. Corfield of London, Kmile 
Tielat of Paris, J. Croctj of Ilnisscls, and A. Corradi of Pavia. 

The International Medical Congress at Copenhagen has l)cen 
a great success. The next meeting will be held at Washington 
in September 18S7. fin fiehalf of the Collective Investigation 
Committee of the liritish Medical Asstjciation, Sir William Gull 
delivered an interesting lecture on the International Collective 
Investigation of Disease. A resolution for the establishment of 
a Permanent International Committee for the Collective Inves- 
tigation of Disease was received with acclamation. 

In an interesting descriptive article in the Times ol yesterd.ay 
on the Health Kxhibilion Biologic.al Laborat<»ry, the writer 
makes some forcible remarks on tlic position of research in this 
country. “Just ns the advantages of such an institution as the 
projected Marine Biological Laboratory were illustrated aiul 
brought home to the niin«l by the International Fisheries ICx- 
hibition of 1883, so tlic juescnl Health Kxhihition shoulil, as 
one outcome of its usefulness, lead to the fouiulalion of some 
such institution for the extended and systematic study of the 
minute organisms which there is reason to hclievo are the 
causes of many forms of disease in plants, in animals, aiul in 
man. In Gcrm.any the Stale, recognising the v.alue of the 
labours of Dr. Koch, contributes, thougli iu»t very largely, to 
the prosecution of researches which give i)ronusc of invaluable 
results to all mankind. France, too, has acknowledged the 
practical characler of tlie benefits which liave in some mc.asure 
already resulted from the experiments of M. Pasteur. In 
this country, where the Slate endowment of research is 
harrlly admitted in principle, aiul wliere we have, perhaps too 
long, been content to leave all scientific research which w.as not 
directly remunerative to be pursued, with few attempts at or- 
ganisation, by the few {triv.'ile individuals who, having the 
means, care to devote time and money to such objects, students 
of biological science are wondering whether the Royal College 
of Surgeons will apply some portion of the splendid be<|uest of 
Sir Erasmus Wilson to the pur])Oacs of research in this compara- 
tively little-known but interesting field of inquiry. Without 
entering upon debatable ground, it may tie said that in the small ^ 
model lalxiratory for biological research, fitted up under the 
direction and now under the ch.arge of Mr. Watson Cheyne at I 
the Health Exhibition^ the public may see and learn enough to 
convince the most sceptical of the vital importance of the know- 
ledge which it is the purjiose of such observations anvl experi- 
ments as are there exemplified to obtain." 

Prof. G. F. Armstrong, of the Yorkshire College, Leeds, and 
formerly of Montreal University, writes to the Tim/v of Monday 
last, drawing attention to the lilieral provision made for technical 
education in America. The Americans, he maintains, are a 
feneration ahead of us in this respect. At the same time he 


draws attention to the danger of neglecting the pr elimina ry 
general culture which is absolutely necessary as a sonnd founda. 
tion for any special training. 

It is worthy of note that the Roman Catholic Church of St. 
John, built by the Marquis of Bute, at Old Cumnock, Ayrshire, 
has recently been fitted throughout with the electric light under 
the personal superintendence of Mr. William Massey, of Twy- 
ford. There are in all about seventy glow lamps of twenty 
candles each, and the effect is very perfect, the architectural 
features of the building having been carefully studied and the 
lamps arranged with due regard to the religious character of the 
place. The necessary current is supplied by means of a dynamo 
and steam-engine placed in a smidl house hidden among the 
trees of tlie churchyard, where it is also intended to generate 
electricity for working the organ bellows. 

The inauguration of the Jouffroy statue at Besan9on took 
j place on Aug. 17. According to the French notion the Marquis 
j de Jouffroy is believed to have been the real inventor of steam 
navigatir>n, and the jireciirsor of Fulton. M. de Lesseps was 
present at tlic ceremony. 

The effect of chcaj) interior telegraphy has been felt most 
haj>pily in France, where the number of telegrams has multiplied 
in the most extraordinary manner. Last year there were 58 
telegrams for each 100 inhabitants. 

A FreN'cii surveying vessel, the Ifcnri Rivilre^ so called after 
the great explorer who lost his life in 1‘onquin, is to be sent to 
the higher waters of the Songkoi or Red River, not only to keep 
order among the pirates there, but also to survey the districts 
adjoining, and correct the inexactness of existing maps of the 
course of the river. As the ancient Khmer kingdom, Cambodia, 
has now been practically annexed to France, we may soon expect 
that the centre and eastern coast of the Indo-Chinese peninsula 
will Ih! as well known to us as British India now is, for the 
French spare no money or pains to study their colonial posses- 
sions tlumiughly. 

At the hist meeting of the Paris Academy of Sciences, M. F. A. 
Ford described some peevdiar luminous plicnomcna frequently 
observetl by him and others during the spring and summer of 
this year at Morges on the Lake of Geneva, and especially on 
the Alps. When tlie sun was half veiled in while vapours, the 
clouds at Morges presented a reddish appearance at a distance 
of 20 ’ or 2$'’ from the solar disk. But the light effects were far 
mure vivid when seen in the pure atmosphere of the Alpine 
regions ; and in clear weather, that is to say, almost every day 
during the last fortnight, they were distinctly observed in the 
upland valley of Saas-Fw, Canton of Valais. I'he sun ap- 
peared as if encircled by a silvery white halo, verj^ bright and 
lustrous, somewhat similar in appearance to the weird glow 
noted in the first phase of the crepuscular displays so frequently 
observed during hist winter, 'I'hhs halo, whose radius may per- 
haps have measured some 12", w.is itself surrounded by a broad, 
reddish c<irona with b.idly defined limits, whose orange or violet 
tints blended on the inner side with the silver halo, and out- 
wardly with the azure sky. In breadth this corona was aboat 
equal to the radius of the halo. For a considerable distance 
from the sun the sky beyond these effects was of a deeper blue 
than usual, as was evident especially in the evening, when the 
setting sun disappearing behind the snon7 Alpine crests seemed 
to impart to the western regions the shifting hues of a stormy 
sky. One might fancy the sun risited by a great dust-cloud, 
but for the fact that, lieyond these displays of colour, it vras as 
luminous as ever, the firmament itself as serene, with deep azure 
tints, the transparency of which nothing seemed to impair. The 
phenomenon attained its greatest intensity on July 23, a lovely 
midsummer day, when it was also observed at Sand-Alp in the 
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Canton of Glaris, at Kandersteg in the Canton of Berne» and at 
Charmey in the lower Valais. On the same day M. Auguste 
Arcimis noted crepuscular glows at Madrid analogous to those 
of last winter. He remarked in |)articular a bright corona | 
around the sun, of a silvery white and with a diameter of about 
48*. On the Alps the display remained more or less visible 
every day ; but since his return to the plains on August 8, M. 
Ford lost all trace-^ of it. He wa-^ assured by several observers 
that the phenomenon had been constantly noticed in Valais 
during the spring and summer of the present year. M. Forel 
asks whether it is to be regarded as a sequel to the surprising 
series of optical effects successively observed in the various re* 
gions of the glol>c since the tremendous eruption of Krakatoa 
on August 27, 1S83, effects which in Europe reached their cul- 
minating point in the crepuscular glows and auroral displays of 
last November, December, and Januai-y. In connection with 
the same subject M. Jamin remarked that similar phenomena 
have been observed at Paris and in various parts of France 
during the exceptional heats of the last few weeks. 

Lieutenant Greely has published hirther details respecting 
his three years’ residence in the Arctic regions. He snys the 
extremes of temperature at the camp on Discovery Hay, which 
they had named Fort Conger, was from 52** above freezing“p<iim t . , 
66® below. In Fehniary 1883 mercury wn^ frozen into a | 

solid mass, and continued in that state for fifteen days. 'Phe 
ordinary outdoor clothing of hea\y flannels was found to be cpiite 
sufficient even on the coldest days. The extreme lange i»f the 
bammeter was from 29 in. to 31 in. 'Phe electrometer registered 
nothing. The aurora was noiseless, which is contrary to Sir 
George Nares’s experience in 1876, hut it was suflici»*titly bright 
to cast a shadow. 'Phe tide at their most northern settlement 
flowed from the north ; that at Cape .Sabine came from the stmth. 
The northern tide was two degrees warmer than that from the 
south. In Lady Franklin Bay it rose eight feel, and the Cape 
Sabine tide twelve feet. Surf was seen twice. 'Phe temperature 
of the water at the earlier cainj) averaged three <!egrees below 
freezing-point. During two years only two small sea fish were 
caught ; but in Lake Alcxamler fine salni<»n were taken. 
Between Capes Bryant and Britannia Lieut. P(>ckw<KMl found 
no bottom with a line of 155 fathoms. .At the furthest jjoint 
north which Lieut. Lockwood reached there was no I’olar cur- 
rent, nor did he discover any open sea. 'Phe only sea animals 
met with were the walrus and diflercnl species of seal. 'Phe 
vegetation was similar to that seen all over the extreme north. 
At Lady Franklin Bay the cleflection of the magnetic needle 
w’as 104 west. The coast <T (ireenland trended in a north- 
easterly direction as far as it could be traced. Lieut, (ireely 
thinks the Pole will never be reached, unless every condition 
which has hitherto been unfavourable shouM be simultaneously 
favourable. The only route at all likely to prove suc- 
cessful is, he thinks, by Franz Josef Land. The Polar pack 
generally, which was reported by Dr. Pavy and Lieut. Lock- 
wood to have been seen by them, almost certainly, Grcely 
considers, proves the existence of an open Polar sea. No 
hardship was experienced by the explorers while they remained 
at Fort Conger ; and if their physical condition ha<l not de- 
generated the survivors believe they could have remained there 
ten years. 

Under the title of “ Bosquejos Ethnologicos,” S. Carlos von 
Koseriu has just published in collective form a series of papers 
contributed by him during the last three years to the Gauta de 
PorU Alegn on anthropological subjects in the province of Rio 
Grande do Sul and other parts of Brazil. A chief object of 
these papers is to place on permanent record the general conclu- 
sions based on a comparative study of the extensive ethnological 
collection to the formation of which the writer had devoted 
fifteen years’ patient labour, but which was unfortunately com* 


pleiely destroyed in the disastrous fire at the Brazilian German 
Exhibition of Porto Alegre last year. The collectum comprised 
over 2000 objects of all sons, but chiefly rude and polished stone 
implements brought together from ^mious parts of Kio Gmndc, 
and genenilly corresponding to thoNO of the stone epochs in 
Euro|)e. But those of a strictly Palteoliihic type appear to be 
very rare, and as they occur promiscuously with Neolithic objects, 
the author infers that it is impossible to determine a PalmoHthic 
antecedent to a Neolithic age in Brazil. \ few rudely wrought 
diorite or nephrite wea]>ons occur, as well as some i]uartz arrow- 
heads fashioned with great l.ihour. But the great majority of the 
arms and utensils arc of more or less polishc<l diorite. Many 
were found associatctl with the remains of the Mogaiherium, of 
the Khinoifros tichorrhinu^^ aiul the eavc bear, thus confirming 
the conclusions alreatly iletluced from the tliscovery of the fo.ssil 
man of Lagoa Santa in Minas (leraes, and arguing as g\‘cat nn 
.antiquity for the hom^f AmericattHs as for the River Drift men of 
the Old World. \\ the same time the writer consiilers that 
the earliest inhabitants of South Br.izil were <piitc distinct from, 
an<l of a much lower type than, the C'harruns and other tribes in 
possession of that region during the historic perioil, 'I'his con- 
clu.si(»n is l>ased especially on the evidence aflordod by the 
skelett>n recently fouml in a shclLmound on the banks of a fresh- 
w.ater lagoon ne.ar Cidreira, within ihi ee miles of the present coast 
'if Rio (iramle. During its removal to Porto Alegre, this skele- 
ton, which must have been many thousand years old, got broken, 
hut the skull has been carefully restored by Theodore Bisch*)!!, 
.and jircsents the same remarknl>le cliaracterisiics as two others of 
uncertain origin preserved in the National Museum of Porto 
.Megre. It is even of a more deciiledly bestial type, with 
excessive prognathism of the upper jaw, extremely long and high 
cranium (hyj)sislcnocej>haly), depressed brow, prominoni super- 
ciliary arches, imparling all<»getber a most ferocious expression 
to this specimen, which from the worn state of the teeth seems 
to have belonged to a very old man. Alit»gelh<‘r the ('iilreira 
skull completely eonfinns the vii’ws of Laeerda regarding the 
prehist<»ric race associate*! with Ihe shell-moiu»ds t»f South Brazil, 
a race which appears to l)e at present l)est represented, at least in 
some of its salient features, ))y the fjerce Botocudos of the 
Aimores Mountains further math. It seems to have. come 
originally fiom those highlands, and llu* autl or thinks it probable 
that the men of the Santa ( albarina ami Kio (irandc refuse- 
hea])s all behmged to the same aborigiu.al st*»ck, 

'I’ltE gbaciers rjf the province of 'lerck, in the Caucasus, arc 
the subject of a vivhl descri]>tion by M. Dinnik, in the last 
number i>( the AfiNioirs of llie Caucasian Oeograpliical Society 
(vol. xiii.) With the exccjition of the Adyl glacier, nil those 
visited by M. Dinnik have been rapidly decreasing during this 
century. The great glacier of liizinghi, one of the largest in 
the Caucasus (it is nine miles Jong, and one mile wide about 
the middle), has two great terminal moraines, one mile behiw its 
present en*I, and several lateral moraines, some 500 y.ards dis- 
tant from its present borders, some which still conceal masses 
of ice under the l>oul(lers and mud. On its western border 
an old moraine rises at least 200 feet above its surface. The 
same is true with regard to the great Azaou glacier of the 
Elbrus. Even the inhabitants have witnessed the retreat of 
glaciers, and they remember the time when the Bizinghi and 
Mijirgbi glaciers, now one mile dUtant from one another, were 
connected together at their ends. Besides these relatively recent 
moraines, there are around the glaciers several others the boulders 
of which are much more worn out and more rounded, which 
testify to a former still greater extension of glaciers. As to the 
Adyl glacier, it was also decreasing when a formidable mast of 
mountain above it fell into the valley some eighteen years ago. 
It was broken to pieces, and its debris thickly covered the 
glacier for some five miles. The debris, which have still set 
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many places a thickness of several yards, have protected the ice 
from melting, and have made it advance down the valley. 

The last number of the Memoirs of the Caucasian Geographi- 
cal Society (vol. xiii. part I) contains a series of very interesting 
papers. M. Dinnik contributes three papers, in which he de- 
scribes his wanderings through “the mountains and gorges” of 
the provinces of Terek and Kuban in Ossetia and about the 
sources of the Rion. The author devoted his attention especially 
to the glaciers of the tracts he visited, but his descriptions give 
a veiy striking picture of the general characters of the region, of 
its flora, and especially of its fauna. His remarks on this last 
will be most welcome to the zoologist and geographer. M. 
Weidenbaum gives an historical sketch of the different ascents 
of Ararat, and of the scientific conquest of its summit, so boldly 
denied each time by the Armenians, who do not admit that 
human feet may step on the virgin snow of the holy summit. 
The ascents of 'J'oumefor, Parrot, Abich, Khodzko, Messrs. 
Freshfleld and Tucker, and Hryce are described by the author*. 
M. Lessar contributes a j>aper on his journeys to South Turco- 
mania, Merv, Chardjui, and Khiva (already known from what 
has appeared in the St. Petersburg Izvestia), M. Kossikov gives 
a narrative of his journeys to the Upper Daghestan and Chech- 
nia, and describes also two villages, Konhidatl and Enheli, situ- 
ated in the gorge of the Andian Koyson, the inhabitants of which 
are engaged in salt-mining. Two lithographs give an excellent 
idea of this crow’s nest in the mountains, the flat-roofed houses 
of which are built upon one another, offering at the same time 
a means of defence and an economy of the poorly-allotted space 
on the sloi>cs of stony crags. 

In a former paper to the Russian (Chemical Society, Prof, 
Mendel^eff had arrived at the conclusion that the dilata- 
tion of liquids can l»c expressed by the formula V = j— 

where k is a module which varies for difiercnt liquids, and 
increases with their volatility. The researches of M. Van 
dcr Vaals, combined with the above, have enabled Messrs. 
I'horpe and Riicker, in the Aj)!*!! number of the Journal 
of the London Chemical Society, to establish the remarkable 
relation between the absolute lemjicrature of boiling reckoned 
from the absolute zcrt> (-273'"), the volume measured at a 
temperature /, and a constant ff, which seems to be near to 1 ’995 
or 2. Now, in a communication to the Russian Chemical 
Society (vol. xvi. fasc. 5), Prof. Mcndcleefl* shows that, if the 
dilatation of gases and that of liquids be expressed by the 
formulce — 

Fr * I + a/ and 1 / = — ? — , 

1 - kt 

which would give 2/, - - - i, and the constant a Ik: taken 
equal to 2, we receive — 

i - 2/, + 273, 

where k and /, are determining one another. This deduction is 
confirmed, in fact, by direct measurements. The further pro- 
gress in the mechanics of liquids, he s.iys, must be expected from 
new experimental and theoretical researches into the compressi- 
bility of liquids at different temperntures and into its relations to 
the modulus of dilatation ; the fundamental equation of liquids 
must express the relations between their volume, temperature, 
and pressure, as is the case for gases. As to a complete con- 
ception of the ideal state of boilies, it must contain also the 
relations to their molecular weight and composition. 

The ** Handbook of the St. Nicholas Agassiz Association,” 
issued by the President, Mr. Haslan H. Ballard of Lenox, Mass., 
is a little work of great interest, and should also be of much 
utility to those who desire to train up the young with a love for 


Nature, and a desire to study her products and ways. The Asso- 
ciation had a very modest beginning. Mr. Ballard was teaching 
in a school in Lenox, and in 1875 got his pupils to band together 
for the observation and study of natural objects. ** It was the 
outgrowth of a life-long love for Nature, and a belief that educa- 
tion is incomplete unless it include some practical knowledge of 
the common objects that surround us.” The idea was actually 
derived from a similar association in Switzerland, took root ‘and 
flourished in Lenox, and after a few years the President thought 
that it might be extended to other places. The assistance of the 
editors of the well-known St, Nicholas magazine for the young 
was then invoked, and in 1880 a general invitation to others to 
join in the work appeared in that periodical. Tlie response was 
very gratifying. Classes have been formed in various towns under 
the direction of the central organisation, and now 650 local 
scientifle societies are at work with over 7000 students. Nor is it 
confined to the youth of both sexes, although originally intended 
for them, for the parents in many instances join, and there are 
some “chapters,” or classes, wholly composed of adults. Still 
the work is principally among the young, and Mr. Ballard notes 
that the Association has found a wide field of usefulness in con- 
nection with jjublic and private schools. Many teachers, he 
says, who have not been able to find a place for natural science 
in the ordinary school curriculum, and who have yet felt that 
their pupils should not grow up strangers to the flowers, trees, 
birds, and butterflies, have been glad to devote an hour once a 
fortnight to the guidance of a meeting devoted to these studies. 
The “ Handbook,” after describing somewhat enlhusiosticidly 
and picturesquely the advantages of the Association, proceeds to 
give directions as to the formation and conduct of a class. Then 
follow chapters on the plan of work, how to make a cabinet, to 
collect specimens, what to do in winter and in the city, and so 
on— in fact, directions for the young student in every department 
of natural history to which he could turn his attention. A list 
of books recommended and of the various branches of the Asso- 
ciation conclude the little lKK)k. Almost every State in the Union 
is represented among the branches, some of them very numer- 
ously, while foreign countries are represented by Canada, Chili, 
England, and Scotland. On the whole Mr. Ballard has a very 
gratifying storj' to tell of successful and voluntary effort, and we 
have no doubt that his little book will lead to a large increase in 
the Agassiz or similar associations by showing how easy it is to 
organise and work a “ ch.apter, ” and the benefit derived from 
study carried on in this way. 

In the Report of the Bureau of Education of the United 
States for 1881 (see Nature, vol. xxix. p. 506) the increase of 
a class of illiterate population recorded in the census of 1880 
was touched upon. A Circular recently issued by the Bureau 
goes more thoroughly into the subject, and carefully compares 
the numl)crs of all the different classes of the population which 
came under this head at the last census with those of the census 
of 1S70. It is satisfactory to find, from the safe ground of such 
statistics, that the late alarmist assertions of the terrible growth of 
an uneducated proportion of population is true only of five States 
out of forty-seven, viz. Maine, New Hampshire, California, 
Montana, and Nevada. In other Slates, and on the whole, the 
ratios of ignorance to eilucation were diminished, even in the 
So*ithern States, where so large a proportion of the inhabitants 
have a tendency to “helpless over-production.” Nevertheless, 
it is true that the absolute number of illiterates has increased, 
in spite of philantliropic as well as Government efforts, by over 
half a million in these States, and not among the cedoured 
population only. There were 46,000 more in the Pacific States; 
and thirteen white children out of a hundred throughout the 
whole States “escaped the combined influences of church, day 
school, Sunday school, and family teaching.” The objection 
raised iB|England to the franchise being given to an uneducated 
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dTO is ui^ed most strongly in an appendix to this Circular, as 
being far more dangerous in the United States, where custom 
exerts no check. Since the danger is equal to the whole Union, 
while the burden of meeting it falls so heavily on certain States, 
it is again strongly urged that a part of the expense should be 
met by national taxation. 

The writer of the second Circular of Information published 
this year by the United States bureau of Education trusts that 
the Shorthand Society of London will throw light u|>on the 
history of their art, as the material is quite inaccessible to the 
American student. Yet his industrious researches there enable 
him, after speaking of the shorthand invented by Cicero’s frccd- 
man, and of its revival by Dr. 'fimothe bright in (^>ueen 
Elizabeth’s time, to append the names and dates of more than 
400 authors of English systems ; a catalogue, 100 pages long, of 
writers and their works on the subject, and 112 alphabets of 
various dates, from 1602 to 1882. He is able also to (|uote 
thirteen monthly publications in the United States and Canada 
on this subject. It is to be hoped that, in this art as in nature, 
the result will he the survival of the fittest (Mr. J. I*itman*.s 
system already counts its 810th thousand of coj)ies issued), and 
one is inclined to wonder whether some full and skilful .system 
of denoting sounds might not be worked out, which would 
render unnecessary the more partial w^orking of phonetic 
spelling. 

Thk culture of the tea-tree in Transcaucasia, which has l>een 
recently advocated l>y Dr. WoeikofT, has alrea<ly been success- 
fully carried out on a sm.-ill scale for several years— as we learn 
from a recent communication of M. Zeidlitz to a Russian new's- 
paper. It w'as an Englishman, Mr. Marr, who has inhahiietl 
Transcaucasia since 1822, who brought to a flourishing .state 
the Crown garden at Ozurghety, and embellished it with a 
number of lemon, orange, and tea trees, these last numbering 
more than two hundred. After the Crimean war only twenty- 
five tea-trees were growing in this garden, and according to 
Mr. Marr’s advice they were transplanted to a private estate at 
Gora, close to Tchakhataour. Since the estate has changed its 
proprietor, only two tea- trees have remained, but still they con- 
tinue every year to flower and to give fruit, and M. Zeidlitz is 
sure that if the culture be seriously tried it might he successful 
in the valleys of the Koura and Rion. 

The additions to the Zoological Society’s Gardens during the 
past week include a Ring-tailed Coati [XasttJ rufa i ) from 
South America, presented by Miss K. M. bat lam ; two I’ala- 
gonian Cavies {Dolichotis patcuhouica) from Talagonia, a Hairy- 
rumped Agouti i^Dasyprocta prytnnolopha) from (iuiana, a Ring- 
tailed Coati {Xasua rufa) from South America, two Rufous 
Tinamous {Hhynchotus fu/escetts) from brazil, two 'l uberculatcd 
{Iguana iubercuiata) from the West Indies, two Huanacos 
{Lama huanaros 6 9 ) from Bolivia, presented by Mr. Frank 
Parish, C.M.Z.S. ; a Gray Parrot (Pstifacus erithacus) from West 
Africa, presented by Mr. E. T. Holloway ; a Vulpine Phalanger 
{Phalangisia vulpina) from Australia, presented by Mr. II. 
Livermore ; two Smooth Snakes ( Corontlla Itsvis)^ European, 
presented by Mr. W. 1 1 , b. Pain ; a Two-streaked Python 
(Python bivUtatus)^ a Reticulated Python (Python rgticulafa)^ a 
Two-banded Monitor (Varanus salvator), a Fringed Tree Gecko 
(PiychotooH homatocephala), a Javan Porcupine {Hysttix javanka) 
from Java, presented by Dr, F. H. Bauer, C.M.Z.S. ; two 
Mountain Ka-Kas notabili') from New Zealand, a Three- 

coloured Lory (Lorius tricolor) from New Guinea, a Severe 
Macaw (Ara sntcra) from Brazil, deposited ; ten Common 
Chameleons (Ckamtleon vulgaris) from North Africa, two 
Brazilian Cariamas (Cariama cristata) from Brazil, purchased ; 
a Somali Wild Ass (E^uus sowalicus i ) from Somali Land, 
received in exchange. 


ASTPONOM/CAL COLUMN 

Schmidt’s Variable-Star in Virgo.— Prof, Schjellerup, 
writing from the Observatory, Copenhagen, on August 9, thus 
expresses himself with reference to a note which ap})eared in 
this column on his identification of the above object ; — On the 
article that R to be found in Nature, luly 31 lost, about this 
star, allow me to make some essential remarks. The author 
entirely misconceive.s the sense of my note in Sufi. It does not 
at all concern No. 19 Ptol,, but only sets out that l^ande 25086 
takes that place where must have been the star which Sfifi saw ; 
and 1 may ycl maintain the correctness of the note, 1 only ask 
the author to Kx)k at Bremicker's map, Honi Xlll. ; he will 
find there tluat l.alaude 25086 has just equal distances fnmi Spica 
and from h Virgiuis (Ptol. 17). and, is more, that this 

distance is nearly one and a half limes the distance Iwtween 
Spica and h Virginis, very conformaldy to Sufi’s remark in the 
text: * F.ntrc clle (19) et al-siiuak (a Virginis) vers Ic sud-est, 
il y a environ tine coudee ct demie, et entre clle et la 17* il y a la 
mcme distance. Avec al-simak et la 17*“ clle forme un triangle 
isoscele, cette cHtule etant an sommet.’ It is .also to be remarked 
that .Sufi has Iwforc ileclared the distance hetween No. 17 and Spica 
as ‘environ une coudee,' that i.s, nearly 2' 20'. What is here said 
about 19 (Sv'ifi) does not at all agree with the position of No. 19 
by Ptolemy, which is also pointed out by .Sflli himself ns follows : 
* l.a latitude tie cette eloile, indiquee dans le livre dc Ploltfmtk*, 
se trouve erronee, j)aree (jue, au ciel, clle se fait voir aulrcmcnl 
qu'elle ne tombe sur le globe.”' We are jijlad to print Vro(, 
Schjelleruj^'s explanation of the jnirpori of his note ; it is quite 
possible that others may have interpreted it as we did. 

Tiik Nkw CuMhT. — Several orbits for this cornel have been 
puldished in the Aitronomiuhe Xtichru hten^ fomuled for the 
most part upon tlie position obtained on the night of discovery, 
July 16, ,and on M. Trepied’s observations on July 23 and 29, 
where there appears to have been at first some doubt as to tlx! 
comparison-siar. d'hc middle observation is not well reprc,scnt< <1 
by .any of these ]>araboIie orbits, and Prof. Weiss conjectures lli;d 
there i.s consider.able elUplicity, at the same time remarking llial 
a certain general resemblance exists between the elcmem.s of the 
present comet and those of the lost short-period comet of Dc 
V’ico, observed in 1844, but not found since tliat year. In the 
uncertainly which seems to have allaclied t > the observations at 
Algiers, it would not lie safe to speak confidently as to the nntine 
of the orbit, though il may be deci«le«l in a very short time. 

Prof. 'I'acchini has kindly coiniminicated the following obser- 
vation made at the Obscivaloiy of the Collegio Romano 

Kuiiik M . r. KiKhi AHCciiHioii DceUiiation 

h. in. s. II. in. s. , 

August 9, at 8 31 56 ... 16 51 2014 -36 56 25*5 

'I he comet was very faint, and the observations, by Prof, 
Mil]o.scvich, aic a little unccri.ain. 

'Phe best p.arabola, .according to Prof. Weiss, has the following 
edements ; — 

Perihelion passage, August 17*5109 G.M.'l', 

Longitude of perihelion 301 57 ^4)1^ !,•« 

„ ascending node ... 357 45 S* [ 

Inclination 7 231) ^ 

logarithm of perihelion distance 0*147982 
Motion — direct. 

The most reliable elements of De Vico’s comet of 1844 are 
those given by Brunnow in the Ann Arb ^r Astronomical A’otices. 

Bkukskn’.s Comkt. — F rom a note of Prof. Krueger's in the 
Astronomische Na:hrichten^ il seems that Dr. Schulze has not 
licen able to undertake the calculation of the perturbations of 
this comet since its last appearance in 1879, and accordingly the 
rough ephemcris lately given in Natukk is transferred to that 
journal. 


THE FORESTS OF NORTHERN EUROPE 

A very recent report has appeared on this subject in the 
shape of a small Blue-Book which deals with the vanous 
aspects of the forestry question in certain of the more northerly 
States of Europe, such as Germany, Russia, Norway, Sweden, 
Coburg, and Gotha. The Report, which contains mattw of 
great interest in many ways, is the outcome of the proposals of 
Dr. Lyon, M.P., to rehabilitate the anc-ient forest system in 
Ireland ; and although the greater part of it deals with the 
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aduiinUtrative and commercial re!>u]ts» in themselvc« ot great 
value, manv facts are elucidated which bear u|X)n the natural 
history of Inc countries under discussion. The iJiichy of Gotha 
contains a forest area of 32,054 hectares, of which at least 94 
per cent, are massed together in the 1 ‘huringian Forest, whilst 
the remainder cover the height al)ovc the plains, at an elevation 
of alxiut 900 metres al»ove the sea. 7 ’he geological formation of 
these heights is fV»r the most part Lower New Red interspersed 
with thick veins of porphyry, wliilc that on which the plain 
forests are situated is limestone. At least 85 per cent, of the 
Gotha trees arc i)ine, the remainder consisting of larch, oak, 
maple, ash, birch, and elm. The Duchy of Coburg docs not 
possess half the forest area of Gotha, there V>eing only 15,718 
hectares altogether, of which 86 j)er cent, is j)ine. Considering 
the minuteness of information which is gathered tr>gether by 
most of the German Departmental iJureaus, it is surjirising how 
difficult it is to obtain statistical knowledge on the subject of 
forests, the reason l»eing that each State has its own Department 
of Afii^icuUure, quite irrusj»ectivc of the Imperial Administration. 
Prussia, however, seems to have been more awake than the 
others, to the desirability of atteni| 4 ing to cultivate other than 
indigenous trees in the king<Iom ; and in the IJudgct for 1880, 
no Jess than 50,000 marks (2500/.) was set aside for the purpose. 
'I'lic following list was nirule out of new trees, but as there h.as 
not l)cen any further mention of their intniduction in .subsc(|ucnt 
Keptnts, it is uncertain how far the jiroposal was really carried 
•out. The trees were as follows ; — 

Namk, Haiuiat 

7 V«//.r riiiitla North America, eastern portion. 

7'huja ,i>iffaHtea 
/uhlans nif*i’a 
Caryti a I ha 
C. a warn 
C, a^fuaticn 
C, tonimtom 
C. potuina 
Qnn'i us nthra 
J^opulus mouUiftra 

.lines Noiih America, western poi.ioii. 

J^mut pon ierosn 
Cupee.' sus Lawstminna 
Ju niperu r / ^irji>iuia na 
Acer Nci^nnth 
A, S'tn/tftnuus 
dasytorpum 
Jietuta lent a 

Abies Nordmanuiana Gaueasus. 

Piuus J.aricto Southern Furopc. 

Picea sitchensis Jajian. 

'rhe estimated area of forest land in Vairopcan Russia is about j 
146,460,000 dessiatines (1 dess, rr 2*69 acres), or 33 percent, ! 
of the total area of the country, compared with which Austria j 
has 29 per cent., Germany 26, France ig, Italy 18, anti ruikey ! 
14. It is a drawback to Russia that her lorcsts are so unevenly j 
concentrated, at least threc-fiflhs being situated in four (iovern- ! 
ments, leaving but two-fifihs to the other forty-five. As a rule, ! 
the further one travels soiitli in Russia the less forest is met with, 
the Governments of Archangel, Wolgodn, Olonct/., and I’erm 
possessing 60 per cent., while in those of Pollnwa, Bessarabia, 
and the country of the Don Cossacks, there is not more than 
4 per cent. It is an undoubted fact that Russian timber is on 
the decrease ; and ten years ago M. Aschakow in his evidence 
before a Commission to inquire into the condition of the forests 
in the Ufa, stated that the whole of that p.art of the country 
was threatened with an nl^solute w'ant of wood, hundreds of 
thousands of trees being stripped for the sake of the bark and 
the roots. Naturally the evil ilocs not stop heic ; but the cli- 
mate also shows a considerable change — the rivers, such as the 
Bielaia, showing each year a smaller \^lume of water. Floods 
are more freouent, property is destroyed to an alarming extent, 
the beds of ine rivers silt up, and the navigation becomes annu* 
ally more and more uncertain. From observations made at 
XieflT, the winter lasts longer, and the harvests are not so pro- 
ductive as of yore ; while Dr. Grimm notes that rivers which 
once had a reputation for abundance of fi>h, the banks of their 
rivers being well covered with timber, are now as deheient as 
formerly they were rich, and he attributes the change to the 
de^h of insects, whose lana furnish food for the fish. Another 
evil arising from the destruction of the forests is the much greater 


liability to haibtorms ; and in this respect the same complaint 
comes from France, Germany, and Switzerland. Indeed, dis- 
tricts that were once wooded, rarely, if ever, suffered from hail- 
storms ; and the converse has been noted that, where new trees 
have grown up, the storms have been less and less severe. 

So general has bet-n the conviction that this forest destruc- 
tion is causing serious damage to the country, that a society 
has been formed at Moscow to consider the question, and engi- 
neers have lieen sent with a view of ascertaining the height of 
the W'itcr in the rivers during the spring, the changes in the 
number and size of the lakes, the changes which have taken 
place in the character of the summer and winter seasons, par- 
ticularly as affecting the vegetation and the growth of plants. M. 
Wagner, in an article in the Vremya^ 1882, considers 

that the systematic forest waste will lay Western Russia open to 
the action of the south-east wind, and thus bring undue di^ess 
and contagion from Central Asia ; and according to the latest 
; accounts of the advance of the Siberian jilaguc, M, Wagner’s 
1 prognostications seem in a fair way of fulfilment. 

I The climatic conditions of Russia are such as to allow a great 
* variety of trees to flourish. If a line be draw n from Orenburg 
towards the west, through the (iovernmcnt'» of .'samara, Pensa, 

I and 'I'amboff, as far as J'ula, and thence to Chaikoff, Kieff, and 
V'olliynia, the fleciduous trees will be fuiin<l to j^redominate to 
the .soutli, and the coniferous tree> to the noiih. As far as 67^ 
N. lat. Pinus s\lvatris is the nuist universal tree, being found in 
the .south, indeed, only in isolated ])atcbcs. It extends north- 
wards as far as 70^ N. lat., and eastwards a*, far as the Petchora, 
its southern bountlary being at 44^*', though, passing over the 
steppes, it is again seen in the Caucasus at from 41 A"* to 43^ 
Abies exeelsa is tlie next common, being found in FMnland a.s far 
north as 68^", while in the cast the predutninniing tree is A, 
obot'atn. A. sihiika cxtcn<ls to 64 , and not fun her south than 
Nijiii Novgorod. 'I'he laich [Larix europiP.*) is only met with 
in Poland, though /,. sthiriea inhabits the Government of 
Olonety, Nijni Novgoro<l, and the Ural as far as the river Sak- 
main (51 is in liigli repute for shij)-building purposes. 

cellar extern U north-east to t>4A', and also 

in the northern part <»f Orenburg to 51 'I hcre are large forests 
of this j)ine in Perm and Volgo<hj, and an extensive trade is 
j cairicd <»n in the exportation of cones. As It) the deciduous 
! tices, the biiclies (fietula albj, />‘. puheceus^ Ji. 7'errueosaf /?. 

I tni(tPo\a, and /V. rnna) are very general iluoughout Russia, 
being found «)n the Petchora in 67' N. lat., .is well as in the 
Chimea and the Caucasus. I he oaks {Quarus peduueulata) have 
the same range southwanl, but are n(»t met with on the north 
further than St. Pelersburgli anil Siiuthern I- inland, and not at 
all east of the watcrslietl of the Ihal. 'J he variety known as 
C- pedunculata tardiflora grow’s in the Governments of KieflT, 
Poltav.a, Charkow’, and V’oronetz, and is the only oak that 
tloiirishes in the Crimea. C* f'Autr and the beech (Pa^us syi- 
i\itiea) have their homes in Ihdand, Pnd.*lia, Volhynia, Bess- 
arabia, the Oimea, and the Caucasus. The aspen {Popu/us 
tremula) is found all over the land as far as66 , anti is a valuable 
industrial tree, being used in paper-making. The lime-tree 
also { 7 'tlui pat 7 'i folia) is valuable in the bast manufactories and 
ft>r making malting, and is found from 64^ as far as Volgoda and 
Perm .anti in the Governments of Kostroma, Kazan, anti Sim- 
brisk. The red beech fltuirishes at heights \nryingfrom 1500 to 
I 40CX) feet above the sea-Ievcl, an<i, witli the white l)eech {Car- 
1 ptftus betului), is chiefly founcl in the souih-wesi of the ICmpire, 

I and also in the lAiucasiis and C'rimea. 1 ‘hci’c aic large forests 
, in the neigh iKiuihoad of Kicft* and Poltava, entirely composed 
! of this tree. 'I'he elms {Utmus effusa^ U. cam pest i is., and U* 

I subetpsa) usually frequent the south, though not in profusion ; 

I but the ash {Fraxinus excelsior) is much more plentiful, and is 
particularly valuable, as affording shelter for the Spanish fly, the 
cx}K»rling of which is a somewhat extensive industr}\ The 
maples {Acer platanoides and As tafarieum) are tolerably plenti- 
ful in all parts, though not as forest trees. The same may be 
said of the alder {Alntts imeana)^ the wdllow, w’ild apple, pear, 
and plum. 

'The average annual produce of the Russian forests is about 
6co,ooo,ooo cubic feet, at which rate the yield of a dessiatine is 
not more than six cubic feet, a poor result when compared with 
other countries, Prussia giving at the rate of 84*7 cubic feet a 
year, Bax’aria 131, and Saxony 165. It is sin^ar, however, 
that where the extent of productive forest in Russia is smaller, 
the yield per dessiatine is greater, the average of the central 
proadups being 60 cubic feet, and in the south 37, while in the 
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north it scarcely amounts to 3 cubic feet. Nor is the return 
very satisfactory from a pecuniary point of view, most of the 
Governments l^ing far under one rouble per dessiatine, thouftb 
a few can show better results, those of Moscow, Kursk, 
and Voronetz being 3J roubles, of Charkow Si. Tula 6*i6. 
But the ^eral value is not as satisfactory as in other 
countries, Prussia showing an equivalent of roubles, Bavaria 
4I, Saxony 10, and France 9. One of the most useful dcvelojv 
ments of tree cultivation in Russia has been the formation of ^ 
plantations along the railway tnicks, alx)ut 2000 dessiatines j 
having been already covered in this way on the Kursk-ChnrkoflT- 
Azov, the Kozloff- Voronetz- Rostoff, the Orel-Griasi and Fasiovo 
lines, the object being of course the protecting of the rails from 
snowdrift, M. Sredinsky, the inventor of this very successful 
system, considers that seven rows of trees are sufficient for this 
purpose, and on this calculation one verst would require 33,000 
plants, of which 9000 must be trees, and the remaining 24,000 
shrubs. The trees which he finds bwt adapted for this purjKJse 
are elm, ash, oak, white and yellow acacia, maple, white thorn, 
hazel {Cory Ins ai'dlnna)^ wild plum, gleditschia, mull>erry. elder, 
&c., but along the Sumi Railway in the Government of Char- 
koff, Pinus sylvestHs has been planted, and dt>cs well. Tree- 
planting has also proved invaluable for fixing the sand plains at 
Aleschki on the Dnieper, the best for this purpose lx*ing So/i.\ 
acuti/olia, Genista iitutariaf Ulex ntroptrus, Nrunus s/inosa, and 
Pinus maritima, ^Vhcn Russia first g(»t possession of the 
Crimea, the banks of the Dnieper were woodwl for at least 
seventy versts ; but, as colonisation extended and jwipulation in- 
creased, the herds and flocks destroyed the ro »ts of the trees, 
and thus allowed the formation of these sand plains, which com* 
prise 139,000 desswlincs. Of these, some 20,000 are fairly 
covered with Salix vimittalis. Birch are found on about 10,000 
dessiatines, while at lea.'^t 34,000 are of the pure santl. 

THE AMEP/CAA INITIATIVE IN METHODS 
OF DEEP-SEA DREDGING ' 

published records respecting the use of di edges fir 
natural liistory jiurposcs carry us back to scarcely more 
than a century and a quarter ago, when Otho k'rederick Muller, 
aprominent Danisli naturalist, began bis studies of the aquatic 
life inhabiting the coasts of Norway and Denmark below llie 
shore-level. I'he (iredge he used, a very sim|)le affair, was, so 
far as wc know, the first one ever devised for the special needs 
of the naturalist ; and yet, w’ith only a single important moilifi- 
cation as to the shape of the frame, it has been hande«l down to 
our time as the most efficient appliance fur tlie ordinaiy purposes 
of dredging. 

As described ami figurisl in 1779, it convisted of n plain, 
rectangular iron fmme, with all four siilcs of ecpial length, and 
licvelled to sharp edge^ in front, forming the mouthpiece to a 
large and open net. Four handles extended forwanl from the 
angles, and met in a single ring for the attachment of the drag- 
rope. The j>rindple defect of this dre<lge ermsisted in its very 
wide mouth, i>crmitiing the easy escape of s]>ecimeiis both while 
dragging and during tlic hauling in. 

Although Muller’s researches were confinc<l to shallow water, 
apparently not exceeding a depth of thirty fathoms, they esi.i 
blished a precedent for subsequent operations, and afforded 
proof of the value of submarine collecting. 

This new field of exploration did not, however, begin to enlist 
the active services of working naturalists to any extent until 
about the thi^d or fourth decade of the present century, since 
which time the interest in marine zoological research has rapicily 
increased, and our knowledge of the seadxntom has been ex- 
tended to the deepest-known areas. For the first thirty or forty 
years the improvement in methods of work scarcely kept p.ace 
with the progress of knowledge regarding the inhabitants of the 
sea ; and it Is only within the past fifteen years that the methods 
of deep-sea dred^ng have been at all perfected. 

To Dr. Robert Ball of Dublin, who was afterwards associated 
with Prof. Edward Forbes in his memorable explorations, has 
generally been given the credit of haring devised, about 1838, 
the improved form of naturalists' dredge, in nearly the same 
shape in which it is used to-day. However that may l>e, it was 
about the year last mentioned that both European and Ameri- 
can naturadists entered actively into the study of the sea-bottom ; 
and the history of (heir serious exploits down to the present 

* From Sr /once. 


time affords an exceedingly interesting chapter, upon which the 
subject of our paper permits us to touch but slightly. 

It may be w^l to remark, however, that the character and 
results of European, and especially British, exploration arc much 
more widely and popularly known than are those of our own 
country. The reason is obvious. 'Hie active mercantile pur- 
suits of a young and progressive people have naturally made 
them less appreciative of scientific facts and results than the in- 
habitants at many older countries, where business interests have 
fewer claims u]>on all classes. There has been but a slight 
demand for popular writings upvui such an unpractical subject, 
and the plodding naturalist has generally l»een content to record 
his ohsen'ations and methods where they were accessible only 
to his brother-workers. For this freason .Vmcrivmn naturalists 
have not received the credit which is their due, either at home 
or abroad ; and much of the honour that justly belongs to them 
has passed into other hands. 

So far as concerns the general public, this is not to be won- 
dcretl at, when we consider that the only popular accounts of 
dee]>-sea dredging explorations obtainable in this country are of 
I'.nglish origin. lUil the same excuse d(*cs not hold good for the 
working naturalists of any ci>untry, including our own ; as the 
progress of American deep-sea research, .and the improvements 
in mctluHls for carrying it on, have in nearly all instances l»een 
duly anti promptly rccordctl in the proj>er channels to insure 
wide anti timely distribution. 

Since the very beginning t)f .activity in this branch of investi- 
gjition, American wot kers have mil lK‘en far l>ehintl those of any 
European c«)untry ; and their record is as creditable. Dredging 
wascarrietl on by the Wilkes U.S. ExpKuing Expedition during 
the early part of its cruise, Iteginning in 1S38 ; and at about this 
same time a few of our most earnest naturalists were using the 
dredge at home. The late Dr. William Stimpson, one of the 
most intelligent observers in this branch, and whose name is 
closely linked with several important explorations, began his 
career in Boston Harbour between 1848 and 1850 ; Itts fit'll in- 
structions having been receive*! from Dr. W. (). Ayres, who 
began dredging fidly ten years before. Slimpson’s researches 
were largely conducted uiuler Government auspices ; ,and the 
collection of submarine s]>ecimens resulting from his labours, 
distributed over many portions t)f the Atlantic and Baeifie 
Oreans, was probably one of the very largest of its kind that 
ha*l been made, u)> to the time of its unforiunate destruction by 
fire a( t'liieago, in 1.S71. 'I'lie loss of these collections, and *>f 
all the voluminous manuscript reports tre.ating of them, followed 
by 1I1C s id <lea!h of the author, has deprived our c<iunlry of a 
HKJsi imjiuriant chapter in the history of submarine explorati*>n. 

'I'lie MMh deeude of tin's ci'iitiiry, however, brought out matty 
additi«»nal investigators, and a fresh im]»elus was given tc> the 
work, which has since been expanded and develojied to such an 
extent ns tf) cslnblish beyrind all question American i>recedence 
in ilu* methods of »leep-sea research .at least, both as reganls 
drerijring and soiinrling. 

I'rom .nnong the more energetic and successful of cutr iiKxlern 
dre<lgers may be mentioned Brof. A. 1 ^. Verrill of Yale College, 
whose drcflging studies began in 1864, on tlic co.ast of Maine, 
and who, since the organisation of the U.S. Kish (’ommission, 
has been its main helj>er and adviser in all matters j)ertaining to 
submarine research, the sj)ccial direction of the dre<lging opera- 
tions having been intrusted to him fr(tm the beginning. His 
earlier experiences gave him a dear insighi into the requirements 
of the new project, .and enable*! him to <levise many valuable 
ap])lianres, anrl iinpn^vc upon those which ha*l been in use. To 
his zealous and untiring efforts is due much of the t)crfection in 
present methods of work. 

In 1867 Mr. E. F. dc Bourtales, of the U.S. Coast .Survey, 
began the extensive scries of deep-sea explorations off the 
southern coast of the United .States, which were carried on for 
several years, and suliscquently led to the eventful cruises of the 
steamer ///a 4 fe l>etween 1877 and 1880, remlting in an entire 
revolution in the methods of deep-sea dretlging and sounding. 
The investigations of Mr. Bourtales anticipate*! by a year those 
of the Engli.sh steamers Ligklninf^ and Porcupine^ which have 
been so widely described, and were preceded by only one series 
of systematic dredgings in equal depths of water-jdnose of the 
Brofessors Sars, father and son, of Norway. But little credit for 
this fact has been received from naturalists abr*jad, the date of 
Mr, Bourtales’ first cruise t>eing generally regarded by them m 
1868, although his first paiKjr, descriptive of the character of his 
work and of many new forms of deep-sea animals, appeared itt 
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December 1867.* HU coUection*. repreeenting principeUy the 
frana of the Golf Stream off Floridt^ gave new and imererting 
results, ffoine farther to prove the existence of a rich and diversi- 
fied deep-sea fauna, difierent from that of the shore regions, than 
any previously obtained. 

That these dredgings were not undertaken^ to please the 
passing whim of some over-enthusiastic naturalist, but were as 
deliberately planned and carried out, and as successful in their 
results, as those of the Knglish steamers which followed them in 
conception, a reference to the official publications of the Coast 
Survey will sufficiently prove. As substantiating this statement, 
we may be pardoned for quoting a short paragraph from the 
report of Mr. Pourtalfcs, above referred to (December 1867), in 
wnich the plans and objects of the new explorations arc briefly 
stated. This would not be called for, were it not that it is this 
identical report which has been so utterly ignored by ICuro|>ean 
writers, ano equally overlooked by many Americans. Had it 
only been written in popular language, and been published with 
copious illustrations, it might have rcceivefl the credit which has 
been denied it ; but such channels of publication arc seldom 
deemed necessary to establish priority in scientific research. 

The plan of operations, according to Mr. Pourtalcs, was as 
follows : — 

“The present .Superintendent of the Coast Survey, Prof. H. 
Peirce, has lately directcfl the resumption of the investigations of 
the Gulf .Stream, so successfully inaugurated by his predccrcssor, 
but interrupted for sevcr.al years by the war. IJesitles observa- 
tions of the dejith, velocity, and direction of that current, and 
the temperature and density of the water at different depth-., the 
researches will be extended to the fauna of the bottom, of the 
surface, and of the intervening ilejiths. Not only will an insight 
be thus obtained into a world scarcely known heretofore, but that 
knowlwlge will have a direct bearing on many of the phenomena 
of that great current. Thus a now light may be thrown on its 
powers of transportation from shallow t<» deeper water or along 
Its be<l, on its action of forming depfisils in particular localities, 
or on its possible influence on the growth of coral-reefs on its 
shores.” 

In a siibsecjuent pissage he summarises his first seas »n‘s results 
in (he following terse remarks, the italics heing his own : — 

** However, short a^ the season’s work was, and few as were 
the casts of the <lredge, the highly interesting fact w.is discloied, 
that animal life fxh*,s at ilefths^ in invent a <ih\’rsity an, I 

(IS at an abundame at in shall m xoaterf' 

Karly in the following year (1868) the same exploialions were 
resumed, and they were continued through 1809. 

It may be thought that tve have departed loo widely from our 
subject in discussing with so much detail the progress Ame- 
rican research during a period in which no great improvements 
were made in methods of work on this side of the Atlantic ; but 
how couM wc have better furnished proof of the rapid growth of 
interest in such malter«., and of the maturing of ideas which pre- 
pared the way for the important changes marking the next 
decade. 

There is, however, one n«)lcworlhy addiiitm to the collector’s 
outfit made in this pcrioil, which deserves soecial mention. On 
one of the dredging cruises of the ICnglish exph»ring steamer 
Parcupine^ between 1S6S and 1870, Capi. C?alver, the naval 
officer in charge, attached several of the ctnnmon deck-swabs to 
the end of the drcdgc-nct, with the cxpcctaliiin that, in sweeping 
the ocean-bottom, they would securely entangle all the rough ami 
spiny objects lying loose within their path. His fondest hopes 
were realised, and the novel experiment, suggested by often 
finding such objects as sea-urchins, corals, anti sponges, adhering 
to the exterior of the drcilge-nct, and even to the lower part of 
ihs dm;- rope, gave origin to one of the most efficient implements 
of modern deep-sea research. 

When the i>cam-trawl, a well-known Knglish appliance for 
the capture of bottom-fish, was first adopted into the outfit of the 
marine zoologist, we are unable to stale ; but it does not api^ar 
to have ever been extensively and systematically employed in 
scientific research until soused by the U.S. Fish Commission, 
beginning in 187a. It was afierwartls used by the CkalUn^r 
from 1873 lo *8787 and now greatly excids the dredge in the 
extent and value of its results, wherever the ground is suited to 
its use. 

The year 1871 was signalised by the organisation of the U.S. 
Fish Commission, one of the most important scientific establish- 
ments of modem times for marine xoological work. Although 

* BuUttln Mus. Comp. Zool., Cambridge, vol. i., 1863.6(1, pp. t03-iao. 


instituted primarily for the investi|;ati<m of fishery matters, it has» 
through the wise and liberal poli^ of its Director, ProC Baird, 
accomplished most valuable results for marine biology. The 
latter department has been sedulously fostered, in the belief that 
its results would have an important bearing upon the practical 
questions at issue. No pains have been sparra to perfect the 
methods of research, and many valuable contributions have 
already been made to the marine collector’s outfit. These are 
briefly described below, and, as the history of the Commission 
is already well known to most readers, we need refer here to only 
a few points which have marked its process. 

The earlier explorations were carried on mainly by means of 
sail-boats, and were confined to comparatively shallow water. 
From 1873 1^79 ^ naval tug was placed at the disposal of the 

Commission every year ; but in 1880 the steamer Fish ffawk^ a 
twin-screw propeller of 205 Ions (n.m), was built expressly for 
the combined ])urposcs of nsh -hatching and dredging. Its small 
size and light draught prevented long trips at sea, but it was well 
adapted for deep-sea work, and was supplied with all the im- 
proved appliances, as well as those which had originated with 
the Commission, including wire rope, then recently introduced 
by the Coast Survey. In 1883 the steamer Albatross^ described 
in vol. ii. of Science (pp. 6, 66), was completed, and made her 
first successful cruise in the spring of that year. Her log for the 
summer of 1883 records the deepest trawling yet made in the 
Alhantic Gccan, the depth having been 2949 fathoms, and the 
results successful. Brief accounts of her dredging cruises under 
J.icut. -Commander 'I'anner, U.S.N., have appeared from time 
to time in kite numbers of Science. 

While the Fish Commission claims priority for many improve- 
ments in apparatus primarily intended for depths under a thou- 
sand fathoms, it willingly yields the palm for deep-sea improve- 
ments to the U.S. Coast Survey, especially in the persons of 
Commander Sigsbcc, U.S.N., and Mr. Agassiz. The explora- 
tions of the steamer Flake from 1877 to 1880, in which the 
methods of deep-sea dredging and sounding were completely 
revolutionise<l, mark one of the most important stages in the pro- 
gress of marine research. Wire rope was substituted for hemp, 
the dredge was .altered to adapt it to the soft bottoms of deep 
water, on which dredging icsults had always been uncertain, and 
the bcam-lrnwl w.as made rcverMhlc. The methods of handling 
and reelin.; the rope were also perfected. These changes and 
additions were briefly dc'serihed and figured from time to time 
as work progressed in the Fulf ttn of the Museum (^f Com])ara- 
tive /.oology, at Cambriilge, by Mr. Agassiz ainl Mr. Sigsbee, 
and were afterwards fully discussetl by the l.iUer in one of the 
most elabor.ile and instructive reports ever dedicated to the 
methods of deejvsca research.* It is a ipiarlo volume of 20S 
pages and 41 }>iates, describing the sounding and dredging appli- 
ances used by the Fiakct and which, for the greater part, were 
devised or im|>rovcd during her dredging cruise. So far as her 
dredging a]>jiliances are concerned, the credit for changes made 
belongs mostly to Mr. Sigsbee and Mr, /Vgassiz, the former 
having been in command of the expedition, and the latter in 
charge of the natural history operations. 

During the seventh decade, P'.uropean explorers, were not idle, 
and numerous deep-sea expo Mtions were fitted out. Most 
notable among these was ilie cruise of the British ship Challenger 
.around the world lielween 1S73 and 1878. Her scientific results 
were mt>st interesting ; but the older methods of <leep-sca work 
were not greatly altered, although the practicability of using the 
beam -trawl successfully in the deepest water was fully demon- 
strated. 

In 1881 the French Government inaugurated a series of sub- 
marine cxplonations in the .\tlantic Ocean and Mediterranean 
Sea ; for that purpose fitting out a small naval vessel, the 
Trax aillen*\ and placing the management of affairs in the hands 
of a competent scientific staff, under the directorship of Prof. A. 
Milne- Kdw.ards. 'I'hesc investigations were continued by the 
same vessel during 1S82, the appliances and methods of work 
having aj>parently been patterned after those generally recognised 
in Europe. In 1S83 a larger vessel, the lalisman^ was assigned 
to the work, and o)>erations were established on a much grander 
scale than before. 

For an account of these explorations, descriptive of the 
methods of work and general results, we are indebted to the last 
volume of La Alalure, a French journal of the character ctf 

* t>eep-Sea Skninding and Dredgins - a Description and Diacusrion of 
the Methods and Appliances used on Board the Coast and OeodaUc Sorvey 
Steamer fitake." By Charles D. Sig^bee, Lieut.-^mmander U.S. Navy 
Awiiamt on the Coast and Geodetic Survey. 0%'ashington, t88o.) 
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SHence, which began in a January number the publication of a 
series of articles by one of the naturalists who accompanied the 
steamer.^ Coming from such an authoritative source, we are 
led to regard these papers aJmost in the light of a semi-official 
report, and look to them for at least a correct statement regard- 
ing the origin of their methods of work, inasmuch as these 
matters are discussed in some detail, and with evident pride at 
the completeness of the outfit. That the outfit was comfdete no 
one who is at all posted on the subject can deny ; for nearly all 
of the many improvements introduced by the Coast Survey and | 
Fish Commission prior to 1880 are most faithfully copied, and ' 
most heartily praised for their perfect adaptation to the require- \ 
ments of research, | 

We glance through the several pages of the report for at least j 
some slight acknowledgment on behalf of American inventive i 
skill ; but beyond a brief statement to the effect that the hoisting- 
engine “was of the same type as that employed by Mr. Agassiz,’* 
and that he alsf> “ used with pood results the common form t>f , 
beam-trawl,” we are left to infer that the entire outfit w'as of j 
French origin ; and such must be the impression of every one i 
who reads these papers. In fact, in several instances, credit is 
explicitly bestowed on French inventors for certain of the appli- 
ances wnich do not differ in any essential features from the au- 
responding American patterns. 

what is to be gained by thus appropriating to the credit of a 
nation what properly belongs to another and a friendly one, by 
all the rights of international courtesy, it is difficult to under- 
stand, and especially so in this ^e of supposed enlighleninent, 
when every important discover}' is carried with lightning rnpiility 
to all parts of the civilisc<l world. The fiehl of marine research 
is sumciently broad to engage the entire attention of all the 
naturalists who have yet entered it ; and the frequent manifesta- 
tions of jealousy on the part of foreign, and especially French, 
investigators, which often result in wholly ignoring the works of 
an able American author, can but retard progress instead of 
aiding it. 

Proofs of the superior excellence of American methods f>f 
deep-sea research may be found in ever}’ important scientific 
library of Europe as well as this country ; .and at the two most 
prominent International Fisheries Exhibitions of the world — 
those of Berlin in 1880, and London in 1883 — all of the American 
appliances were displayed, and received the highest awards. 
I'hey have therefore been made sufficiently well known to esta- 
>»lish their merits before the scientific world ; but, as no descrip- 
tions of them have yet been published for the benefit of the 
general public, we pro|M)sc in future numbers of Science to give 
accounts of their construction, and of the causes which lead if» 
their introduction. Richard Kathhun 


WHY TROPICAL MAN IS PLACK 

'T* HERE arc few subjcct'i the cxjjlanntion of which h.as taxed 
^ the ingenuity of man more than the existence tjf extremes 
of colour in different sections of ilie huinan laec. Traditi<»n 
has attributed the dark race to one of thiee brothers, the other 
two lieing progenitors of the opj)osile hue, with<»ut at the 
same time offering any solution of the variation Yroin n common 

Physiologists have vaguely asserted that a black skin is best 
!iiite<l to a hot climate, hut do not attempt to reconcile the 
fact that a black coal is certainly the least adapted to the same 
condition. Evolutionists would doubtless say that in th<ise early 
days when man in the dense forests of the time was fighting his 
brave stniggle of brain against fangs and claws, the tlark skin 
mingling ^th the shadows of the overhanging foliage gave him 
a chance of survival ; but this reaches the conclusion that the 
first men were black, and that all while men proceedc<l out 
from these. 

Yet even if this he so, and if the dark skin st*r\'ed only for 
concealment, why on the burning tablelands and treeless undula- 
tions of Central and Southern Africa, where there is scarce a 
bough to shelter him, has man for so many tlwiusand years pre- 
served a colour which has liecomc the standard of all blackness ? 
Surely there must l>e some other explanation of the fact that man 
beneath the vertical rays of a tropic sun has persisted in maintain- 
ing a hue of skin which would appear to have the effect only of 
absorbing and accumulating the intense heat of his surroundings. 
Some reason why the ryot of India can labour in the plains 

* For an abstract of the portion relating to the appaiatas employed, see 
Science t No. 6a. 


clad only in the scantiest loin-cloth, and why the African can 
limit his full dress to a few inches of monkey-tails. 

The rapidly accumulating evidence of the practical utility of 
every peculiarity, and the proofs that nature, by hoarding up a 
little of each individual advantage through countless generations, 
has arrived at the best condition for each environment, compel 
us to realise the fact that in the tropics darkness of skin 
contributes to survival. 

That this colour will absorb heat more than any other is as 
true of the skin of a man as of the roof of a house ; therefore 
the anomaly is reached that in the tropics he is fittest who is 
hottest, so long as heal is regarded as the only factor in the 
conshleration. But that one cannot live by heat alone is as 
true of the animal kingdom as of the whole vcgetal>le world. 
Light, the twin sliinulant of life, because perceptible to our 
consciousness by its action on a specialised nerve, has been too 
much limited in our concejuions of its influence to that duty 
only. 

The gigantic processes of naluio by which the great vegetable 
worlil, past and present, has been l»uilt up, the oxygen of water 
divorceti from its liydrogen in the leaves of plants, and cariK)niL 
acid restilvcd into its constituents, were and are aeeomplished hy 
the light-waves of the sun ; and yet in the animal kingdom tlie 
action of these waves upon llte eye is helil to he almost their 
sole effect. 

The craning (^ffshool of a wimlow-plant, the twisted leaves 
of an indoi>r flower are sufficient evidence of the resistless power 
of light, ami the proofs of its effect on nmn are as numerous as 
those of its action on plants ; the mode only of that action is 
the mystery, and yet if this can he even partially explained, 
enough may he attained to show why those in whom a portion 
of the rays of the glaring tropic sun are blocked at the surface 
arc best adapted for survival beneath its vertical beams. 

As has been expressed by Prof. Tyndall (“ Atoms. Molecules, 
and Ether Waves,” Magasine^ Nov. 1882), “We 
know that all organic mailer is composed of ultimate molecules 
made up of atoms, and that these constituent atoms can vibrate 
to ami fro millions and millions of times in a second.” Nerve 
is organic matter, and “whether we meet with nerve tissue in a 
jelly fish, an oyster, an insect, a bird or a man, we have no 
difficulty in recognising its structuraJ units as everywhere more 
or less similar. These structural units are microscopic cells and 
microscopic fibres, the function of the fibres is that of conducting 
impressions (represented hy midccular movements) to ami from 
the nerve cells, while the function of the cells is that of 
j originating those of the impressions whicli are conducted liy the 
' fibres outwards,” (r’lV/r "Mental Evolution in Animals,” 
Romanes). 

We can cfmeeive then that the way in which a nerve-fibre 
I cimveys to a more central nerve-cell an impression from the 
I sill face is by rapid vibration of its component molecules. Such 
vibrations can he rudely originaieil by contact, jircssurc, or such 
like stimuli, till they give rise to feeling, or, it severe, to pain, 
hut they ean he not only improvisetl, they can be communicated. 
The simplest illustration of vilirations being communicated is 
wlicn a piano is opened and sung into ; whereupon the string 
whose tension coincides with the uttered note will take it up and 
p.ass it on in sound. If then vibrations were taking place in flic 
immediate vicinity of the scnlienl extremities of nerves all over 
j the surface of the body, the same would be cxj)ccted to occur. 

I 'J’he waves of light and heat follow each other at similar rates 
through the luminiferous ether. 

Man lives at the Ixittom of a measureless ocean of this sulitlc 
medium, ami is, in common with all else in the universe, per- 
meated by it. “ When, therefore, light or radiant heat impinge, 
like the waves of wnind just adverted to, their waves select 
those atoms whose pcrimls of vibration synchronise with their 
own |»erio<ls of recurrence, and to such atoms deliver up their 
motion. It is thus that light and radiant heat are alxiorljcd.” 
(1 yndall). 

Is it not from this easily intelligible how heat-waves notify 
their existence and intensity along the surface fibre to the central 
nerve cell, and so enable the animal to avoid their action, if 
excessive, or seek their increase, when <Ieficient. An<l shall it 
be said that while the heat-waves are thus received, and 
responded to, through every instant of existence, tlieir fellow- 
workers, the waves of light, are practical Iv inert except for the 
stimulation of the one specialisea nerve or the eye ? 

By going from the complicated and compound to the ttnicture- 
less and simple, the question can Ije answered in no uneextain 
way. 
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In lome of hif recently publifhed experiments, Engelmann 
found that many of the piotc^asmtc and unicellular ofiganisms 
are affected by light, and when the first animals possessed of 
organs of special sense, viz., the jelly-fish, (Medusae), are 
readied it is found that one particular Medusa {Tiaropsis 
polyHademaia) always responds to strong luminous stimulation 
by going into a spasm or cramp (Komancs). 

Ilut there is a still stronger argument in favour of the powerful 
action of light on the nerves of the skin in the fact that, as Prof. 
Hceckel says, ^‘the general conclusion has l)een reached that in 
man, and in all other animals, the sense organs as a whole arise 
in essentially ihe same way, viz, as parts of the external integu- 
ment, or epidermis.” In fact, that nerves which now see could 
once but leel. 'I'hat the highly sensitive optic nerves arc but 
nerves of the skin, whose Tnolecules once could vibrate only in 
consonance with the large ultra- red waves of heat, whereas now 
their molecules have become attuned to the shorter waves of the 
visible part of the spectrum. 

Surely, then, if any one of the nerve-endings of the skin 
indiscriminately can be specialised for the recognition of light, 
whether at the mart^in of the swimming disk in the jelly-fish, at 
the point of the r.ay in the st.^r-fish, on the fiinge of the mantle 
in the shell-fish, or f»n the back in some species <»f snail, it must 
be conceded that in the first instance all surface nerves must feel 
the influence of that agent by which tlicy arc to be hereafter 
exalted. And this has been reduccfl to a rlemonstration by Mr. 
Darwin in his investigations on earthworms, which, althruigh 
destitute of eyes, are al)le to distinguish with much rapidity 
between light and darkness, and as only the anterior extremity 
of the animal displays tliis power he concludes that the light 
affects the antcri<»r nerve-cells immediately, or without the inter- 
vention <»f a sense-organ, but a yet more wondrous lesson is to 
lie learned from the steps whicli Nature lakes for the exaltation of 
a heat-responding nerve into one cajiableof viVirating in harmony 
with the shorter waves of light. 

'I'hc only external agents available are heat and light, an<l by 
these, with such local adajitations as are possible, the conversion 
must be brougJit aliout. 

Seeking again from the lowest organisms the secrets of the 
highest, it has been fountl Ijy h’.ngelmnnn tint the simplest 
creature whicli responded lo Juininous stiinulalion was the pro- 
toplasmic 7 >tn(fis : inoreoviT, that it would only <lo so 

if the light were allowed to fall upon tlie anterior part of the 
body. Here there is a pigment spot, but careful eNperimenl 
showed that this was not the point most sensitive to light, tt 
(ofourlm and bamparent area of protopUum /yinj^ in front oj 
it being; found to he so. 

From this, the most rudimentary, throng]) the pigmental bodies 
round the margin of the swimming disk of medus;v, and the 
pigmented ocelli at the tips of the rays in star-fish, lt» the lowest 
vermes, in which Prof. Haeckel finds the usual cells sensitbr 
lo light separated by a layer of piyment cells from ihe outer 
expansion of the optic nertr, we meet with the same arrangement 
ever progressing upwards, vi/., Iranspaivtu-y immc<liately in front 
of the ]inrl to lie exalted, and pigment immediately behind it, 
and are left to infer from the olijeet ultimately attained what is 
the reason of this \)riniary adaptation. 

Nature has made tlic most of her lw<» factors, by exposing the 
selected tissue to the continued impinging upon it of the waves 
of light, while at the same time securing not only the trans- 
mission through it of tiic waves of heat, but their constant 
accumul.ation behind it, llicrcby causing the molecular constituents 
of the protoplasm to be throwm into the highest rales of vibration 
imssibly obtainable wdth the means at disjiosal, and undoubtedly 
more rapid than those of any pniloplasiu not so situated ; till 
little by little, by the survival here and there of individuals who 
had derived some liencfit from inherited increase of sensitiveness 
in thccxiiosed parts, the time arrived when the advantage became 
permanent in the species, and the foundation was laid in a 
transparent atom ot protoplasm lyinj; in front of a speck of 
pigment, of those wondrous organs whicli in a?ons of ages after- 
wards were to enable man to look upon the universe and to 
behold that it was good. 

Such is what light and heat in unison have wrought, and is it 
to be supposed that their action on the surface nerves is less 
powerful now than ever ? Is it not more reasonable to think that 
a larger number of specialised nerves not being an advantage 
have not been develops, and that though we are unconscious of 
^ power of light upon our bodies, yet that analogy points to the 
feet that to it, when combined with heat, we owe the highest ex- 
altation of our keenest sense ? 


Recc^ising thus the effects of simultaneous light and heat 
when tn^eir infiuence is concentrated by a local pe^iarity on a 
particular part, must it not be evident that in an individual unpro- 
tected by hair and unscreened by clothes, living beneath the 
vertical rays of an equatorial sun, the action of these two forces 
playing through a transparent skin upon the nerve-endings over 
the entire surface of the body, must be productive of intense, but 
at the same time disadvantageous, nerve vibrations, and that pre- 
sumably such individuals as were least subject thereto would be 
best adapted to the surroundings ? 

Nature, therefore, having learned in ages past that pigment 
placed behind a transparent nerve will exalt its vibrations to the 
highest pitch, now proceeds upon the converse reasoning, and 
placing the pigment in front of the endangered nerve reduces its 
vibrations by so much as the interrupted light would have ex- 
cited, a quantify which, though apparently trifling, would, when 
multiplied by the whole area of body-surface, represent a total of 
nervous action that if c mtinued w'ould soon exhaust the individual 
and degrade the species. 

Thus it is that man, though so many generations have come 
and gone since the days of his weaponless struggles with the 
beasts of the forest, still ctains in its full strength that colour of 
skin which, while it airicd him maierially in hi- early cscajics, is 
now continued bceatise it has a more important office to fulfil in 
w.ardiiig off the millions of vibrations a second which would 
otherwise lie poure<l in an uniiiterriijited stream upon his exposed 
nervous system. 

Again, the chemical power of light expressed in degree is, 
according to Professor lliinsen in lictlin, on the 21st of June at 
12 o’clock, 38', while at the same ])lace and time on the 21 st of 
December it is but 20“, that is, that the difference in the angle at 
which light strikes the same s]>ot in December m l in June causes 
its chemical effect to be almost »loublcil. What then must be 
its ]H)tenlial difference all the year round in the latitude of London 
and in ih.at of Si- rra Lc'onc ? 

If, therefore, light be a necessary factor in the development of 
animal life, and l>c of sufficient intensity to attain the required 
end in the northern jiosiiion of Lngland, it must of necessity lie at 
the equator immensely in excess, all other things l>eing equal of 
xvhat IS needed, and it would lu* a reasonable expectation that 
could unclntherl man be traced through tite parallels of latitude 
northvvanU in distinct tii!*cs that never intermingled with those 
beyond, the colour of the various s(>ciions would lessen in direct 
proportion to their distance from the etjuator, modified only by 

I such local conditions ns materially influenced the effect of light, or 
the actioii of light and heat combined. 

Anfi this IS ibrcilily con-ol)oratc<l l>y the facts pul forward in 
('arpcntcr’s ** Physiolog),” j). 985 : “ It may l>e fret'ly admitted 
that among luirope.an e<tIonists settled in liot climates such 
ch.anges do not jiresent themselves w’ilhin a few generations ; 
lull in many w’ell-kiiow'n instaneo of earlier colonisation they 
.arc vciy clearly manifested,” 

“Thus the wdde dispersion of the Jewish nation and their 
reinaikable isolation, maintained by their religious observances 
from the people among whom they" live, render them peculiarly 
appropriate siilijccis for Mich observations, and we accordingly 
find that the brunette complexion and dark hair which areusuidly 
regal ded as rhararleri''lic <if that race arc frequently superseded 
in the Jews of Northern Lurojic by red or brown hair and fair 
complexion, whilst the Jews who settled in India some centuries 
ago have become as dark as the Hindoos around them.” 

Finally, there is in a footnote to the s.amc page an extraordi- 
naiy’ j>hysiologieal demonstration of llie truth of the projiosition 
(bat skin colour is in direct proportion to light-rays, which is as 

follow's : — 

** A very' curious example of change of colour in a negro ha.s 
been rcconlcd on unquestionable authority. The subject of it 
was a negro slave in Kentucky, £et. forty-five, who w^as bom of 
black parents, and was himself black until twelve years of age. 
At that time a portion of the skin an inch wide encircling the 
cranium just within the edge of the hair gradually changed to 
w'hite, also the hair occupying that locality ; a white siK)t next 
appeared near the inner canthus of the left eye, and from this 
the while colour gradually extende<l over the face, trunk, and 
extremities until it covered the entire surface. The complete 
change from black to white occupied about ten years, and but for 
his hair, which was crisp and woolly, no one would have si^ 
posed at this time that nis progenitors had offered any of the 
characteristics of the negro — his skin presenting the healthy vas- 
. eular appearance of a &r-coinp]exioned European. Vfnm he 
1 waM^bout twenty-two years of age, however, dark copper- 
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coloored or brown spots began to appear on the face and hands, 
but iiu$e remainid hmiU'd to the portiofts 0/ the surface exposed to 
Hi^t, 

May it not therefore be claimed that there is much foundation 
far the suggestion that the black skin of the negro is but the 
smoked gms through hich alone his widespreaii sentient ner\'c* 
endings could be enabled to regard the sun ? 

Nathaniel Alcock, 
Surgeon-Major, Aniiy Medical Department. 


Since the foregoing was written there has npjH'arcd in the 
British Medical four ml, July 26, a most valuable paper by Dr. 
Gresswell on Some Kderts of Variatitms of Light,” which sums 
up in these word;., '‘We are tempted to conclude that light .and 
heat impose each its own eftbcl.s upon plants, as they tlo upon 
animals,” and that “light i> a stimulus direct as well ns 
indirect. ” 
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PaJermo, by Gaetano Cacciatorc. — Remarks on the dynamics of , 
•tonns, by Giro Ferrari. — On the intestinal canals and branchial ' 
tubes of the Salpidje, by Francesco Todaro. — Report on the j 
aiiiquities found in various parts of Italy during the month of j 
May, by S, Fiorelli. 


f^evue d* Anthropoloj^ie, tome viii., fasc. 3, Paris, 1884^ — The 
OQNfttents are An unflnished paper of Paul Broca, on his mo<le 
of preparing the cerebral hemispheres, which, with another 
chapter on the methods of casting the required moulds, was 
tojiave formed p»art of the treatise on the circonvolutioas of the 
^iomatic brain, on which he was engaged at the time of his 
ith. The present paper breaks off m the middle of bis ex- 
Dation of the process^ of mummifying the brain. — An essay 
i the ethnology of North Africa, by M. Camille Sabatier, 
paper is entirely devoted to the consideration and recapitula- 


tion of the geographical descriptions given by Herodotus, Sal- 
lust, and other anaent writers of Lybia, under w'hich designation 
most of the then known African continent was included. It also 
treats of the great invasions from Asia, and of the differences 
between the various African races. As distinct from the Lybian<« 
or mountaineers, and the Getulac or pastoral occupants of the 
plains, the author believes we may recognise a separate branch, 
which bore the name of Escs or Oscs, and which probably have 
given origin to the ratnlern Basque Kscualilun.ics and other kin- 
dred western races. — A continuation of M. Denikers obserra- 
lions on the Kalmuks. This paper is devoted sftedally to the 
sociology of the pei>ple, the condition of the women, .ind the prne- 
ticc^observeil at beiroiluds, mamages, \c., being fully treated of. 
The Lamas, who exercise a great influence on the people -inter- 
vening in all the great events of life from the cnulle to the 
grave— are cmployeil in sever.il the steppes by the Ru.ssi.an 
Government to keep the civil registers i>f the various hordes. 

On various skulls of Ari.ona and New Mexico, by M. 'Pen 
Kate. From a comparative study of these and other crania 
collectetl by the author in his extensive (r.-ivels in the Lar West 
and in the Mexican territories, ho is inclined to regard the con 
siruct<»rs of thc/rt.vrt.f of Arizona and the “clilV tlwel* 

levs ■’ as closely allieil to the Indian triln's of the Bueblos, 01 
so-called “towns” of New Mexico. He found the same brachv* 
cephalic charncteri.slics and the same evidence of artiticial <le- 
fonnity in skulls of the ancit'nt I’ueblns of ijuarra as in the 
nuxlern Mc.vicnn Indians.--! >n (lie ciiTumfcivncc of flu* thorax, 
.and its relation to the dimensions of the rest of ilu* body, by 
M. F.tl. Goldstein. 'Phis paper is based on the data supplied 
by l>r. Snigerev in his gn-at work on the recruiting the Rus- 
sian army, more es]u*ci.vlly in the <listiicis of the Vistula aiul 
the ru»ith west of the em|»iie. 'Phe great ethnological fact 
established by these determinations appears to be that, as eom- 
piircfl with 1‘olcs, (Jermans, Liihuani.ins, Russians, and .Saino 
gitians, the Jews arc distinguished by relative smallness of 
stature, and fiy the generally inferior dimensions of the chest, in 
both of which particulars they would appear to fall I’onsiderably 
below the mean of all tbe othei races brought under the notice 
of the authorities at the head of the department fi»r recruiting 
the Russian army. 

Rnuiiconti del Rcalc Tstituto I,om!><n‘dt\ Jidy 17, — Nole on the 
present conditit)ns of the agricultural ini'eri'sis in Kuropt* and 
America (continued), by f^'of. (j.n<*iano (‘anionl. — Memoir on 
cellules and parasites in ibeir jialliological relations (eoncluded), 
by Piof. G. .Sangalli. Mental affi’tlion of 'Pori|uaio 'lasso ; his 
detention in the Hospital of Saul’ Anna, aci^uding to sf>me re- 
cent lyoliseovered documenis, by Prof. .\. Gonadi. — On the 
equilibrium of elastic and rigid snrf.ices, l>y I )r. liian Anlotiio 
Maggi. 


SOCIETIES AND ACADEMIES 

EhlNUORClH 

Royal Society, July 21.- 'Phe Right lion. Lord Mon 
creiff, Piesi<lcnl, in the chair.- Mr. John Munay conuminicated, 
with remarks, a paper by Dr. (Juppy of H.M.S. /.arh, on the 
coral reefs and calearcous formations r)f the Solomon flroup 
Islands. Dr. Gui)py showed that the coral rocks were merely 
superficial, thus confirming Mr. Murray’s theory that coral alolL 
and barrier reefs were formeil without subsidence. A chalk, like 
the white clialk of Englanrl, had been discovered on one of the 
islands. — Prof. 'I'ait gave an approximate empirical formuJa re]>re' 
.senting, for certain ranges, the compressibility of w.aler in terms of 
the lcm|>eralure and pressure. — Mr. J. T. Cunningham rcafl a 
critical note on the latest theory in vertebrate morphology. — Mr. 
Milne Home submitted the tenth and final report of the Boulder 
Committee. At some jieriod, geologically recent in the earth’s 
history, an Arctic climate prevailed in the jiart of Northern 
Europe considered. As an effect, local glaciers occurred in 
Scotland, of some of which there were traces still visible. Sub- 
sequently Scotland was entirely submerged beneath the sea, and 
mo.st of the valleys were filled with sand, gravel, and mml. A 
north- w'csterly oceanic current prevailed, cariying masses of 
floating ice with l»ouldcr.s, which were dejxisited on the hills.— 
Mr. H. R. Mill cave a paper on the periodic variation of tem- 
perature in tidal basins. — Mr. W. I’edclie gave a communication 
on the isothermals and adiabatics of w'ater near the maximum 
density point. — The meeting, which was the last for the session, 
was brought to a close by remarks from the Chairman on the 
work of the past session. 
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Sydney 

Linnean Society of New South Walee, ^unc a5.~Thc 
vice*pre«idcnt, Dr. Jamc« C. Cox, F.L.»Sm &c., in the chair. — 
The following papers were read : — Occasional notes on plants 
indigenous in the immediate neighbourhood of Sydney, No. 7, 
by E. Haviland.— On the new Australian fishes in the Queens- 
land Museum, Part IT., bj^ Charles W. Dc Vis, M. A.— Sixteen 
species are here descrilied, via. r—Seven of the family 
Squamipinnes, two of the Mullidie, one of the Sparidx, four of 
Scorpxnidai, and two of the 'I euthididae. — On a marine sf^ecies 

Pttilontinay by Charles Chilton, M.A. ITie Isopod described 
in this paper was obtained at Coogee Pay last December. 'I'he 
specific name ‘ ‘ marina is given to it, as it is the only marine 
sjiccies of the genus known to the author. — The Australian 
Hydromedusx (continued). Part iv., by K. von Lcndenfeld, 
i*h.D. In this paper the numerous Australian species of Grap- 
tolithes, described by Prof. McCoy, of Plumularidae descril>ed by 
Allman, Bale, Kirchenpauer and Busk, and of the Dicoryuidac, 
are sifted and catalogued with references, and a large number of 
new and interesting species, and one new genus discovered by 
the author arc described and figured. The Australian Plumu- 
larida? exceed in the number of species the Plumularida; of all 
the rest of the world jnil together. — On the flesh spicules of 
certain sponges, by K. von l.^ndenfeld, Ph.D. In a former 
paper the author expressed his opinion that flesh -sj)icules in 
sptmges do not, as it was hitherto suj)])c)se<l, only occur in such 
Species as possess a fibreous siliceous skeleton, but that they may 
make their ap]>carancc in any species, so that their existence cannot 
be considered of sufficient import tt) allow of a separate family 
being formed, comprising such sponges only which possess flesh- 
spicules. The author had based this hypotnesis partly on gene- 
ral conclusions and jjartly on the observation of a true horn- 
sponge, a Hircinia^ with fl(?sh-spicules. Now the author is 
enabled to prove his hypothesis by further discoveries, which he 
made during the investigation of the numerous an<l vaUialdesptmpcs 
of Port Jackson, lie found, namely, three species possessing 
flcsh-spiculcs, which, according to the structure of their fibrous 
skeleton, should be placed in the families <»f the horn-sponges. — 
Note on the slimy costing of certain Boltcnias in Port Jackson, 
by R. von Lcndcnfcld, I’h.D. Some solitary Ascidians, similar 
to the ordinary Holtenia austraih, which grows close to low tide 
mark, but which are found in deep water exclusively, arc covered 
with a very slippery slime, an occurrence without precedence in 
Ascidians. Tnis slime was investigated by the author, .ind 
found to consist of a thick layer of ova in their follicula-cap- 
sules. The slime is supposed to be formed by the cylindrical 
cells of the Folliculm. — Report on the Australian Kchinodcr- 
mata exhibited at the Fisheries Exhibition, London, by F. 
leffiery Bell, M.A., &c. This paper was communicate <1 and read 
ny E. P. Ramsay, F.L.S., &c. It contains a list of all the named 
species in the collection sent to I^ndon, vix. 10 species of the 
class Crinoideay 12 of the Astermdtay 19 of the Ophiurioideay and 
30 of the Echmioidfay with critical notes, <S:c.— Mr. Macleay 
exhibited for Mr. Wilkinson a very peculiar conical stone imple- 
ment, found by Mr. A. G. Brook of Gondoblui Station, cmlieddcd 
in the soil on the plains near the Queensland border, between 
the Narran and Barwon Rivers. The note accompanying the 
exhibit states that there are no rocks near that locality, and that 
the old aboriginals of the district know nothing about it. The 
stone is composed of a soft, fine, white sandstone, is of conical 
form, nineteen inches in length and four inches in diameter in 
the middle : the surface presents a smooth, worn appearance. 
Dr. Cox suggested that it had proliably been used for grinding 
nardoo, and that view seemed to receive most favour, though n 
number of different opinions were expressed. Mr. Macleay 
also exhibited for Mr. Wilkinson a number of helix-like shells, 
wound spirally round the leaf-stalks of a species of Eucalyptus, 
at Branxton on the Hunter. These shells, though calcareous, 
were pronounced not to be the production of any molluscous 
anim^ and the general opinion was that they must be egg 
cases of some insect.— A large collection of shells and echino- 
dermata from Cossack, Western Australia, sent by Mr. J. F. 
Bailey of Melbourne for exhibition, were on the table. Among 
the nuities C^mus tr^nus (Reeve), Conus Victorim (Reeve), 
AmiUasia duiguUda (Sowb.), AncUinrh donsaia (Gray), Olwa 
CMmia (Dados), Sjpomdjdus Wrigkikmus (Cross). 

Paris 

Aeademy of Beioneet, August ii.— M. Holland, President, 
iu the duLir.— Note on the disposition of the fcetal envelopes in 


the aye-aye {Chiromys madagascaritHsis)^ by M. Alphonsi 
Milne-Edwards. The author finds that there is nothing abnor- 
mal in the foetal membranes of the aye-aye, and that they corre- 
spond in every respect with those of the typical lemurians, wi^ 
which they must be definitely classified. — Observations in con- 
nection with a recent communication of General Menabrea on 
Charles Babbage’s analytical calculating-machine, by M. L^oo 
Lalanne. From an interview with Mr. Babbage at London m 
18^1 the author is led to believe that a document is still oi 
existence either among the papers of M. Binet or among those 
of Mr. BaV>bage himself, in which he gives his final siews on the 
subject of calailating-machincs in general. M. Lalanne here 
publishes two original letters of Mr. Babbage referring to that 
document, and dated June 19, 1851. — Examination of two 
theorems connected with the rule of Newton ; conclusions, by 
M. E. de Jonqui^rres. — Remarks on the volcanic debris collected 
on the east coast of the island of Mayotte, at the north-west 
end of Madagascar, by M. E. dc Jonquieres. These debria, 
which were thrown up in consideraldc quantities on May 16, 
1884, consisted of fine pumice, probably from Krakatoa. 
Amongst them was a large specimen already incrusted with 
shells. 'I'hcy appear to have traversed a distance of alrout 3840 
nautical miles in 259 flays at a velocity of I4‘8 miles a day. 
— Nf»tc on the phenomenon of ghibular electric bolts, two illus- 
trations, by M. Gaston Planltl The author produces artificially 
cflects .analogous to those of the fire-balls so often witnessed in 
the atinfisphere. — Researches on some combinations formed Ipr 
halfud s.alts with the oxygenated salts of the same metal, by M. 
II. fie Chatelier. — Note on the influence of heat on the respira- 
tory organs, by M. Ch. Kichet. — Note on the influence of 
intellectual work on the elimination of phosphoric acid by the 
urine, by M. A. Mairel. — Anatomy of the maxillary apparatus 
in the locust, gr.asshopper, cricket, and other members of the 
family of grinding insects, by M. J. Chatin. — Contributions to 
the hisloiy of the Pliocene flora of Java, by M. L. Crie. — On 
some peculiar luminous phenomena observed about the sun at 
Morges, on the Lake of Geneva, by M, F. A. Forel. —-Notes 
were received from M. Ch. W. Zenger on the possible existence 
of still undiscovcreil planetary bodies ; from M. L. Jaubert on 
an aerolite seen on July 10 ; and from M. L. Favre on m 
classification of the sciences. 
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THE '^ENCYCLOP.EDJA BRITANNICA " 

The Encyclopedia Britannica. Ninth Edition. V’ol. 

XVn. Mot-Orm. (Edinburgh: A. and C Black. 
1884.) 

^T'HE present volume of the “Britannica” contains 
^ an unusual number of articles of moderate length 
but of g^reat importance. Among them are numerous 
articles of scientific interest, and of these we note especially 
the following : — 

The article Optics^ by Lord Rayleigh, is so good that 
it is to be regretted that considerations of space had 
to be attended to. The subject is one which has hitherto 
been presented in a form somewhat repulsive to the 
student ; and the writer, who has contrived to make even 
Primary and Secondary Focal Lines attractive as well as 
interesting, deserves high credit. The general subject of 
Geometrical Optics had already been sketched in the 
article Light, so that the present article deals, almost ex- 
clusively, with the second (and sometimes higher) approxi- 
mations. But Lord Rayleigh has not confined himself to 
the postulates of that science ; he has freely availed 
himself of the principles of the wave-theory, whenever 
they were required to simplify a demonstration or to 
explain a result. And he intersperses, here and there, 
hints as to the easier methods of exhibiting and testing 
the results of theory, hints which will be of great advan- 
tage to the student. 

Commencing with the theorem that a set of rays, 
originally perpendicular to a surface, can, after any 
number of reflections and ordinary refractions, be cut 
orthogonally by another surface, the author develops 
generally the properties of Caustics and f'oeal Lines. 
He then proceeds to apply these properties to prisms, 
mirrors, and lenses. The practical adjustment of the 
collimating and obser>^ing telescopes for spectroscopic 
work, and the accurate measurement of refractive indices 
are described. Here we have some interesting remarks on 
the reasons for employing the position of minimum devia- 
tion in the observation of spectral lines. Next we have 
the formation of a pure spectrum, specially for the purpose 
of securing a visual field uniformly illuminated with 
homogeneous light. This leads to a general sketch of the 
methods and results of von Helmholtz and Clerk- Maxwell 
with regard to compound colours. Then we have a dis- 
cussion of Spherical and Chromatic Aberration, with 
some brief but highly practical remarks on the construc- 
tion of achromatic and aplanatic lenses for diflerent pur- 
poses. Stokes’ important results as to the secondary 
spectrum are here given with some detail ; and the 
methods of Foucault and Topplcr for detecting slight 
defects of figure, or slight irregularities of refractive index, 
are explained. Next come the important questions of the 
brightness of an image, and the resolving power of an 
optical instrument The limits to resolving power, with 
the important diflerence, in this respect, l^tween the 
telescope and the microscope, are well, but only too 
briefly, given : — and we have also a short r^sumd of the 
author’s own important discussion of the same question 
VoL XXX.*— No. 774 


for spectroscopes and gratings. We conclude with the 
remark, which has been forced on us at almost every 
paragraph, that while brevity is oflen a most desirable 
virtue, it is one whose exercise should be permitted only 
to those (no doubt the majority) who have nothing to say. 
Lord Rayleigh would do a great ser\Mce to science if, 
taking the present essay as a skeleton, he would develop 
it into a handy volume. 

Prof. Cayley handles the subject of Numbers, from the 
mathematician's point of view, in tw*o compact articles. 
That on the Partition of Sumbers, which is little more 
than explanatory of the term, wc pass over. That 
on the Theory of yumbers is a very carefully written 
account of the past condition and present position 
I of a subject, “ which, originating with Euclid, has in 
I modern times, in the hands of Legendre, Gauss, Lejeune- 
j Dirichlet, Kummer, Kronecker, and others [we may inter- 
1 polate the names of Cayley, Sylvester, and Henry Smith], 
been developed into a most extensive and interesting 
branch of mathematics." The branch is well known to 
be one of limited interest, for does not He Morgan write 
that the subject is an isolated part of mathematics, which 
may be taken up or not at the choice of the student ? 

‘ It may possibly at some future time be connected with 
ordinary analysis ; that is to say, the determination of the 
integer solutions of a set of equations may not be so dis- 
tinct a thing from that of a mere solution, integer or not, 
as it IS at present.” The author distinguishes between 
the ordinary (or simplex) theory and the various complex 
theories. “ In any theory, ordinary or complex, wc have a 
first part, which has been termed the theory of congruences ; 
a second part, the theory of homogeneous forms ; and a 
third part, comprising those miscellaneous investigations 
which do not come properly under either of the foregoing 
heads.” The details arc too technical for these columns, 
but the r^sumd of results is drawn up in a manner likely 
to be most useful to a student, as it clearly indicates the 
present condition of matters, being brought down to the 
very latest date by a master who has done good w'ork in 
this very direction. There are a few typographical inac- 
curac ies ; besides we note the following trifling (we think) 
oversights In Article 15 it is said : “ If is not a prime 
number, then 1,2, 3 . . . (/ - i)So (mod. surely 
it should be added, “except when / «4”; in Art. 16, 
line 13, last bracket, for - 3 read - 4 ; in Art. 19, 
lines 9, 10, interchange 11 and 17; in Art. 20, line 15, 
should not 13 and 35 be relegated to the next line ? The 
whole article is so carefully printed that we have thought 
it not out of place to point out these oversights. 

Capt. Moriart/s reputation as a practical navigator has 
given an unusual interest to the article on Navigation^ in 
which he may have been expected to impart to others the 
trick of his own skill. Wc must confess to a certain 
amount of disappointment. The essay is well enough, 
but it is not what we expected j not what, we still thinks 
we had a right to expect. It is in fact little more than a 
short elementary treatise on the subject, comprising some 
of the simpler and more familiar problems, but taking 
little note of the more exact or more convenient methods 
which are often required, not perhaps for the daily deter- 
mination of a ship’s position at sea, but for the checking 

T 
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of the chronometers and compasses, or for the more 
certain guidance of the vessel when in with the land. 
And for an account of such the " Encyclopaedia is, we 
conceive, the proper place : for it is not a work addressed 
to a youngster learning for the first time how to rough out 
a course and distance, or to work a meridian altitude or 
chronometer ; but rather to the general reader wishing to 
gain some insight into the methods in use, or to the adept 
who is desirous of a ready reference to those branches of 
the subject which do not come within the scope of the 
ordinary text-books. 

It is thus that we do not agree with Capt. Moriarty in 
the disparagement of lunars, which he would relegate 
altogether to the examination room ; the excellence of 
chronometers in the present day renders— he seems to 
say— lunars of no practical use ; and holding this opinion, 
his notice of the problem is incomplete, and certainly very 
unpractical. But Sir Charles Shadwcll, whose scientific 
knowledge of the subject is at least equal to that of Capl. 
Moriarty, has within these last three years pointed out 
(*‘ Notes on the Reduction of Lunar Observations,^^ Potter, 
1881) that the lunar method is the only one which gives 
the seaman an independent astronomical solution of the 
problem of finding longitude at sea. ** Chronometers,” he 
says, “ may fail, or go astray ; accident or carelessness 
may neglect to wind them up ; errors may have been 
committed in determining or applying their rates, which 
may not have been discovered till loo late to rectify them. 
In these dilemmas, the sole remedy availaVMe for pointing 
out the real position of the ship in longitude, is a lunar 
observation.” Capt. Moriarty presumably thinks that the 
rarity of such “ dilemmas ” renders them of no practical 
importance: that they do occur, however, is within the 
cognisance of every navigator ; but we fear that under 
the influence of teaching such as this, the skill to get out 
of the dilemma in a masterly manner is rapidly becoming 
scarce : for, as Sir Charles Shadwell has well said, “ Con- 
fidence in the hour of uncertainty cannot be improvised 
for the occasion ; it can only be the result of habitual 
practice.” We venture therefore to protest most earnestly 
against the pernicious doctrine to which Capt. Moriarty 
has lent the sanction of his name. If it is worth a ship’s 
while to carry the cumljious and costly array of masts 
and rigging as a stand-by in the event of the huge and 
powerful engines being disabled, it is surely at least 
equally worth while to carry the handy and inexpensive 
skill to observe and compute a lunar, as a check on the 
very delicate machinery of a chronometer. 

In speaking of these, the most exact of all observations 
with the sextant, we may call attention to the verj- in- 
sidious error which arises from false centering, and which 
is much more common than is generally understood. To 
detect this and find the corrections for it, Capt. Moriarty 
recommends the taking and computing a number of equal 
altitudes, comparing the error of chronometer so found 
with. the known error of chronometer. This method is 
excessively laborious, but may be shortened somewhat by 
the construction of a curve of error, as Capt Moriarty has 
described. There is also the danger, which he has 
omitted to notice, of the whole work going round in a 
vicious circle ; of first determining the error of chrono 
meter by a faulty sextant, and of then using that error to 
correct the sextant. Capt. Moriarty appears not to 


know, or has at any rate neglected to point out, that, 
for an almost nominal fee, sextants can be tested at 
Kew by a specially constructed apparatus, the invention 
(we believe) of Mr. Francis Galton. Many men buy a 
sextant with as little care as they would buy a gridiron ; 
but no one who means to use his sextant for purposes of 
exact navigation should think of concluding the purchase 
without getting a satisfactory Kew certificate with it. li 
he does, he richly deserves all the trouble and annoyance 
which the neglect of this very simple precaution may 
entail. 

Perhaps the best section of Capt. Moriarty’s article is 
that in which he has treated of the modem application of 
what is commonly known as Sumner’s method of deter- 
mining a ship’s position ; what he says on this subject is 
admirable ; we can only wish that he had devoted a little 
more space to it, and given it a full development ; for the 
theory and the practical use of lines of equal altitude are, 
as yet, neither sufficiently understood nor attended to by 
navigators. It would, for instance, have been well to 
have called attention to the very exceptional value of 
Venus for these observations ; and to the many special 
cases which arise when the bearing of a distant peak can 
be taken. In conclusion, we would heartily endorse Capt. 
Moriarty’s commendation of Paper’s “Practice of Navi- 
gation.” It is, beyond question, the best practical work 
which has yet appeared, and we cannot but express our 
regret that neither in the Royal Navy nor in the Merchant 
Service, are its merits properly recognised. The text- 
book commonly used in the Navy is Inman^s, as edited 
by Jeans ; that used in the Mercantile Marine is Norie’s. 
Either of them is very far inferior, as a practical work, to 
Raper ; but the difficulty of changing an established text- 
book has hitherto been found insuperable. 

LETTERS TO THE EDITOR 

[ The Editor does not hold kimselj responsible for opinions expressed 
by his correspondents » Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[ 7 he Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts,'] 

The Electric Light for Lighthouses 

In your interesting article on the experiments on lighthouse 
illumination now in progress at the South Foreland (p. 362) the 
writer alludes to the remarkable cpienching influence of even a 
light mist on the electric light as compared with either gas or 
oil lights, and suggests that the smaller area of the illuminatinc 
centre in the case of electricity may have something to do with 
the matter. 

Ajiart from this, however, selective absorption by water 
vapt)iir must play an imix)rtant part, and a great deal must de- 
pend on the colour of the l>eam ; that is to say, the proportion of 
diflerent rays combined in it. 

MM. Janssen, Angstrom, and others have shown that vapour 
of water in the atmosphere reduces the intensity of the riolet end 
of the spectrum in a general manner and the red end in a more 
special manner. An examination of Angstrom’s m^ of the 
telluric lines in the solar spectrum (sec Schellen’s “ Spectrum 
Analysis,” Huggins’ translation, Fig, 95, p. 264) will show that, 
while the extreme red and all the blue ends of the spectrum are 
much darkened by absorption lines, there is a tone from betweem 
B and C to 8 which is comparatively free from them. This 
region indudes the orange ray^ and p^ of the red and yellow. 
It IS the most luminous part of the spectrum, and co n ta in s the 
rays which will penetrate farthest in a fog. Hence it is that the 
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sun appears redder as it sinks towards the hv^rizon, and loses 
more of its blue rays in the thicker atmosphere* 

Gas and oil lights are richer in these j>enetrativc rays than the 
arc light, which is peculiarly rich in the blue rays easily ab- 
sorbed. Hence a g^ jet can be seen a long distance in a fog. 
though, like the sun, it appears redder in tinge than usual. An 
arc light, on the other hand, is not seen far, however j>oneirative 
it may be in clear weather. I liave often observeil on London 
Hridge, in a fog, that the arc lamps l>econic of a bhink white ; 
the brilliant arc seems to disappear, and the carbon points, 
slightly reddened, glow through the mist. The arc with its blue 
rays is the part which suffers most, and hence the latter the 
incandescent points in comparison, the likelier the light to 
l^enetratc. Tnc ordinary electric incandescent lamp has. ac- 
cording to the late R. Sabine, 20 per cent, more orange rays 
than daylight, a fact which may account for its greater penetra- 
tive power than the arc ; but, owing to its cost, it U debarred 
from lighthouse work. 

On the whole it would anj-iear advisable to employ the spec- 
troscope in the South Foreland exi^erimcnts, in order to find out 
what the absorptive action of mists is on arc, gas, .and oil lights. 
If it should turn out, as above indicated, that the arc fails in 
penetration from lack of certain yellow, orange, and red rays, 
it might be useful to try the effect of supplying the needful rays 
by mixing certain salts with the carbons. j. Munro 

West Croydon 


The Cholera Germ 

The importance of o»r g.iining dear i<lea> nf ihe cause of 
cholera as soon as jtossible prompts me to venture to suggest 
the direction in which may besought an explanation of the three 
propositions in Nature (p. 26), and which “ K. K.*’ there says 
“appear to me to he in hopeless contradiction." The proposi- 
tions are, substantially, as follows: — (i) The aunma-shapetl 
)»acillus is the cause of choleia ; (2) the alimentary canal is the 
exclusive organ of its entrance into the botiy ; (3) the comma- 
shaped bacillus is killed l»y add. 

The life of most plants is destroyed by pas>ing through the 
alimentary’ c.anal of animals or man, yet seeds i>f grasses, grains 
<if cereals*, &c., not infrequently pass through .animals without 
ic.struction, and afterwarrls germinate and leprodiiee their kind. ! 
Seeds of small fruits sometimes pass uninjuretl through the human j 
body and through hirtU, Spores of bacilli are known to with- 
stand treatment which is destructive of the bacilli themselves. 
Unless the comma shaped bacillus is exceptional in not forming 
such sjrores, it seems to me that the three n>reg(»ing pr<ijMisiiions 
may not only be thus explained, but that ihe^ may soon supply 
an explanation of what has lieen long waning expl.anaiion, 
namely, the fact that the dejections of eliolcra patients arc not 
often, if ever, found infectious when first vtuded, but soon be- 
come infectious. I'his accords perfectly with the three ])roposi- 
tions if we sup|Kisc that the coinma-shajie<l bacillus, s«jon after 
)>eing voided m the dejections, forms spores which are capable 
of resisting the acids of the stomach. It socius very important to 
have this point investigated. To plead for such investigation, 
by whoever has opportunity, is a main object of this letter. 

The many instances of the outbreak of cholera in this country 
(U.S.A.) immediately after infected baggage has been un- 
jiackcd, might then receive easy explanation ; the spores, lieing 
inhaled with the breath, would be lilcely to lodge in the jxistcrior 
nares and pharynx, be swallowed, i^asscd tlirough the stomach, 
and in the nutritive alkaline fluids of the intestines find a con- 
genial soil in which to germinate, forming comma-sha|>ed bacilli 
giving off their poisonous by-product which seems to have such 
lianeful influence on the human nervous system. 

Lansing, Michigan, August 8 Hksry B. Baker 

School Museums 

Dr. Gladstone do 2s not allude to l>otanical specimens in 
his communication to Nature last week (p. 384), but these can 
forma very interesting addition. In my fiither’s parish school of 
Hitcham, he had a long row of phials fixc<l against the wall of 
the class-room, wiBi the name of every plant of the parish 
attached below. These were kept constantly supplied by the 
children all through the summer* Whoever first brought any 
species had a s mal l reward. The School Herbarium was entirely 
made by the children ; and for the last twenty-five years I have 
used for teaching purposes specimens dried, mounted, and 


labelled by the children of Hitcham School. Should any one 
desire further details on the subject of Ixitany in schools, 1 shall 
be very glad to communicate with such. 

Drayton House, E.aling George Henslow 

The circulating loan collections of natural history soc- 
mens, rcfcrretl to by Dr. Gladstone in his letter on this subject 
as being establislusl at LivercKml, have l>cen provided and 
organUetl luu by the Sch<x»l Hoard but by the Free Library and 
Museum Committee <if the Cori>tiraiion. They owe their orijrin 
almost entirely to the Kcv. H. H, Higgins, chairman of tnc 
I Museum Sub-Ct)mmiUec, .and their gival value is due to the 
' cl*»se pi*rson.al attt'iuion which that gentleman aiul the Curator 
of the Museum (Mr. T. 1 . Moore) h.ave bestowed on them. The 
specimens ineluiled in the Cidleelions are mu only typical, but 
are of exeelleiu quality, and cannot fail to arouse the interest of 
the children belore whom they are brought. So far as the ex- 
periment has already gone it has proveil very successful, and 
deserves h» be widely known. 

Having h.ad the pleasure of bringing the matter of these col- 
lections forward in the discussion on Hr. Jcx-Blake's papier at 
the Ktlucational Conference, I should l»e gl.ad if you would allow 
me to make this correction as to their origin. 

21. Verulam .Sireci, I.iverpool, Aug. 25 W. Hewitt 


The Permanency of Conttnents 

A.s a small contribution to this theory, the Cornish beaches 
m.ay furnish a quota. They arc entirely composed of finely com- 
minuted shells, with a small admixture of fragments of Bryozoa, 
.spines of minute Kchinoderms, and oeoasitmal mica flakes. Such 
sandy beaches occur in small bays, .and if subjected to meta- 
morphic action would form Unticufar masses of limestone inter- 
Ciilatcd between the strata dcj>ositctl above and below them. 
Hcncc such occurrences of limestone might well indicate such a 
littoral origin as is here displayed. 

St. Ives George Henslow 


Carnivorous Wasps 

I oNf'K witnessed a somewhat similar feat to that mentioned 
by “ F. X." (p. 385). It was at a wayside inn in the Eifel. 
The (ablcclotli was covered with flics. The window was closed 
excepting one smalBcorner at the top. A wasp entered, came 
flireci to the tabic, but instead of attacking some stewcdtVruit 
thereupon, instantly seized a fly, l>ore it off, and after whirling 
roun<l with it, made straight for the small means of exit and 
vanisluMl. 

One evening when at ( !ollegc a small IhjcIIc was flying round 
and round, but at some height over the lamp. A spider on tlvs 
ceiling watching his opportunity, suddenly droppcfl upon it and 
caught it flying! He then ran up with it an<i l)cgan winding a 
l>elt of silk round its laxly. However the liectle ultimately 
managed to slip its meshes and escaped. 

George Henslow 

In reply to your correspondent “ F. N.," I would say that, 
while I do not recollect to have seen wasps, under natural condi- 
tions and in the open air, attacking flies, I have frequently seen a 
wasp, when shut up in a room, or supposing himself to be so 
(for wasps are very stuj>icl in rin<ling their way out of a room), 
attack and partially devour the common house-fly, I yesterday 
witnessed an instance of cannibalism on the tpart of the wasp. 
One of my drawing-room windows was closed, and on this seven 
or eight wasps were engaged in a fruitless struggle against the 
irritating and inexplicable glass, instead of escaping, as they 
might have done, through the other windows, which were open, 
One of them, mure languid and weary than the rest, was 
crawling slowly up and down near the comer of the pane. Some 
minutes afterwards, looking up from my book, I noticed^ two of 
the other wasps engaged in furiously attacking this individuate 
After a few seconds, one of the opponents, perhaps endowed 
with higher moral susceptibilities than the other, flew away. 
The other seized upon the thorax of the now moribund wasp, and, 
after a few moments, began devouring him. 1 watched the pro- 
cess for a minute or two, and then the cover of a book put ia 
end to the existence of the cannibal and of his prey. 

A day without food reduces a wasp to a state of fiunine, asA 
it might be easily ascertained whether be does not eommooly. 
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Uke anlmalf of a hi^er order, become a cannibal under these 
drcumstaaoes. W. Clement Ley 

iMtterworih, August 22 

I HAVE twice within the lost few days noticed the same thing 
t1^ your correspondent writes about, viz. wasps devouring 
dies. In the first instance the dy was found held fast by the 
feet of a wasp which I had killed ; the dy was dead, but I think 
intact. In the second instance the body of the dy was reduced 
to a shapeless mass, and about half had been devoured, no doubt 
by the wasp. I had previously observed a wasp apparently 
attacking a butterdy (small white), possibly for the same pur- 
pose ; it was, however, unsuccessful. 1 do not know whether it 
is unusual for wasps to do this, but I have certainly never observed 
it ^fore. H. N. Dixon 

Northampton 

The question of your correspondent **F. N." in your last 
number (p. 385), inquiring whether the incident observed by 
him is an unusual occurrence or not, is one that has been so 
frequently asked that it is somewhat curious that the fact has 
not become recognised generally as constituting a regular habit 
of the insect. Four years ago several letters upon this subject 
were communicated to Nature (p/W^ vol, xxi. pp. 417, 494, 
53^1 f^ 3 f pnd vol. xxii. p. 31), and many other notices of the 
practice might be quoted. Darwin related having oliserved a wasp 
seize and carry off a dy too large for convenient transport, whicn 
returned to the ground to cut off the wings to lighten its weight, 
and then dew away with it. During the hot months, butchers’ 
shops, as 1 have frequently noticed, arc much resorted to by 
wasps as a hunting-ground, and although they arc also fond of 
the juice of dead meat, they are encouraged rather than de- 
stroyed, in consequence of the benefit they confer by their habit 
Preying upon “ blow- dies,” as I have more than once liecn 
told by the shonkeepers themselves. "William White 

Highbury Hill, N., August 23 


With reference to the account of the wasp and dyin Nature 
by ‘‘F. N.", though not exactly an answer to the query put, still 
the following may be of some interest to him and others of your 
readers ; — 

1 was sitting one day in an arliour in the grounds of Duff 
House, when a wasp and a blueljottle-dy fell at my feet. Here 
a scudle (it could scarcely be called a dght) ensued, which lasted 
a few seconds. I think the wasp used its sting as well as its 
mandibles. The fly dead, the wasj) then tried to lift it. This 
was frequently repealed, but without avail. The wasp then went 
round and round and over the fly several times. Then another 
trial. But no ; it seemed to me that the fly was Uw heavy or 
too bulky. The wasp now began to nibble at the bcxly of 
Its prostrate victim, and at last severed it in two. It then seized 
one portion, an<l after making the attempt twice, succeeded, 
rose, and disajijHyared. In a little while, however, I was rather 
surprised to see the wasj^ return ; at least one similar came, and 
having whizzed round alxnit my head, looked at me, went and 
hovered for an instant or so above the spot where the other half 
of the fly lay, then alighted, and Ixire it off in Iriunijih. I do not 
think that the wasp intended to eat the fly, but rather meant it 
as food for the larvae at home. Thomas Edward 

Banff, Scotland 


Seeing the communication of “F. N.” on a ** Carnivorous 
Way in last week’s Nature brings to my recollection a 
similar observation of my own about a fortnight ago. My atten- 
tion was drawn to an immense numlier of wasps and flies feeding 
together, apparently in perfect amity, at the Iwttom of a recently 
emptied sugar hogshead that was lying on its side in the sun. 
The amity, I may say, was not altogether jxjrfect, ns when a 
wasp approached a fly the latter sjieedily gave way. Suddenly 
a wasp, which was flying aliout in the interior of the tub, darted 
on an unsuspecting fly which was peacefully regaling itself with 
sweets, and carried it off. I managed to trace its flight to a 
neighbouring wall, where I saw the wasp apparently busily en- 
gaged in devouring the fly. On approaching more closely, in 
order to find out if I could what these unamiable proceHtngs 
were, I disturbed the wasp, which flew away with the fly still in 
Its grasp, and this time I was unable to follow it. My impres- 


sion at the time was, I remember, that the waip wished to 
rob the fly of its sugar. This was the only case I noticed. 

Leicester, August 2$ £. F. Bates 

[We have received numerous letters of the same purport as the 
ab^e. The subject was discussed in Nature, vote. xxi. and 
xxii., as referred to by Mr. White above. ~£ d.] 


Fireballs 

Whilst speaking of the electric discharge to the Rev. Canon 
Thomas, of Meifod, a few days ago, he told roe that he was 
some years ago overtaken by a most violent storm of thunder 
and lightning whilst crossing on horseback a Merionethshire 
mountain. During this storm Mr. Thomas saw (what appeared 
to him to lie) three balls of Are successively hurled to the ground 
near him from the clouds. 

About a fortnight ago a sudden and 'Violent thunderstorm 
broke over North-East London, when at least one building was 
struck. The window of nw room was wide OMn at the top. 
During one of the peals of thunder a zigzag line of lightning 
was distinctly seen ^ me (and another person) to come mto the 
room by the open window and form an irregular line of fire 
along the cornice of the room. In the middle of the zigzag 
there seemed to be a momentary stoppage, with a star-like ex- 
pansion of the line. There was no reflection or optical illusion, 
and no damage was done. W. G. Smith 


A Cannibal Snake 

I SEND the following brief history of a snake’s meal off 
another about his equal tn bulk. 

Some years since I was amused at the conduct of a small 
triangular-hcadcd snake about ten inches long that I encountered 
in a road, who coiled himself and struck at me as if to dispute 
my progress. He was a pretty little fellow, gray spotted, and I 
picked him up, and carrying him home, deposited him in a small 
fish globe with sand and stones in the l)ottom. Here he lived con- 
tentedly for several months without eating anything, although 
frequently tempted with various insects and other food. After 
three months or so, my neighbour’s cliildren brought in a small 
black snake, shorter, but rather larger in diameter than my pet, 
and we decided to place the two together. Scarcely had the 
new-comcr touched the sand than my pet glided rapidly around 
the sides of the globe, and struck him with nis fangs iust behind 
the head. The black snake dropped apparently lifeless, the 
other retained his hold with his jaws, and winding bis tail closely 
alxiut midway u]> the body, stretched himself out and his prey at 
the same time, till he seemed to dislocate his vertebra. We 
could hear the black snake crack. An hour or so later I found 
that he had l>egun to swallow him, having already got the head 
fairly inside his jaws. I called my family and neigh^urs, and 
we watched the process for several hours. He coiled the lower 
part of his body around his prey at the distance of an inch or two 
from his jaws, so lightly that it seemed almost to cut it in two, 
and then appeared to curl himself together and force the portion 
between the coil and his jaw down his throat. "When that por- 
tion was ingested, he took a fresh hold lower down and repeated 
the action. The black snake disappeared quite rapidly, until 
the amount swallowed distended and stiffened the other, so that 
Ihj could not hold it with a coil. After this the process was slow 
and tedious, apparently being mainly carried on by alternate 
retractions of the jaws, and it took nearly half an hour to dispose 
of the last inch, which was of course veiy small. Finally he 
succeeded, and lay stretched out, a singular-looking specimen, 
his outline distorted by the convolutions of the reptile he hacl 
swallowed, which could plainly be traced through his distended 
skin. He lay quiet for sever^ days, and apparently digested 
the greater }>ortion of it. 1 never fed him again, and Anally 
turnm him loose, his parting salute being a vicious attack upon 
my boot. C. F. Crehore 

Newton, Massachusetts, August 12 


WATER BELLS 

^HE .accompanying design (from La Nature) repre- 
* sents a water bell, the invention of M. Bourdon, of 
more transparent and complete effect than those hitherto 
produced, which have all either made the water issue by 
a very diminutive annular orifice, or shot the liquid jet 
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a disk of polished metal fv*ith slightly elliptic rim, 
p^udng in either case a bell fringed all round its 
circumference and lacking transparency. 

The bell to which we here call attention is distinguished 
by the way in which it causes the liquid vein to expand as 
soon as it reaches the orifice of the tijutage. Instead of 
making it strike against a metal plate, the surface of 
which, however carefully polished, always betrays some 
imperfection, M. E. Bourdon brings an antagonistic 
column of water to bear on it, so that the jet expands and 
falls into the basin, forming a bell as clear as cr> stal and 
impervious enough to cut off all communication bet^*een 
the interior and circumambient air. 


The pipe conducting the water from the reservoir ends 
in a truncated form of nozzle, of al^ut la degrees of 
angular opening, in such a way as to make dl the threads 
of water converge towards the middle of the jet Over 
this is placed concentrically to the truncated nozzle a glass 
tube of about 20 cm. in length, and of the same interior 
diameter as that of the orifice by which the water rises 
from the reservoir. This antag<.)nistic tube, as it may be 
called, has to be supported by a cop|>er rod fixed cither 
against a wall or on the margin of the basin, at a 
distance of 2 cm. between its lower extremity and the 
tnmeated appendage. The reservoir must be kept at a 
constant level by means of a water-gauge cock. The 



water-height above the jet will be about 60 cm. The flow 
of the water or its stoppage will of course be regulated by 
a cock. 

The apparatus so arranged and the basin filled with 
water to tne level of the overflow, the cock will be gently 
opened, and the water traversing the interval between 
the ajutage and the antagonistic tube will rise a few 
centimetres high in the latter. A ball of ovoidal shape 
will then come to view. By opening the cock very slowly 
its diameter will gradually enlarge till the bell assumes 
the form of a hemisphere. At this point let the opening 
of the cock be reduced a very little, and the bell will 
change its shape ; its rim will become lowered to the 


SCIENCE AND THE SANDHURST 
EX AMINA TIONS 

have now before us the revised regulations for the 
examinations of candidates for admission to the 
Royal Military College, Sandhurst. Up to and including 
the summer examination of 1885 the present scheme is to 
remain in force. Under it Mathematics, English History, 
and Latin receive 3000 marks each ; Greek, French, 
German, Experimental Science, General and Physical 
Geography and Geology count 2000 marks each. Candi- 
dates arc left free to select any four of these subjects. 
They may also take up drawing, for which 1 500 marks 
are given. After the summer of 1885 the subjects are to 
be grouped and marked as follows 



Marks 

•1. Mathematics ... 

3000 

2. I,atin 

3000 

3. French 

3000 

4. German 

.. 3000 


j plane of the water of the basin, and its profile will show 
a bell similar to the gardener^s bell glass. 

By placing a very thin copper wire vertically towards 
the top of the bell, a vertical incision may be made in 
the bell, parting it into two separate sides. Through the 
gap thus formed, a statuette, a lighted candle, or a cage 
containing a bird, may be introduced inside the bell with- 
out wetting it. The tubes hitherto used have not ex- 
ceeded 20 mm. in diameter ; but by employing appa- 
ratus of much larger dimensions, water bells of from 
3 to 4 metres in diameter might be produced just as per- 
fect as those of from 60 to 80 centimetres, and under 
which people might walk about or lounge at pleasure. 


Marlui 

Class 11 . — 1. Greek ... ... ... ... 2000 

2. Higher Mathematics 2000 

3. English History 2000 

4. Experimental .Sciences ... 2000 

5. Physical Geography and Geology 2000 

Class HI. — 1. English Com]H>sition 500 

2. Drawing, Freehand 500 

3, ,, Geometrical 500 


Of these subjects candidates mus/ take up three from 
Class I., and may take up either the remaining subject in 
Class 1 . or any one suoject in Class 11 ., and may also 
take up all the subjects in Class 1 1 1 . 

These figures speak for themselves. Science is now 
placed on an equal footing with Creek and Higher 
Mathematics, &c., and its position is therefore somewhat 
improved as compared with that assigned to it in the pro- 
posals of a few' months since. In the main, however, the 
revised scheme cannot be satisfa<,iury to any one who has 
the interests of education at heart. 
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After our article of June 26 (p, 189) it is needless to go 
much further into detail, but it may be pointed out that 
hitherto certain subjects, of which Science is one, have 
had 3000 marks each, whilst three others have had 3000, 
and free choice of four subjects among these has been 
allowed. Owing to the great influence which marks have 
naturallv exercised upon the choice of candidates and to 
other circumstances, the position of Science has been 
modest enough. In future, however, it will have (to put 
it numerically) about one-fourth of its previous chance, 
since, instead of the candidates being free to select four 
subjects, they will now only be free to select one. In 
short the final arrangements, though undoubtedly improve- 
ments upon those announced a few months since, and in 
one particular considerable improvements, are in their 
main features retrograde and unsound. They will hamper 
those of our schools which make it their aim to widen the 
basis of education in this country by the introduction of 
science into their regular work, and they will further dis- 
courage those who have hitherto hesitated from following 
their example. They will be a check on freedom and 
progress in education. The new regulations no doubt 
will encourage the study of modern languages. They do 
this, however, at too great a cost to other subjects of at least 
equal importance. We regret very much that the War Office 
authorities have not adopted some plan by which, whilst 
securing a knowledge of those subjects which they regard 
as professionally essential, they would have left a fairer field 
to such studies as Higher Mathematics, Natural Science, 
Greek, &c. Whilst wc regret so much the blow to science 
teaching in our schools which is given by the final adoption 
of the scheme before us, and that young men of scientific 
capacity should stand so poor a chance of employment 
in our military services, we must acknowledge that in 
their revised regulations the War Office authorities have 
efifected a distinct improvement by the new grouping of 
the experimental sciences and the addition of a practical 
examination to each group ; although, from the greatly 
inferior position which science will hold in future, wc fear 
that the practical advantage in the Sandhurst examina- 
tions will be very small. If, however, such a grouping of 
the natural sciences could be extended to the Woolwich 
examination also, it would be a great gain. The allotment 
of marks at present in force in the Woolwich competi- 
tions deals very fairly with the various subjects. Mathe- 
matics and Drawing, which arc of special importance, are 
duly encouraged, whilst a fair liberty of choice among 
other subjects is left to the candidates. It has, however, 
been a complaint that, owing to the unequal difficulties 
presented by the present groups, some science subjects 
are unduly encouraged at the cost of others. This com- 
plaint ought practically to cease under such a classifica- 
tion as is now introduced into the Sandhurst scheme, for 
it ought no longer to be difficult for the examiners to set 
papers of fairly equal difficulty and range, \ye hope this 
change of detail may be extended to the science of the 
Woolwich examinations. Wc believe it would be wel- 
comed by all those who have the interests of science 
teaching at heart. 


T//£: BRITISH ASSOCIATION 

^HE fifty-fourth annual meeting of the British Asso- 
^ elation commenced yesterdav at Montreal. About 
800 members have arrived in Montreal from England, 
and the interest taken in the meeting both in Canada 
and the United States is evidenced by the great 
number of visitors which it has attracted to that city. 
The reception accorded to the Association both by the 
city and the Dominion is all that could be wished. Mon- 
treal itself has raised a fund of 40,000 dollars for expenses, 
and over 300 members have been received as guests into 
private houses. McGill College, where the Association 
meets, has been specially prepared for the purpose, and 


there is every probability that the meeting will be a 
success in all respects. 

The proceedings began last night with the address of 
the President, Lord P^yleigh, who was to be introduced 
by Sir William Thomson. To-day the Sectional proceed- 
ings began, and it will be seen from what follows that the 
addresses are quite up to the average. To-morrow 
evening Prof. Lodge delivers his lecture on “ Dust ” ; on 
Saturday Prof. R. S. Ball gives the popular lecture, his 
subject being Comets ” ; and on Monday evening Dr. 
Dallinger gives a richly illustrated account of the lowest 
forms of life. 

Extensive arrangements have been made for excur- 
sions of the members to Quebec, Ottawa, and other places 
of interest in the Dominion and the United States, with 
garden parties, soirdis^ and receptions, in the intervals of 
the meetings. The citizens of Quebec are arranging to 
entertain 6^ members on Saturday. 

iN'Ai’t.ukAL Address hy the Right Hon. Lord Rayleigh, 
M.A., D.C.L., F.K.S., F.R.A.S., F.K.G.S., Professor 
or Kxi'erimkntal Physics in the University of 
Camhrid(;e, President 

I*j is no ordinary meeting of the British Association which 1 
have now the honour of addressing. For more than fifty years 
tlic Association has held its autumn gathering in various towns 
of the United Kingdom, and within those limits there is, I sup- 
pose, no place of importance which we have not visited. And 
now, not satisfied with past successes, we are seeking new worlds 
to conquer, Wlien it was first proposed to visit Canada, there 
were some who viewed the project wdlh hesitation. For my 
own part, 1 never quite understood the grounds of their appre- 
hension. Perhaps they feared the thin end of the wx'dge. 
When once the ])rinciple was admitted, there was no knowing 
to what it miglil lead. So rapid is the development of the 
British ICmpire, that the time might come when a visit to such 
out-of-lhe-way jdaces as J^ondon or Manchester could no longer 
he claimed as a right, but only asked for as a concession to the 
I susceptibilities of the English. But seriously, whatever objec- 
tions may have at first been felt soon were outweighed by the 
consuleiation of the magnificent opjiortunities which your hos- 
pitality affords of extending the sphere of our influence and of 
iHfcoming acquainted with a part of the Queen’s dominion 
which, ass(»ciated wdth sjdcndid memories of the past, is ad- 
vancing d.aily hy leaps and hounds to a ]>osili(>n of importance 
such as not long ag^> was scarcely dreamed of. For myself, 1 
am not a stranger U) your shores. I remember well the impres- 
sion made upon me, seventeen years ago, by the wild rapids of 
the St. Lawrence, and the gloomy grandeur of the Saguenay. 
If anything impressed me more, it w'as the kindness with which 
I was received by yourselves, and which 1 doubt not will be 
again extended not merely to myself but to all the English mcm- 
ber> of the Association. 1 am confident that those who have 
made up their minds to cross the ocean will not repent their 
decision, and that, apart altogether from scientific interests, groat 
advantage may be expected from this visit. Wc Englishmen 
ought know more than we do of matters relating to the Colo- 
nies, .and anything which tends to bring the various parts of the 
F.mpire into closer contact can hardly be over-valued. It 
pleasant to think that this Association is the means of furthering 
an object which should l>c dear to the hearts of all of us ; and 
I venture to .say that a large jiroportion of the visitors to this 
country will In; astonished by what they see, and will carry home 
an impression which lime will not readily eflace. 

'lo be connected with this meeting is to me a great honour, 
but also a great responsibility. In one respect, especially, I feel 
that the Association might have done well to choose another Pre- 
sident. My own tastes have led me to study mathematics and 
physics rather than geology and biology, to which naturally more 
attention turns in a new countr}*, presenting as it does a fresh 
field for investigation. A chronicle of achievements in these 
departments hy workers from among yourselves would have been 
suitable to the occasion, but could not come from me. If you 
would have preferred a different subject for this address, I hope 
at least that you will not hold me entirely responsible. 

At annual gatherings like ours the pleasure with which friends 
meet friends again is sadly marred by the absence of those who 
can never more take their part in our proceedings. Last year 
my predecettM in this office had to lament the untimely loss of 
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Sp^tiswoode and Heniy Smith, dear friendi of many of us, 
and prominent members of our Association. And now, again, 
a wdl-known form is missing. For many years Sir W. Siemens 
has been a regular attendant at our meetings, and to few indeed 
imve thev been more indebted for success. Whatever the occa- 
sion, in nis Presidential Address of two years ago, or in commu- 
nications to the Physical and Mechanical Sections, he had always 
new and interesting ideas, put forward in language which a child 
could understand, so great a master was he of the art of lucid 
statement in his adopted tongue. Practice with Science was his 
motto. Deeply engaged in industry, and conversant all hi«« life 
with engineering operations, his opinion was never that of a 
mere theorist. On the other hand, ne abhorrctl rule of thumb, 
striving always to master the scientific principles which underlie 
rational design and invention. 

^ It is not necessary that I should review in detail the w’ork of 
Siemens. The part which he took, during recent years, in the 
development of the dvnamo machine must be known to many 
of you. We owe to him the practical adoption of the nietho«l, 
first suggested by Wheatstone, of throwing into a shunt the coiU 
of the field-magnets, which a greatly improved stoadine-<s of 
action is obtained. The same characteristic's are i>hservahle 
throughout — a definite object in view and a well-directed perse- 
verance in overcoming the difficulties by which the path is usually 
obstructed. 

These are indeed the conditions of successful invention. The 
world knows little of such things, ami regards the new m.ichinc 
or the new method as the immediate outcome of a happy idea. 
Probably, if the truth were known, wc should see that, in nine 
cases out of ten, success depends as mucli upon good ivulgmcnt 
and perseverance as ujx>n fertility of imagination. The labours 
of our great inventors arc not unappreciated, but I doubt whether 
we adequately realise the cnormou.s obligations un<lcr which wc 
lie. It i.s no exaggeration to say that the life of such a man .as 
Siemens is spent in the public service ; the advantages which he 
reaps for himself being as nothing in comparison with those 
which he confers upon the community at large. 

As an example of this it will be sufficient to mention one of 
the most valuable achievements of his active life—his introduc- 
tion, in conjunction with his brother, of the regenerative gas 
furnace, by which an immense economy of fuel (estimated at 
millions of tons annually) hits been effected in the manufacture 
of steel and glass. The nature of this economy is easily ex- 
plained. Whatever may be the work to be done by the burning 
of fuel, a certain Umperature is neces-ary. For ex.amplc, no 
amount of heat in the form of boiling water wouhl be of any avail 
for the fusion of steel. When the products of combustion arc 
cooled down to the point in nuestion, the heat wliich they still 
contain is useless as regards tne puri)osc in view. 'I'be import- 
ance of this consideration depends entirely upon the working 
temperature. If the object be the evaporation of water 01 the 
warming of a house, almost all the heat may be extracted from 
the fuel without special arrangements. But it is otherwise when 
the temperature required is not much below that <if combustion 
itself, for then the escaping gases carry away with them the 
larcer part of the whole heat developed. It was to meet this 
difficulty that the regenerative furnace was devised. The pro- 
ducts of combustion, before dismissal into the chimney, arc 
caused to pass through piles of loosely slacked fire-brick, to 
which they give up their neat. After a time the fire-brick, upon 
which the gases first impinge, becomes nearly as hot as the fur- 
nace itself. By suitable valves the burnt gases arc tlicn diverted 
through another stack of brickwork, which they heat up in like 
manner, while the heat stored up in the first slack is utilised to 
warm the unburnt gas and air on their way to the fuimacc. In 
this way almost all the heat developed at a high temperature 
during the combustion is made available rr»r the work in hand. 

As it is now several years since your presidential chair lias 
been occupied by a professed physicist, it may naturally be ex- 
pected that I should attempt some record of recent progress in 
that branch of science, if indeed such a term be applicable. For 
it is one of the difficulties of the task that subjects as distinct as 
medianics, electricity, heat, optics, and acoustics, to say nothing 
of astronomy and meteorology, are included under phyi-ics. 
Any one of these may well occupy the life-long attention of a 
man of science, and to be thoroughly conversant with all of 
them is more than can be expected of any one individual, and is 
probably incompatible with the devotion of much tinie and 
energy to the actual advancement of knowledge. Not that I 


would complain of the association sanctioned by common par- 
lance. A sound knowledge of at least the principles of general 
physics is necessarj' to the cuUi\*ation of any department. TTie 
pre<lominance of the sense of sight as the meclium of communi- 
cation w’ith the outer world, brin^ with it dependence ui'ion the 
science of optics ; aiul there is hardly a branch of science in 
which the effects of Umperature have not (ofien witlu-mt much 
success) to be reckoned with. Besides (ho neglected borderland 
between two branches of knowleilge is often that which best 
repays cultivation, or, to use a metaphor of Maxwell's, the 
greatest benefits may be derived fi*om a cross- fertilisation of the 
sciences. The wealth of material is an evil only from the point 
of view of one of whom too much may lie expeclctl. Another 
difficulty incident to the task, which must be faced, but cannot 
be overcome, is that of estimating rightly the value, and even 
the correctness, of recent work. It is mU always that which 
seems at first the most important that proves in the end to l>e 
so. The history of science teems with examples of discoveries 
which attractcil little notice at the lime, but afterw.ards have 
taken root downw.aixls an<l borne much fruit upw'ards. 

One of the most striking .advances of recent years is in the 
production and applicati«m «)f electricity upon a l.arge scale— a 
subject which I have alrcmly h.ad occasion to allude in con- 
nection with ilic W’ork of .Sir \V, Siemens. The dynamo ma- 
chine is indeed founded upon discoveries of Far.iday now more 
than half a century old ; hut it has rc»piircd the protracted 
l.i hours of many inventors to bring it to its present high degree 
of t'llicicncy. Looking back at the matter, it seems strange 
that pi ogress shivald have been so slow. I di> not refer to dc- 
t.ails of design, the elalniration of which must always, I $up]>ose, 
require the experience of actual work to indicate what ports ore 
structurally weaker than they shoiihl he, or arc exposed to undue 
wc.ar and tear. Hut with regard to the main matures of the 
problem it would almost seem as if the difficulty lay in want of 
fiiilh. Long ago it was rectigniscd that electricity derived from 
chemical action is (on a large scale) too expensive a source of 
mechanical power, notwithstanding the fact that (as proved by 
Joule in 1846) the conversion of electrical into mechanical wort 
can be effected with great economy. From this it is an evident 
conse<juencc that electricity may ndvarUagcously be obtained 
from mechanical power ; and one cannot help thinking that if the 
fact h.a<l been Iwirne steadily in mind, the devclf>pincnt of the 
dynamo might h.ave lieen much more rapid. Hut (tiscovericsand 
inventions arc apt to appear obvious when regarded from the 
st.indpoint of accomplished fact ; and 1 draw attention to the 
matter only to priini the moral that wc do well to push the 
attack persist cnlly when wc (an be sure lieforehand that the 
obst.aclc'- to be overcome arc only difficulties of contrivance, and 
th.at wc .are not vainly figliting unawares ag.ainst a law of 
Nature. 

The present dcvclojuncnt of electricity on a large scale de- 
pends, however, almost ;is much upon the incandescent lamp as 
upon the dynamo. The success of these lamps demands a very 
perfect v.icuum — not more than about one-millionth of the 
normal rpmntity of air should remain — and it is interesting to 
recall that, twenty years ago, such vacua were rare even in the 
laboratory of the physicist. It is pretty s.afe to say that these 
wonderful results would never have been accomplished liad 
practical a]>pli cat ions alone been in view. The way was pre- 
pared by an army of scientific men whose main object was the 
advancement of knowledge, and wlio could scarcely have imagined 
that the processes which they claljorated would s(ion lic in use on 
.a commercial scale and intrusted to the hands of ordinary 
workmen. 

When I speak in hopeful language of practical electricity, I 
do not forget the disappointment within the last year or two of 
many over-sanguine expectations. The enthusiasm of the in- 
ventor and promoter are necessary to progress, and it seems to 
Ims almost a law of nature that it shouhl overpass the bounds 
marked out by reason and experience. What is most to be 
regretted is the advantage taken by speculators of the often tin- 
instructed interest felt by the public in novel schemes by which 
its imagination is fired. But looking forward to the future of 
flcclric lighting, we have good ground for encouragement. 
Already the lighting of large passenger-ships is an assured 
success, and one which will l>c highly appreciated by those t»- 
vellcrs who have experienced the tedium of long winter evenings 
unrelieved by adequate illuminatitui. ifere, no doubt, the con- 
ditions are in many respects especially favourable. As rtfpaedM 
space, life on board ship is highly concentrated ; while unity of 
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maiuLgemetit and the presence on the spot of skilled engin^rs 
obviate some of the difficulties that arc met with under other 
circumstances. At present we have no experience of a house-to- 
house system of illumination on a great scale and in competition 
with cheap gas ; but preparations arc already far advanced for 
trial on an adequate scale in I^ondon. In large institutions, such 
as theatres and factories, we all know that electricity is in 
successful and daily extending operation, . 1. r n r 

When the necessary power can be obtained from the fall of 
water, instead of from the combustion of coal, the conditions of 
the problem arc far more favourable. Possibly the severity of 
your winters may prove an obstacle, but it is impossible to regard 
your splendid river without the thought arising that the day may 
co ne when the vast^wers now running to waste shall be l>ent 
into vour service. Such a project demands of course the most 
careful consideration, but it is one worthy of an intelligent and 
enterprising communitv. 

The r^uirements of practice react in the most healthy manner 
upon scientific electricity. Just as in former days the science 
received a stimulus from the apjdication to lelfgra])hy, under 
which everything relating to measurement on a small scale 
acquired an importance and development for which we might 
otherwise have had long to wait, so now the requirements of 
electric lighting arc giving rise to a new development of the art 
of measurement upon a lar^e scale, which cannot fail to ]irovc of 
scientific as well as practical importance. Merc change of 
scale may not at first appear a very important matter, but it is 
surprising how much modiheation it entails in the instruments, 
and in the processes of measurement. For instance, the resist- 
ance coils on which the electrician relies in dealing with currents 
whose maximum is a fraction of an ampere fail aitogelher when 
it becomes a question of hundreds, not to say thousands, of 
amperes. 

TTie powerful currents, which are now at command, constitute 
almost a new wea^xm in the hands of the physicist. KfTects 
which in old days were rare and difTicult of observation may 
now be produced at will on the most consjucuous scale. Con- 
sider for a moment Faraday’s great discovery of the ** Magneti- 
sation of Light,*’ which Tynd.nll likens to the Weisshorn among 
mountains, ns high, beautiful, and alone, 'i'his judgment (in 
which I fully concur) relates to the scientific aspect of the dis- 
COVC17, for to the eye of sense nothing could liave liecn more 
insignificant. It is even possible that it miglit have eluded 
altogether the pcnclnation of F.araday, had he not been provided 
with a fecial quality of very heavy glass. At the present day 
these effects may be produced ujKin a scale that wouhl have 
delighted their discoverer, a rotation of the plane of jiolarisation 
through 180® being perfectly feasible. With the aid of modern 
appliances, Kundt and Rbntgcn in Germany, and II. Hccqiierel 
in France, have detected the rotation in gases and vapours, 
where, on account of its extreme smallness, it had previously 
escaped notice. 

Again, the question of the magnetic saturation of iron Ims now 
an importance entirely beyond what it possessed at the time of 
Joule’s early observations, 'J'hcn it required special arrange- 
ments purposely contrived to bring it into prominence. Now in 
every dynamo machine, the iron of the field -magnets approaches 
n state of saturation, and the ver)’ elements of an exjdanation of 
the action require us to take the fact into account. It is indeed 
probable that a better knowledge of this subject might lead to 
improvements in the design of Uicsc m.^chincs. 

Notwithstanding the important work of Rowland and Stolctow, 
the whole theoi7 of the behavi <iir of soft iron under vTirying 
magnetic conditions is still somewhat obscure. Much may be 
ho|)ed from the induction balance of Hughes, by which the 
marvellous powers of the telephone are applied to the discrimina- 
tion of the properties of metals, as regards magnetism and 
electric conductivity. 

The introduction of pow^erful aUernate-curreni in machines by 
Siemens, Gordon, Ferranti, and others, is likely also to have a 
salutary effect in educating^ those so-called practical electricians 
whose ideas do not easily rise above ohms and volts. It has long 
been known that when the changes are sufficiently rapid, the 
phenomena are governed much more by induction, or electric 
inertia, than by mere resistance. On this principle much may 
be explained that would otherwise seem paradoxical. To take 
a comparatively simple case, conceive an electro-magnet wound 
with two contiguous wires, upon w'hich acts a given rapidly 
periodic electromotive force. If one wire only be used, a certain 
amount of heat is developed in the circuit. Supixise now that 


the second wire is brou|[ht into operation in par^lel — a proceed- 
ing equivalent to doubling the section of the original wire. An 
clectncian accustomed only to constant currents would be sure 
to think that the heating effect would be doubled by the change, 
as much heat being developed in each wire separately as w« at 
first in the single wire. But such a conclusion would be entirely 
erroneous. The total current, being governed practically 
the self-induction of the circuit, would not be aujgmented by the 
accession of the second wire, and the total heating effect, so far 
from being doubled, would, in virtue of the superior conduc- 
tivity, be halved. 

During the last few years much interest has been felt in the 
reduction to an absolute standard of measurements of electro- 
motive force, current, resistance, &c., and to this end many 
laliorious investigations have been undertaken. The ^ subject fs 
one that has engaged a good deal of my own attention, and I 
should naturally have felt inclined^ to dilate upon it, but that 1 
feel it to be too abstruse and special to be dealt with in detail 
upon an occasion like the present. As r^ards resistance, I will 
merely remind you that the recent determinations have shown a 
so greatly improved agreement that the Conference of Electri- 
cians assembled at Paris in May have felt th^selves justified in 
defining the ohm for practical use as the resistance of a column 
of mercury of o'* C., one square millimetre in section, and 106 
cm. in length — a definition differing by a little more than 1 per 
cent, from tliat arrived at twenty years ago by a committee of 
this Assr)ciation. 

A standard of resistance once determined upon cm be em- 
bodied in a “ resistance coil,” and cvpied without much trouble, 
and with great accuracy. But in order to complete the electrical 
system, a second standard of some kind is necessary, and this is 
not so easily embodied in a permanent form. It might conve- 
niently consist of a standard galvanic cell, capable of being pre- 
pared in a definite manner, whose electromotive force is once for 
all determined. Unfortunately, most of the batteries in ordinary 
use arc for one reason or another unsuitable for this purpose, 
but the cell introduced by Mr. Latimer Clark, in which the 
metals arc zinc in contact with saturated zinc sulphate and pure 
mercury in contact with mercurous sulphate, appears to give 
satisfactory results. According to my measurements, the electro- 
motive force of this cell is i *435 theoretical volts. 

\Vc may also conveniently express the second absolute electri- 
c.al measurement necessary to the completion of the system by 
tsaking advantage of F.'imday’s law that the quantity of metal 
decomposed in an electrolytic cell is proportional to the whole 
quantity of electricity that j>.asscs. The l)cst metal for the pur- 
pose is silver, deposited from a solution of the nitrate or of the 
chlorate. I'he results recently obtained by Prof. Kohlrausch 
and by myself arc in vciy good agreement, and the conclusion 
that one ampere flow’ing tor one hour decomposes 4*025 grains 
of silver, can hardly be in error by more than a thousandth part. 
This numlicr being known, the silver voltameter gives a ready 
and very accumte meihocl of measuring currents of intensity 
varying from one-tenth of an amfiere to lour or five amperes. 

The beautiful and mysterious phenomena attending the dis- 
charge of electricity in nearly vacuous spaces have been investi- 
gated and in some degree explained by Dc La Rue, Crookes, 
Schuster, Moulton, and the lamented Spottiswoode, as well as 
ly various able foreign experimenters. In a recent research 
Crookes has sought the origin of a bright citron-coloured band 
in the phosphorescent spectrum of certain earths, and after 
encountering difficulties and anomalies of a most bewildering 
kind, has succeeded in proving that it is due to jrttrium, an ele- 
ment much more widely distributed than had been supposed. A 
conclusion like this is stated in a few words, but those only who 
have undergone similar cx}>erience are likely to appreciate the 
skill and | 5 erscverancc of which it is the final reward. 

A rem.'irkable obser^'ation by Hall of Baltimore, from which 
it appeared that the flow of electricity in a conduct!^ sheet was 
disturbed by magnetic force, has been the subject of much dis- 
cussion. Mr. Shelford Bid well has brought forward experiments 
tending to prove that the effect is of a secondary character, due 
in the first instance to the mechanical force operating upon the 
conductor of an electric current when situated in a powerful 
mametic field. Mr. Bidwelfs view agrees in the main with Mr. 
Hall’s division of the metals into two groups according to Uie 
direction of the eff ct. 

Without doubt the most important achievement of the dder 
generation of scientific men has been the establishment and 
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^plication of iKc great laws of thermodynamics, or, as it is 
<iften called, the mechanical theory of heat. The first law, which 
asserts that heat and mecha nical work can be transformed one 
into the other at a certain fixed rate, is now well understood by 
evei^r student of physics, and the number ex]7ressing the me- 
<^ ti a ni c a l equivalent of heat resulting from the experiments of 
Joule hu been confirmed by the researches of others, and espe- 
cially of Rowland. But the second law, which practically is 
even more im^rtant the first, is only now oeginning to 
receive the full appreciation due to it. One reason of this may 
be found in a not unnatural confusion of ideas. Words do not 
always lend themselves readily to the demands that arc made 
upon them by a growing science, and 1 think that the almost 
unavoidable use of the word equivalent in the statement of the 
first law is partly responsible for the little attention that is given 
to the second. For the second law so far contradicts the usual 
statement of the first, as to assert that equivalents of heat and 
work are not of equal value. While work can always be con • 
verted iiito he^, heat can only be converted into work under 
certain limitations. For every practical purpose the work is 
worth the most, and when we speak of equivalents, we use the 
w'ord in the same sort of special sense os that in which chemists 
speak of equivalents of gola and iron. The second law tc.nches u$ 
that the real value of heat, as a source of mechanical power, dc- 

I Ycnds upon the temperature of the body in which it resides ; the 
lotter the body in relation to its surroundings, the more available 
the heat. 

In order to see the relations which obtain between ilie first 
and the second law of thermo-dynamics, it is only nccess.ary 
for us to glance at the theory of the steam-engine. Not many 
years ago calculations were plentiful demonstrating the in- 
efficiency of the steam-engine on the basis of a comparison of 
the work actually got out of the engine with the mechanical 
equivalent of the heat supplied to the T)oiler. Such calculations 
Inok into account only tne first law of thcrmo-dynamics, which 
deals with the equivalents of heat and work, and have very little 
bearing upon the practical question of efficiency, which requires 
us to have regard also to the second law. According to that 
law the fraction of the total energy which can Imj converted into 
work depends u|)on the relative tcm|>craturcs of the boiler and 
condenser ; and it is, therefore, manifest that, as the tempera- 
ture of the boiler cannot be raised indefinitely, it is impossible to 
utilise all the energy which, according to the first law of thermo- 
dynamics, is resident in the coal. 

On a sounder view of the matter, the efficiency of the steam- 
engine is found to be so high that there is no great margin 
remaining for improvement. 1'he higher initial temper.ature 
tiossible in the gas-engine opens out much wider possibilities, 
and many good judges look forward tt) a time when the steam- 
engine will have to give way to its younger rival. 

To return to the theoretical ({uestion, w'e may say with .Sir W. 
Thomson that, though energy canmit be destroyetl, it aver tends 
to ^ dissipated, or to pass from more available to less available 
forms. No one who has grasped this principle can fail to 
recognise its immense importance in the system of the universe. 
Kvery change, chemical, thermal, or mechanical— which lakes 
place, or can take place, in Nature, does so, at the cost of a 
certain amount of available energ)’. If, therefore, we wish to 
inquire whether or not a proposed transformation can take place, 
the question to be considered is whether its occurrence would 
involve dissipation of energy. If not, the tr.'insformation is 
(under the circumstances of the case) absolutely excluded. Some 
years ago, in a lecture at the Royal Institution, I endeavoured to 
draw the attention of chemists to the importance of the principle 
of dissi]3ation in relation to their science, ]x»inting out the error 
of the usual assumption that a general criterion is to be found in 
respect of the development of neat. For example, the solution 
of a salt in water is, if I may be allowed the phrase, a downhill 
transformation. It involves dissipation of energy, and can there- 
fore go forward ; but in many cases it is associated with the 
absorption rather than with the development of heat. I am 
glad to take advantage of the present opportunity in order to 
repeat my recommend^ion, witn an emphasis justified by actual 
acnlevement. The foundations laid by I'homson now liear an 
edifice of no mean proportions, thanks to the labours of several 
physicists, among whom must especially mentioned Willard, 
Gibbs, and Helmholtz. The former has elaborated a theory of 
the equilibrium of heterogeneous substances, wide in its prin- 
dpies, and we cannot doubt for-reaching in its consequences. In 
a series of masterly papers Helmholtz has developed the concep- 


tion rf frtt with very important applications to the theory 

of :l.e galvanic cell. He points out that the mere tendency to 
solution bears in some cases no small proportion to the affinities 
more usually reckoned chemical, and contributes largely to the 
told electromotive force. Also in our own countiy Dr, Alder 
Wright lias published some valuable experiments relating to the 
subject. 

From the further study of electrolysis we may expect to gain 
improved riews as to the nature of the chemical reactions, and of 
the forces concerned in bringing them about* I am not quali- 
fied — I wish I were— to speak to you on recent progress in 
general chemistry. Perha^is my feelings towards a first love 
may blind me, but 1 cannot hdp thinking that the next great 
advance, of which wc have already some foreshadowing, will 
come on this side. And if I might without presumption venture 
a word of i*ecommeDdation, it would be in favour of a more 
minute study of the simpler chemical phenomena. 

Under the head of scientific mechanics it is principally in 
relation to fluid motion that advances may lie looked for. In 
s|>eaking upon this subject I must limit myself almost entirely to 
exiH^rimcntal work, 'riieoretical hydrodynamics, however im- 
jiortant and interesting to the mathematician, are eminently 
unsuiteil to oral exposition. All I c.*in do to attenuate an in- 
justice, to which theorists are pretty well accustomed, is to refer 
you to the adinirahle rcjwrts of Mr. Hicks, published under the 
auspices of this Association. 

The inqxu'tant and highly practical work of the late Mr. 
Froiule in relation to the i^cqmlsion of ships is doubtless known 
to most of you. Recognising the fallacy of views then widely 
held as to the nature of the resistance to be overcome, he showed 
to demonstration that, in the c.ise of fair-shni>e<l bodies, we have 
to deal almost entirely with resistance dependent upon skin 
friction, and at high speeds upon the generation of surface-waves 
by which energy is carried off. At s|iee<ls which are moderate 
in relation to the size of the ship, the resistance is jiractically 
depcn<lcnt upon skin friction only. Although Prof. Stokes and 
other iiiaihem.ilicians had previously published calculations 
pointing tt> the same conclusion, there can be no doubt that the 
view generally entertained was very diflerent. At the first 
meeting of the Association which I ever atlendcti, as an intelli- 
gent listener, at Hath in 1864, I well remcinher the Nurfirise 
which grcete»l a statement by Kankine that he regarded skin 
friction .as the only legitimate resistance to the progress of a 
well-<lesigned ship. Mr, Kroude's experiments have set the 
question at rest in a nmrmer satisfactory to ihrise who had little 
confidence in theoretical prevision. 

In speaking of an ex|>lanation as satisfactory in which xkin 
frictitin is accepted as the c.ausc of resistance, I must guard 
myself against being supposed to mean that the nature of skin 
friction is itself well unrlerslood. Although its magnitude variex 
with the siiKHJtliness iif the surface, we have no reason to think 
that il would disappear at any degree of smoothness consistent 
wdlh an uUim.ate molecular structure. That it is connected with 
fluifl viscosity is evident enough, but the medus opa*andi is still 
obscure. 

Some important work bearing upon the subject has recently 
been publishetl by Prof. (). Rcynolfis, who has investigated the 
flow of water in tubes as dependent upon the velocity of motion 
and upon the size of the bore. The laws of motion in capillary 
tubes, discovered experimentally by Poiseiiille, arc in complete 
harmony with theory. The resistance varies os the velocity, and 
depemls in a direct manner upon the constant of viscosity. But 
when we come to the larger pijies and higher velocities with which 
engineers usually have to deal, the theriry w'hich presupposes a 
regularly stratified motion evidently ceases to l>e applicable, and 
the problem l)ccomes essentially identical with that of skin fric- 
tion in relation to ship propubion. Prof. Reynolds has traced 
with much succe-s the passage from the one state of things to 
the other, and has proved the applicability under these compli- 
cated conditions of the general laws ot dynamical similarity 
as adapted to viscous fluids by Prof. Stokes, In spitc^ of the 
difficulties which beset both the theoretical and cxjierimental 
treatment, we may hojie to attain before long to a bettm* 
understanding of a sufycct which is certainly second to none in 
scientific as well as practical interest. 

As also closely connected with the mechanics of viscous fluidSf 
I must not forget to mention an imi>artant scries of experiments 
upon the friction of oiled surfaces, recently executed by Mr. 
Tower for the Institution of Mechanical Engineers. The results 
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ffo iitf towardii upsetting some ideas hitherto widely admitted. 
When the lubrication is adequate, the friction is found to be 
nearly indej^dentof the load, and much smaller than is usually 
supposed, giving a coefficient ns low as i/iooo. When the layer 
of oil is well formed, the pressure between the solid surfaces is 
really borne by the fluid, and the work lost is spent in shearing, 
that if, in causing one stratum of the oil to glide over another. 

In order to maintain its j^osition, the fluid must possess a cer- 
tain degree of viscosity, jircniortionate to the pressure ; and even 
when this condition is satisfied, it would appear to be necessary 
that the layer should be thicker on the ingoing than on the out- 
going side. We may, I believe, expect from Prof. Stokes a 
ni^er elucidation of the processes involved. In the meantime, 
it is obvious that the results already obtained are of the utmost 
value, and fully justify the action of the Institution in devoting 
a part of Us resources to experimental work. We may hope 
indeed that the example thus wisely set maybe followed by other 
public bodies associated with various departments of industry. 

I can do little more than refer to the interesting obser\'atioDs 
of Prof. Darwin, Mr. Hunt, and M. Ford on ripplemark. The 
processes concerned would seem to lie of a rather intricate cha- 
racter, and largely dejicndent upon fluid viscosity. It may be 
noted indeed that most of the still obscure phenomena of hydro- 
dynamics require for their elucidation a better comprehension of 
the laws of viscous motion. 'J'lie subject is one which offers 
peculiar difficulties. In some problems in which I have lately 
been interested, a circulating motion presents itself of the kind 
which the mathematician excludes from the first when he is treat- 
ing of fluids destitute altogether of viscosity. The intensity of 
this motion jiroves, however, to be independent of the coefficient 
of viscosity, so that it cannot be correctly dismissed from con- 
sideration as a conseciucnce of a siqipo.sition that the viscosity 
is infinitely small. The a]q)arent lireach of continuity can be 
explained, but it shows how much care is needful in dealing with 
the subject, and how easy it is to fall into error. 

The nature of gaseous viscosity, as due to the diffusion of 
momentum, has been made clear by the theoretical and cx]»eri- 
mental researches of Maxwell. A flat disk moving in its own 
plane between two parallel solid surfaces is impeded by the 
necessity of shearing the iiilervcnirg layers of gas, and the mag- 
nitude of the hindrance is proportional to the velocity of the 
motion and to the viscosity of tlie gas, so that under similar cir- 
cumstances this cflTcct may be taken as a measure, or rather 
definition, of the viscosity. I'Tom the dynamical theory of gases, 
to the development of which he contnbuled so much, Maxwell 
drew the startling conclusion that the viscfisily of a gas should 
be independent of its density, — that within wide limits the re* 
sisiance to the moving disk should be scarcely diminished by 
pumping out the gas, so ns to form a partial vacuum. Experi- 
ment fully confirmed this theoretical antieij^ation — one of the 
most remarkable to be found in the whole histtiry of science, and 
proved that the swinging disk was rctaidcd by the gas, as much 
when the barometer stood at half an inch ns when it stood at 
thirty inches. It was ol)vi<ius, of course, that the law must have 
a limit, that at n certain j»oint of exhaustion the gas must begin 
to lose its power ; and 1 lemembcr tliseu‘'sing with Maxwell, 
soon after the publication of his experiments, the whereabouts 
of the point at which the gas would cease to produce its ordinary 
effect. His apparatus, however, was miite unsuited for high 
degrees of exhaustion, and the failure of the law was first ob- 
served by Kundt and AVniburg, at pressures below i mm. of 
mercury. Subsequently the matter has been thoroughly exa- 
mined by Crookes, who extended his observations to the highest 
degrees of exhaustion as measured by MacLeod’s gauge. Tcr- 
haps the most remarkable results relate to hydrogen. From the 
atmospheric pressure of 760 mm. down to about 4 mm, of 
mercury the viscosity is sensibly constant. From this point to 
the highest vacua, in which less than one-millionth of the original 
gas remains, the coefficient of viscosity dixips down gradually to 
' a small fraction of its original value. In these vacua Mr. 
Crookes regards the gas as having assumed a different, ultra- 
gaseous condition ; but we must remember that the phenomena 
nave relation to the other circumstances of the Case, especially 
the dimensions of the vessel, as well ns to the condition of the 
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Such an achievement as the prediction of Maxwell’s law of 
vucosityhas of course drawn increased attention to the dynamical 
theory of gases. The success which has attended the theory in 
the h^ds of Clausius, Maxwell, Boltzmann, and other mathe- 
in a riciapi , not only in relation to viscosity, but over a large part 


of the entire field of our knowledge of gases, proves that some 
of its fundamental postulates are in harmony with the reality of 
Nature. At the same time it presents ferious difficulties ; and 
we cannot but feel that, while the electrical and optical properties 
of gases remain out of relation to the theory, no final judgment 
is posrible. 'I'he growth of experimental knowledge may be 
trusted to clear up many doubtful points, and a younger genera- 
tion of theorists will bring to bear improved mathematical 
wcap<ms. In the meantime we may fairly congratulate our- 
selves on the possession of a guide which has alre^y conducted 
us to a po.-ition which could hardly otherwise have been 
attained. 

In optics attention has naturally centred upon the spectrum. 
The mystery attaching to the invisible rays lying beyond the red 
has been fathomed to an extent that, a few years ago, would 
have seemed almost impossible. By the use of special photo- 
graphic methods Abney has mapped out the peculiarities of this 
region uiih snch success that our knowledge of it begins to be 
comparable with that of the parts visible to the eye. Equally 
important work has been done by Langley, using a refined in- 
vention of his own based upon the principle of Siemens’ pyro- 
meter. 'I'his instrument measures the actual energy 01 the 
radiation, and thus expresses the effects of various parts of the 
spccirimi upon a common scale, independent of the properties of 
the eye and of sensitive photographic preparations. Interesting 
results have also been obtained by Becqucrel, whose method is 
founded upon a curious action of the ultra-red rays in enfeebling 
the light emitted by phosphorescent substances. One of the 
most startling of Langley's conclusions relates to the influence of 
the atn.os])hcre in modifying the q^uality of solar light. By the 
comparison of observations made through varying thicknesses of 
air he shows that the atmospheric absorption tells most upon the 
light of high refrangibility ; so that to an eye situated outside the 
atmosphere the sun would present a decidedly bluish tint. It 
wouhl be inlet e.-tiiig to com})are the experimental numbers with 
the law of scattering of light by small particles given some years 
ago as the result of theory. 'J'he dcmonstiation by Langley of 
the inadequacy ef Cauchy's law of di‘pcrsion to represent the 
rclati(»n between refrangibility and wave-length in the lower 
part of the spectrum must have an important bearing upon 
optic.nl theory. 

I'hc inve"iigaii(»n of the'rclation of the visible and ultra-violet 
spectrum to various A)ims of nuiller has occupied the attention of 
a host of able workers, among whom none have been more suc- 
cessful than my colleagues at Cambridge, Profs. Livcii g and 
Dewar. 'J'hc subjeei is too large both for the oecasion and for 
the individual, and 1 must pass it by. But, as more closely 
rel.nieil to o])iics proper, 1 cannot resist recalling to )our notice 
a beautiful a])plicalion of the idea of Doppler to the discrimina- 
tion of the origin of certain lines observed in the solar spectrum. 
If a vibrating l;ody have a general motion of approach or reces- 
sion, the waves emitted from it reach the observer with a fre- 
([uency which in the first' case exceeds, and in the second case 
falls short of, the real frequency of the vibrations themselves. 
'I'he consequence is that, if a glowing gas be in motion in the 
line of sight, the spectral lines are thereby displaced from the 
position tlial they would occupy were the gas at rest — a principle 
which, in the hands of Huggins and others, has led to a deter- 
mination of the motion of certain fixed stars relatively to the 
solar system. But the sun is itself in rotation, and thus the 
position of a solar spectral line is slightly dii orent according as 
the light comes from the advancing or from the retreating limb. 
This di.-iplacement was, 1 believe, first observed by Thollon ; 
but what i desire now to draw' attention to is the application of 
it by Cornu to determine whether a line is of solar or atmospheric 
origin. For this purpose a small image of the sun is thrown 
u|X)n the slit of the spectroscope, and caused to vibrate two or 
three times a second, in such a manner that the li^ht entering 
the instrument comes alternately from the advancing and re- 
treating limbs. Under these circumstances a line due to absorp- 
tion within the sun appears to tremble, as the result of slignt 
alternately opposite displacements. But if the seat of the ab- 
soiqnion he in the atmosphere it is a matter of indifiference from 
what part of the sun the lipht originally proceeds, and the line 
maintains its position in spite of the osculation of the image upon 
the slit of the spectroscope. In this way Cornu was able to 
make a discrimination which can only otherwise be effected 
by a difficult comparison of appearances under various solar 
altitudes, ^ 
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. Jnstrniaenul weapon of investigation, the spectroscope 
Itself; has made importaDt advances* On ihc theoretical side, 
we ^ve for our gmdance the law that the optical power in 
gratmgs is proportional to the total number of lino accurately 
niled, without regard to the degree of closeness, and in prisms that 
It IS proportional to the thickness of ghtss traversed. The mag- 
niheent gratings of Rowland are a new power in the hands of 
the spectroscopist, and as triumphs of mechanical art seem to Ih? 
little i'hort of pierfection. In our own reixirl for iSSa Mr. 
Mallock has described a machine. con>tructed by him. for ruling 
large difiraction gratings similar in some respects !»> that of 
Rowland. 

T^e great optical constant, the velocity of light, has Iven the 
sul^ect of three distinct investigations by Cornu, Michelson. and 
Forbes. As may be supposed, the matter is of no ordinary 
difficulty, and it is therefore not surprising that the agreement 
should be less decided than could be wished. From their obser- 
vations, which were made by a modification of Fizeau's method 
of the toothed wheel. Young and Forlnjs drew the conclusion 
that the velocity of light in facuo varies from cohmr to colour, 
to such an extent that the velocity of blue light is nearly 2 per 
cent, greater than that of red light. Such a variation is quite 
opposed to existing theoretical notions, and could only be 
accepted on the strongest evidence. Mr. Michelson, whose 
metnod (that of Foucault) is well suitcil to bring into prominence 
a variation of velocity with wave-length, informs me that he has 
recently repeate<l his experiments with special refcrt iuv to the 
point in question, and has arrived at the conclusitm ihiil n<* 
variation exists comparable with that asscrte<l l»y ^*oung and 
Forbes. The actual velocity differs little from tluit loutul from 
his first series of experiments, and m.iy be l.akcn lo Ik* 299,800 
km. per second. 

It IS remarkable how many of the playthings of our childluKid 
pivc rise to questions of the deepest scientific interest. 'I'he lop 
IS, or may lie, undcrstocxl, hut a complete compiebcnsion of the 
kite and of the soap-bubble would carr}* us far beyond our present 
stage of knowledge. In spite of the admiralde investigations of 
Plateau, it still remains a mystery why soapy water stands almost 
alone among fluids as a material for bubbles. 'I'he beautiful 
development of colour was long ago ascribed to the interference 
of light, called into play by the gradual thinning of the film. In 
accordance with this view the tint is <letcrniined solely by the 
tliickness of the film, and the refractive iiiilex of the flui<I. Some 
of the phenomena are, however, so curious as to h.avc led 
excellent observers like Hrewster to reject the theory of thin 
plates, and to assume the secretion of various kin<ls of colouring 
matter. If the rim of a wine*gl.ish be dij>iie<l in s«N'ipy water, 
and then held in a vertical position, honz<int.il l>ands soon begin 
to show at the top of the film, and extend themselves gradually 
downwards. According to Ilrcwster these bands are n<»t foriiied 
by the “ subsidence and grn<lual thinning of the film,” Ixicaust* 
they maintain their horizonl.1l fXisiiion when the glass is turixsl 
round its axis. The cx|x.‘riment isl)otli easy and interesting ; but 
the conclusion drawn from, it cannot Ik: accepted. 'I'he fact is 
that the various parts ofthC*film c.innot quickly alter their thick- 
ness, and hence when the glass is rotate<i they rearrange them- 
selves in order of superficial density, the thinner parts floating up 
over, or through, the thicker parts. Only thus can the tendency 
be satisfied for the centre of gravity to assume the lowest possible 
position. 

When the thickness of a film falls Mow a small fraction of 
the length of a wave of light, the colour disappears and is re- 
laccd by an intense blackness. Profs. Heinold and Kiicker 
ave recently made the remarkable oliservation that the wliole of 
the black region, soon after its formation, is of unifomi thick- 
ness, the passage from the black to the coloured portions Ijcing 
exceedingly abrupt. Hy two independent methods they have 
determined the thickness of the block film to lie between seven 
and fourteen millionths of a millimetre j so that the thinnest 
films correspond to about one-seventieth of a wave-length of 
light. The importance of these results in regard to molecular 
theory is too obvious to be insisted upon. 

Tlie beautiful inventions of the telephone and the phonograph, 
althoi^ in the mmn dependent upon principles long since 
establi^ed, have imparM a new interest to the study of 
acoustics. T^e former, apart from its uses in every-day life, 
has become in the hands of its inventor, Graham Bell, and of 
Hughes, u instnin^t of first-class scientific importance. The 
theory of its action is still in some respects obscure, as is shown 


by the comparative failure of the many attempts to improve it. 
In connection with some explanations tl^at have been offere<l, we 
do well to remember that molecular changes in solid masses are 
inaudible in themsclve.s, and can only lx* manifested to our oars 
by the generation of a to-and*fro motion of the cxlemal surface 
extending over a sensible area. If the surface of a solid remains 
undisturMl, our e.ars can tell us nothing of what gt>cs on in the 
interior. 

In theoretical aevuisiie^ pn»gress has been steadily maintained, 
and many phenomena which were tibseurc twenty or thirty years 
ago, have since reeeivctl aviequate explanation. If some im- 
tHxtant practical vpiesiions n'niain unsolved, one reason is that 
they have ni»t yet iK'cn definitely si.xted. Almost everj-lhing in 
connection with the ordinary use of our senses presents peculiar 
difficulties to scientific investigation. Some kinds of infotmaiiim 
with regard lt> their ‘surroundings are of such paramount import- 
ance to successive generations of living U'ings, that they nave 
learned to iiUerprel indications which, from a physical point of 
view, .are of the slenderest chaiacler. Kvery day we ave in the 
habit of recognising, without much »liflieully, the quarter from 
which a sountl procectls, but by what steps we attain that en»l 
has not yet been satisfactorily explniiual. It has l»een proved 
that when proper precautions arc taken we are unable to dis- 
tmguish whether a pure lone (as fiom a vibrating tuning-fork 
held over a suitable resonator) comes to us from in front or from 
iH'hiiid. This is what might have U’cn exjK'Cleil from an *r 
pnWi point of view ; hut what would not have been expected is 
that with almost any other sort of st)iiml, from a ela|> of the 
Ihamlsto the clearest vowel sound, the iliscrimination is not tmly 
possible, but easy and instineiive. In these cases it does not 
appear how the pt»ssessi»)n of lw«> ears helps us, though there is 
some evidence that it does ; an«l even when sounds eomc t«» its 
from the right or left, the cx]>lan.aiion c»f the rcaily discrimina- 
tion which is tlien possible with ])ure tones is not so easy as 
might at first appear. We shou]<l l»c inclined lo think that the 
sound was hennl much more loiully with the ear that is turned 
towanls than with the ear llial is turned from it, and that in this 
w.ay the direction was recognised. Hul if wc try the experiment 
we find that, at any rale with notes near the mitldle <»f the 
musical scale, tlic ilifl’erenee ofloinlncss is hy no means so very 
great, 'I'he wave lengths of such notes are long enough in rela- 
tif»n to the <limcnsions of the head to forhid the formation of 
anything like a sound s|Kuh»w in which the averted ear might be 
shellere<i. 

In eoneluding this imperfect survey of recent progress in 
physics, I must warn you cmplialitally that much of great im- 
portance has heen jiassed ovei altogether. 1 should have liked 
to speak to you of those fai ieaeliing speculalu»ns, especially 
.associated with the nain<* of Maxwell, in which light is reganlcd 
.as .a disturhaiiee in an elect 10 -magnetic medium. Indeed, nt one 
time I had thought of taking the scientific work of Maxwell as 
the principal tlicnie of this aci<lre.ss. lUil, like mc>sl men of 
genius, Maxwell delighted in questions trx) obscure ami diflicuU 
for hasty treatment, and thus much of his work could hardly he 
eonsidered upon such an occasion as the ]>re.sent. His l>iogra|ihy 
has recently been jniblishcd, and shoulcl be read hy all wlio are 
interested in science and in scientific men. llis many-sided 
character, the (juairitness of his Iminoiir, the penetration of his 
intellect, his simple but deep religious feeling, the affection 
Mween son and father, the devotitm of husband to wife, all 
combine to fiirm a rare and fascinating picture. To estimate 
rightly his influence upon the present state of science, wc must 
rcgarrl not only the work that he executed himself, important as 
ih,at was, but also the ideas anfl the spirit which he communi- 
cated to others. Speaking for myself as one who in a special 
sense cntCTcrl inlo his labours, I should find it difficult to express 
adequately my feeling of obligation. I'he impress of his thoughts 
may be recognised in much of the l>est work of the present time. 
As a teacher and examiner he was well acquainted with the 
almost univcnal tendency of uninstructed minds to elevate 
phrases aljove things ; to refer, for example, to the principle of 
the conservation of energy for an explanation of the persistent 
rotation of a fly-wheel, almost in the style of the doctor in **Le 
Malade Imaginaire,” who explains the fact that opium sends you 
to sleep by its soporific virtue. Maxwell’s endeayour was 
always to keep the facts in the foreground, and to his influence, 
in conjunction with that of Thomson and Helmholtz, is largdy 
due that elimination of unnecessary hypothesis which is one of 
the dfStingnishing charncteristics of the science of the present day. 
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In speaking nnbvonrably of superfluous hypothesis let me not 
be rnUundcrttood. Science is nothing without generalisations. 
Detached and ill-assorted facts are only raw material, and in the 
absence of a theoretical solvent have but little nutritive value. 
At the present time and in some departments the accumulation 
of material is so rapid that there is danger of indi^stion. By 
a fiction as remarkable as any to be found in law, what has once 
been imblished, even though it be in the Russian language, is 
usually spoken of as ‘'known,” and it is often forgotten that 
the rediscoveiy in the library may be a more difficult and un- 
certain process than the first discovery in the laboratory. In 
this matter we arc greatly dependent upon annual reports and 
attracts, issued principally in Germany, without which the 
search for the discovenes of a little-known author would he 
well-nigh hopeless. Much useful work has been done in this 
direction in connection with our Association. Such critical re- 
ports as those upon hydrodynamics, upon tides, and upon spec- 
troscopy, guide the investigator to tne points most requiring 
attention, and in discussing past achievements contribute in no 
small degree to future progress. But, though good work has 
been done, much yet remains to do. 

If, as is sometimes supposed, science consisted in nothing but 
the laborious accumulation of facts, it would soon come to a 
standstill, crushed, as it were, under its own weight. The 
suggestion of a new idea, or the detection of a law, supersedes 
much that had previously been a burden upon the memory, and 
by introducing order and coherence facilitates the retention of 
the remainder in an available form, 'rhosc who are acquainted 
with the writings of the older electricians will understand my 
meaning when I instance the discovei^ of Ohm’s law as a step 
by which the science was rendered easier to understand and to 
remember. Two processes are thus at work side by side, the 
reception of new material and the digestion and assimilation of 
the old ; and as lioth arc essential, we may spare ourselves the 
discussion of their relative importance. One remark, however, 
should be made. The work which deserves, but I am afraid 
does not always receive, the most credit, is that in which dis- 
covery and explanation go hand in hand, in which not only arc 
new iacts presented, but their relation to old ones is pointed out. 

In making one’s self acquainted with what has liccn done in 
any subject, it is good policy to consult first the writers of highest 
general reputation. Although in scientific matters we should 
aim at independent judgment, and not rely too much upon 
authority, it remains tnie that a good deal must often be taken 
upon trust. Occasionally an observation is so simple and easily 
repeated, that it scarcely matters from whtnn it proceeds ; but as 
a rule it can hardly carry full weight when put forward by a 
novice whose care and judgment there has been no opportunity 
of testing, and whose irresponsibility may tempt him to “take 
shots, ” as it is called. Those who have had experience in accu- 
rate work know how easy it would be to save time and trouble 
by omitting precautions and passing over discrepancies, and yet, 
even without dishonest intention, tf) convey Ine impression of 
conscientious attention to details. Although the most careful 
and experienced cannot hope to escape occasional mistakes, the 
efiective value of this kind of work depends much upon the 
reputation of the individual responsible for it. 

In estimating the present position and prospects of cx|x‘ri- 
mental science, there is good ground for encouragement. The 
multiplication of laborattiries gives to the younger generation 
opportunities such as have never existed before, and w'hich 
excite the envy of those who have had to learn in middle 
life much that now forms part of an undergraduate course. 
As to the management of such institutions, there is room for 
a healthy difference of opinion. For many kinds of original 
work, especially in connection with accurate measurement, 
there is need of expensive apparatus ; and it is often 
difficult to persuade a student to do his hest with imperfect 
appliances when he knows that by other means a lietter 
result could be attained with greater facility. Nevertheless it 
seems to me important to discourage too great reliance upon the 
instrument-maker. Much of the best onginal work has l^een 
done with the homeliest appliances ; and the endeavour to turn 
to the beet account the means that may lie at hand develops 
ingenuity and resource more than the most elaborate determina- 
tions with ready-made instruments. There is danger otherwise 
that the experimental education of a plodding student should be 
too medianical and artificial, so that he is puzzled by small 
changes of apparatus much as many school-b^s are puzzled by 
a transposition of the letters in a diagram of Euclid. 


From the general spread of a more scientific education we are 
w arranted in expecting important results. Just as then are 
some brilliant literary men with an inability, or at least a distaste 
practically amounting to inability, for saentific ideas, so there 
are a few with scientific tastes whose imaginations are never 
touched by merely literary studies. To save these from 
intellectual stagnation during several important years of their 
lives is something gained ; but the thoroughgoii^ advo- 
cates of scientific education aim at much more. To them 
it appears strange, and almost monstrous, that the dead 
languages should hold the place they do in general edu- 
cation ; and it can hardly be denied that their supremacy is 
the result of routine rather than of argument. I do not myself 
take up the extreme position, I doubt whether an exclusively 
scientinc training would be satisfactory ; and where there is 
plenty of time and a literary aptitude I can believe that LAtin 
and Greek may make a good foundation. But it is usel^ to 
discuss the question upon the supposition that the majority ot 
lx)ys attain either to a knowledge of the languages or to an appre- 
ciation of the writings of the ancient authors. The contrary is 
notoriously the truth ; and the defenders of the eidsting system 
usually take their stand upon the excellence of its discipline. 
From this point of view there is something to be said. The lazi^t 
boy must exert himself a little in puzzling out a sentence with 
grammar and dictionary, while instruction and supervision are 
easy to organise and not too costly. But when the cose is stated 
plainly, few will agree that we can afford so entirely to disregard 
results. In after life the intellectual energies are usually en- 
grossed with business, and no further opportunity is found for 
attacking the difficulties which block the gateways of knowledge. 
Mathematics, especially, if not learned young, are likely to re- 
main unlearned. I will not further insist upon the educational 
importance of mathematics and science, because with respect to 
them I shall probably he supjiosed to be prejudiced. But of 
modern languages I am ignorant enough to give value to my 
advocacy. 1 believe that French and German, if properly 
taught, which 1 admit they rarely arc at present, would go^ far 
to replace Latin and Greek from a disciplinary point of view, 
while the actual value of the acquisition would, in the majority 
of cases, lie incomparably greater. In half the time usually 
devoted without success to the classical language^, most boys 
could .acquire a really serviceable knowledge of French and 
German. History and the serious study of f English literature, 
now' shamefully neglected, would also find a place in such a 
scheme. 

There is one objection often felt to a modcrni^ed education, as 
to which a word may not be without use. Many excellent people 
are afraid of science as tending towards materialism. That such 
apprehension should exist is not surprising, for unfortunately 
there are writers, speaking in the name of science, who have set 
themselves to foster it. 1 1 is true that among scientific men, as 
in other classes, crude views arc to be met with as to the deeper 
things of Nature ; but that the life-long beliefs of Newton, of 
Faraday, and of Maxwell arc inconsistent with the scientific 
habit of mind is surely a protwsilion which I need not pause to 
refute. It would be easy, however, to lay too much stress upon 
the opinions of even such distinguished workers as these. Men 
who devote their lives to investigation cultivate a love of truth 
for its own sake, and endeavour instinctively to clear up, and 
not, as is too often the object in business and politics, to ob- 
scure, a difficult question. So far the opinion of a scientific 
worker may have a special value ; but I do not think that he 
has a claim, superior to that of other educated men, to assume 
the attitude of a prophet. In his heart he knows that under- 
neath the theories that he constnicts there lie contradictions 
which he cannot reconcile. The higher mysteries of being, if 
penetrable at all by human intellect, require other weapons than 
those of calculation and experiment. 

Without encroaching upon grounds appertaining to the theo- 
logian and the philosopher, the domain of natural science is 
surely broad enough to satisfy the wildest ambition of its 
devotees. In other departments of human life and interest, 
true progress is rather an article of faith than a rational belief ; 
but in science a retrograde movement is, from the nature of the 
case, almost impossible. Increasing knowled^ brinp with it 
increasing power, and great as are the triumjms of the present 
centur}', w e may well believe that they are but a foretaste of 
what discovery and invention have yet in store for m a nkin d* 
Encourage by the thought that our labours cannot be thrown 
away, let u|||Klouble our efforts in the noble struggle. In the 
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Old Wmid and in the New, recraiu most be enlisted to 611 the 
gace of Aose whose work is done. Happy shonld I be if, 
tiirough this visit of the Association, or by any words of mine, a 
of the youthful actiWty of the West could be ’ 
dm^ into this service. The work may be hard, and the 1 
dTODlme ^verc, but the interest never faUs, and great is the 
privilege of achievement ‘ 


SECTION A 

MATHEMATICAL AND PHYSICAL SCIENCE 

Opening Address by Prof. Sir William Thomson, M.A., 
LL.D., D.C.L., F.R.SS.L. & E., F.R.A.S., Fresidf.nt 
OF THE Section 

Slips towards a Kimtic Theory of Matter 

The now weltknown kinetic theory of gases is a step so 
important in the way of explaining seemingly static properties of 
matter by motion, that it is scarcely possible to help antici- 
pating in idea the arrival at a complete theory of matter, in 
which all its properties will be seen to be merely attributes of 
motion. If we are to look for the origin of this idea, we must 
TO back to Democritus, E])icunis, and Lucretius. We may 
then, I believe, without missing a single step, skip 1800 years. 
Early last century we find in Malebranche’s “ Recherche dc la 
Verity,” the statement that “ durete de corps” depends on 
“petits tourbillons.” ‘ These words, emliedded in a hopeless 
mass of unintelligible statements of the physical, metaphysical, 
and theolc^cal philosophies of the day, and unsupjxirted by any 
explanation, elucidation, or illustration throughout the rest of 
the three volumes, and only marred by any other single sentence 
or word^ to be found in the great book, still do express a distinct 
conception, which forms a most remarkable step towards the 
kinetic theory of matter. A little later we have Daniel 
Bernoulli's promulgation of what wc now accejU as a surest 
article of scientific faith — the kinetic theory of gases. He, so 
far as I know, thought only of the Boyle’s and Marriot’s law of 
the “spring of air,” as Boyle called it, without reference to 
change of temperature or the augmentation of its pressure if not 
allowed to expand for elevation of temperature, a phenomenon 
which perhaps he scarcely knew, still less the elevation of tem- 
perature produced by compression, and the lowering of tempera- 
ture by dilatation, and the consequent necessity of waiting lor a 
fraction of a second or a few secoruls of time (with ai>paratiis of 
ordinary experimental magnitude), to see a subshlence from a 
larger change of pressure, down to the amount of change that 
verifies Boyle’s law. The consideration of these phenomena 
forty yews ago by Toule, in connection with Bernoulli’s original 
conception, formed the foundation of the kinetic theory of gases 
as we now have it. But what a splendid and useful building has 
been placed on this foundation i)y Clausius and Maxwell, and 
what a beautiful ornament wc see on the top of it in the radio- 
meter of Crookes, securely attached to it by the happy discovery 
of Tail and Dewar,® that the length of the free path of the 
residual molecules of air in a good modem vacuum may amount 
to several inches. Clau-sius’ and Maxwell’s explanations of the 
diffusion of gases, and of thermal conduction in gases, their 
charmi^ly intelligible conclusion that in gases the diffusion of 
heat is just a little more rapid than the diffusion of molecules, 
because of the interchange of energy in collisions between mole- 
cules,* while the chief transference of heat is by actual transport 

* Preuye de la supposition que j’ay faite : Que la matiere subtile ou dth^rde 
est ndeesaairement composde de fKTiTs TorRnii.i.ONS ; et qu'ils sont let. causes 
naturelles de tous les cnangements qui arrivent k la matiere *, ce que jc con- 
iinne par I'expUcation dcs effets^ le plus Edndniux de la Physique, tels que 
sont la duretd des co^, leur fluidite, leur pesanteur, leur Idedretd, In tumicre 
ct la rdfraction et rdffexion de see rayons." — Malebranche, “Recherche de 
la Vdritd," 171a. 

® Proc> R. S. E., March a, 1874, and July 5, 1875, 

S On the other hand, in liquids, on account of the crowdednes<i of the mole- 
cules, the diffusion of neat must be chiefly byintercliange of energie.s between 
the molecules, and should be, as experiment proves it is, enormously more rapid 
than the diffusion of the molecules themselves, and this again ought to be 
mndi 1«M r^d than either the material or thermal diffusivities of gases, 
liras the difliiisivity of common salt tlirough water was found by Pick to be 
as small as '000011s square centimetres per second ; nearly soo tunes as great 
as this is the diffuuvlty of heat through water, which was found by J. T. 
^ttomley to be about 'oos square centimetres per second, llie material 
diffhrivities of gases, according to Loschmidt's experiments, range from *098 
ipterdiffusivity^ of carbcmic add and nitrous oxide) to *643 (the inter- 
dunisivity of carboinc oxide and hydrogen), while the thdrmal diffusiviries of 
gases, ca l cu l a te according to Clausius* and Maxwell’s kinetic theory of 
nees, are '069 for carbonic add, *16 for common air or other gases of nearly 
w same dend^, and s'la for hydrogen (all, both matoriiJ and thermal, 
bang raatoned in square centimetres per second). 


of ike molecules themselves, and Maxwell’s explanation of the 1 
viscosity of gases, with the absolute numerical relations which 
the work of those two great discoverers found among the three 
properties of diffusion, thermal ctinduction, and viscosity, have 
annexed to the domain of science a vast and ever-growing 
province. 

Rich as it is in practical results, the kinetic theory <if ga.ses, as 
hitherto vlcveloj>c<i, stops absolutely short at the atom or mole- 
cule, and gives' not even a suggestion towanls explaining the 
prot>ertie8 m virtue of which the atoms or molecules mutually 
influence one another. P'or some guidance towards a decjicr 
and more comprehensive thctiry of matter, wc may hx>k Imck 
with advantage t»» the end of last century, and the lieginning of 
this century, and find Rumfon.rs conclusion regarding the heat 
gcneraie<l in lH>ring a brass jjun : “ It api>ears to me to be 
extremely difficult, if not miiic imjxissiblc, to form any distinct 
idea of anything capable of* being excited ami comnuinicaieil in 
the manner the heat was cxeite<l and communicaied in these 
experiments, except it be motion,” and Davy’s still more 
suggestive statements : “ The phenomena of repulsion are not 
dcjiendenl on a i>eculiar elastic fluid for their existence. ...” 
“ ileal may be defined as a peculiar motion, jirobably a vibration, 
of the corpuscles of bodies, tending to scpamle them. . . 
“To distinguish this motion from others, and to signify the 
causes of our sensations of heat, &c., the name repHhvi*t motion 
has been adopted.” Here we have a most im)>ortnnt idea. It 
would he somewhat aboM figure of speech to sny the earth and 
moon are kept apart by a repulsive motion ; and yet, after all, 
what is centrifugal force but a repulsive motion, and may it not 
be that there is no such thing as repulsion, and that it is solely 
by inertia that what seems to l)c reoulsion is ))roduced ? Two 
Ixidies fly together, ami, accelerated by mutual attraction, if thw 
do not precisely hit one another, they cannot but separate m 
virtue of the inertia of their masses. So, after dashing past one 
another in sharply concave curves round their comnum centre of 
gravity, they fly asunder again. A careless onlooker might 
imagine they had rejielleil one another, and might not noliec the 
diflcrcncc between what he actually secs and what he would sec if 
the two liodics had licen projected with great velocity towards 
one another, and cither colliding and rebounding, i>r lepclling 
one another into sharply convex continuous curves, fly asunder 
again. 

Joule, ('lausius, ami Maxwell, and no doubt Daniel Bernoulli 
himself, and I lielievc every one wlio has hitherto written or 
done anyiliing very explicit in the kinetic theory of gases, ha.s 
taken the mutual action of molecules in collision as repulsive. 
May it not after all be attractive? This idea has never left my 
mind since 1 first read Davy’s “Repulsive Motion,” alnjut 
thirty-five years ago, but I never made anything of it, at all 
events have not «Ionc so until to-day (June 16, 1884)— if this can 
he said to be making anything of it — when, in endeavouring to 
jircparc the jiresent address, 1 notice that Joule's and niy own 
old experiments' on the thermal effect of gases expanding from 
a high-jircssiire vessel through a porous plug, jirovcs the less 
dense gas to have greater intrinsic potentiaT energy than the 
denser gas, if we assume the ordinary hypothesis regarding the 
temperature of a gas, according to which two gases arc of equal 
temperatures’'' when the kinetic energies of their constituent 
molecules are <»f equal average amounts j>cr molecule. 

Think of the thing thus. Imagine a great multitude of 
particles inclosed by a boundary which may be pushed inwards 
in any part all round at pleasure. Now .station an engineer 
corps of Maxwell’s army of sorting demons all round the in- 
closurc, with orders to push in the boundary diligently every- 
where, when none of the liesiegcd troojis are near, anil to do 
nothing when any of them arc seen approaching, and until after 
tliey have turned again inwards. The result will be that, with 
exactly the same sum of kinetic and (KJtential energies of the 
same inclosed multitude of particles, the throng has lieen caused 
to be denser. Now Joule’s and my own old experiments on 
the efflux of air prove that if the crowd Ikj common air, or 


• Republished in Sir W. ThotnHon’* “ Mathematical and Thyrical J’apcr*,** 
vol. i. Article xlix. p. 381. 

• That thi» w a mere h>ix>theri» liax bi»n xcarcely remarkeil by the 
founder* themKelve*, nor by almoHt any writer on the kinetic theory of 
gases. No one has yet examined the qucHtion : What is the crniditiira to 

* average distnlnitiun of kinetic enerjjy, which is ultimately fulfill^ w 

interchange of 

Kineuc cnewy by collisions against itself? Indeed 1 do not kiraw 

the present is the very first statement which has ever been published of this 

exm^tion of the problem of equal temperatures between two gaseous masses. 
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«xy^f or nitrogen, or carbonic acid, the temperature is a little 
higher in the denser than in the rarer condition when the ener- 

S ies are the same. By the hypothesis, equality of temperature 
etween two difTerent gases or two portions of the same gas at 
different densities means equality of kinetic energies in the same 
number of molecules of the two. From our observations prov- 
ing the temperature to be higher, it therefore follows that the 
potential energy is smaller in the condensed crowd. This — 
always, however, under protest as to the teni|>craturc hwothesis— 
j>roves some degree of attraction among the molecules, but it does 
not prove ultimate attraction between two molecules in collision, or 
at distances much less than the average mutual distance of nearest 
neighbours in the multitude. The collisional force might re- 
pulsive, as generally supposed hitherto, and yet attraction might 
predominate in the whole reckoning of difference lictwecn the 
intrinsic potential energies of the more dense and less dense 
multitudes. It is, however, remarkable that the explanation of 
the propagation of sound through gases, and even of the positive 
fluid pressure of a gas against the sides of the containing vessel, 
according to the kinetic theory of gases, is quite independent of 
the nuestion whether the ultimate collisional force is attractive or 
repulsive. Of course it must be understood that, if it is attractive, 
the particles must Ihj so small that they hardly ever meet — they 
would have to be infinitely small to nrvn' meet — that, in fact, 
they meet so seldom, in comparison with the number of times 
their courses arc turned through large angles by attraction, that 
the influence of these purely attractive collisions is preponderant 
over that of the comparatively very rare imjiacts from actual 
contact. Thus, after all, the train of speculation suggested by 
Davy’s ** Kepul ive Motion ” does not allow us to escape from 
the idea of true repulsion, does not do more than let us say it is 
of no consequence, nor even say this with truth, because, if 
there are impacts at all, the nature of the force during the im- 
pact and the effects of the mutual impacts, however rare, cannot 
be evaded in any attempt to realise a c mception of the kinetic 
theory of gases. And in fact, unless we arc satisfied to imagine 
the atoms of a gas as mathematical junnts endowed with inertia, 
and, as according to Ikiscovich, endowed with forces of mutual 
positive and negative attr.nclion, varying according to some 
•definite function of the distance, we cannot avoid the question of 
impacts, and of vibrations and rotations of the molecules result- 
ing from impacts, and we must look distinct ly on e.nch molecule 
ns being cillier a little elastic solid or a configuration of motion 
in a continuous nll-pervading liquid. I do not myself sec how 
we can ever permanently rest anywhere short of this last view' ; 
but it would be a very pleasant temporary resting-place on the 
way to it if we could, as it were, make a mechanical model of 
a (^ns out of little jiieces of round jierfeclly clastic solid matter, 
flying about through the space occupied ])y the gas, and colliding 
with one another and against the sides of the containing vessel. 
'I’his is, in fict, all wc have of the kinetic theory of gases up to 
the present time, and this has done for us, m the hands of 
(’lausius and Maxwell, the great things which const iiutc our first 
stej) towards a molecular lher)ry of matter. Of course from it 
we should have to go on to find on explanation of the elasticity 
and all the other properties of the molecules themselves, a sub- 
ject vastly more complex and difficult than the gaseous proper- 
ties, for the explanation of which wc assume the elastic molecule ; 
but without any explanation of the properties of the molecule 
itself, with merely the assumjUion that the molecule has the 
requisite properties, we might rest hajipy for a while in the con- 
templation of the kinetic theor)' of g.ases, and its explanation of 
the gaseous properties, which is not only sliipciKhmsly important 
as a step towards a more thoroughgoing theory of matter, but 
is undoubtedly the expression of a perfectly intelligible and defi- 
nite set of facts in Nature. lUil alas for our mechanical model 
consisting of the cloud of little elastic solids flying about 
amongst one another, 'rhough each jwrticle have absolutely 
}^>crfcct elasticity, the end must Ix^ juclly mucli the same as if a 
were but imperfectly elastic. 'I'lu* average eftecl of repeated 
and repeated mutual collisions must be to gradually convert all 
the translational energy into energy of shriller and shriller vibra- 
tions of the molecule. It seems certain that each collision must 
have something more of energy in vibrations of very finely divided 
nodal parts than there was of cnerg)' in such vibrations before 
the impact The more minute this nodal suUlivision, the less 
must be the tendency to give up part of the vibrational energy 
into the shape of translational energ)' in the course of a col- 
lision, and 1 think it is rigorously demonstrable that the whole 
translational energy must ultimately become transformed into 


vibrational energy of higher and higher nodal subdivinons if 
each molecule is a continuous elastic solid. Let us, then, leave 
the kinetic theory of gases for a time with this difficulty unsolved, 
in the hope that we or others after us may return to it, armed 
with more knowledge of the properties of matter, wd with 
sharper mathematical weapons to cut through the l^rrier which 
at present hides from us any view of the mmecule itsdf, and. of 
the effects other than mere change of translational motion which 
it experiences in collision. 

To explain the elasticity of a gas was the primary obiect of 
the kinetic theory of gases. This object is only attainable by 
the assumption of an elasticity more complex in character, ana 
more difficult of explanation, than the elasticity of gases — the 
elasticity of a solid. Thus, even if the fatal fault in tne theory, 
to which I have alluded, did not exist, and if we could be per- 
fectly satisfied with the kinetic theory of gases founded on the 
collisions of elastic solid molecules, there would still be beyond 
it a grander theory which need not be considered a chimerical 
object of scientific ambition — to explain the elasticity of solids. 
But we may be stopped when we commence to look in the 
direction of such a theory with the cynical question ; What do 
you mean by explaining a projierty of matter? As to being 
slopped by any such question, all I can say is that if engineering 
were to be all and to end all physical science, wc should perforce 
be content with merely finding properties of matter by observa- 
tion, and using them for practical purjmses. But 1 am sure very 
few, if any, engineers are practically satisfied with so narrow a 
view of their noble profession. They must and do patiently 
observe, and discover by observation, properties of matter, and 
results of material combinations. But deeper questions are 
always present, and always fraught with interest to the true 
engineer, and he will be the last to give weight to any other 
objection to any attempt to see below the surface of thing.s than 
the practical question : Is it likely to prove wholly futile ? But 
now, instead of imagining the question : What do you mean by 
explaining a pro]ierty of matter ? to be put cynically, and letting 
ourselves be irritated by it, sup|M>se we give to the questioner 
credit for being symjiathetic, and condescend to try and answer 
his question. W^e nnd it not very easy to do so. All the pro- 
jicrties of matter are so connected tliat wc can scarcely imagine 
one 1horouf*hfy explained >fi\\\\oy3X our seeing its relation to all the 
others, without in fact having the explanation of all, and till we 
have this we cannot tell what wc mean by ** explaining a pro- 
perty,” or “explaining the properties” of matter. But though 
this consummation may never be reached by man, the progress 
of science may be, 1 believe will be, step liy step towards it, on 
many different niads converging towanls it from all sides. The 
kinetic theory of gases is, as 1 have said, a true step on one of 
the roads. On the very distinct road of chemical science, St. 
Clair Devillc arrived at his grand theory of dissociation without 
the slightest aid from the kinetic theory of gases. The fact that 
he worked it out solely from chemical observation and experi- 
ment, and expounded it to the world without any hypothesis 
whatever, and seemingly even without consciousness of the 
beautiful explanation it has in the kinetic theory of gases, secured 
for it immediately an independent solidity and importance as a 
chemical theory when he first promulgated it, to which it might 
even by this time scarcely have attained if it had first been 
suggested os a probability indicated by the kinetic theory of 
ases, and Iwen only afterwards confirmed by observation. Now, 
owever, guided by the views which Clausius and Williamson 
have given u-. of the continuous interchange of partners between 
the compound molecules constituting chemical compounds in the 
gaseous stale, we sec in Seville’s theory of dissociation a point 
of contact of the most transcendent interest between the chemical 
and physical lines of scientific progress. 

1 o return tc) elasticity ; if we could make out of matter devoid 
of elasticity a combined system of relatively moving parts which, 
in virtue of motion, has the essential characteristics of an elastic 
l>ody, this would surely be, if not positively a step in the kinetic 
theor>' of matter, at least a finger-post pointing a way which we 
may hope will lead to a kinetic theory of matter. Now this, as 
I have alre.ady shown,' w'c can do in several ways. In the case 
of the last of the communications referred to, of which only the 
title has hitherto been published, I showed that, from the 

■ Paper on Vortex Atom*,** /'m-. R. S. E. Febru^' 1867 : abatract 01 
a lecture before the Royal Institution of Clreat Britain, March 4, 1881, on 
** Elasticity Viewed as possibly a Mode of Motion ** ; Thomson and Tait's 
** Natural Philosophy, ** second edition, part x, 345 viii. t0 345xxvU. ; 
Oscillation and Waves in an Ad)*namic G^'rostam S3r»tem" (title oolyX 
R. S. £. March 1383. 
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^lathematical in ves ti ga ti on of a gTrostatically dominated com^ 
,^|iiiuition contained in ^ Thomson and Tail's **Natn> 

%al Philosophy " referred to, it foHows that any ideal system of mate- 
rial particles, acting on one another mutually through massless con- 
necting springy may be perfectly imitated in a model consisting 
. of rigid links joinM together, and having rapidly rotating fly- 
whems pivoted on some or on all of the links. The imitation is 
not contined to cases of equilibrium. It holds also for ribration 
produced by disturbing the system infinitesimally from a position 
of stable equilibrium and leaving it to itself. Thus we may 
make a g 3 rro 3 tatic system such that it is in equilibrium under 
the influence of certain positive forces applied to different 
points of this system ; all the forces being precisely the same 
as, and the points of application similarly situated to, th'^se 
of the stable S)r 8 tem with springs. Then, provided proper 
masses (that is to^ say, proper amounts and distributions 
of inertia) be attributed to the links, we may remove 
the external forces from each system, and the consequent vibra- 
tion of the points of application of the forces will be identical. 
Or we may act upon the systems of material points and springs 
with any given forces for any given time, and leave it to itself, 
and do the same thing for the gyrostatic system ; the consequent 
motion will be the same in the two cases. If in the one case the 
springs are made more and more stiff, and in the other case the 



dlipses, which show in perspective the direction of rotatioa of 
the fly-wheel of each gyrostat. The gyrostatic system fFig. a) 
might hava been constituted of two gyrostatic members, but 
four arc shown for symmetry. The inclosing circle represents in 
each case in section an inclosing spherical ^ell to prevent the 
interior from being seen. In the inside of one there arc fly 
wh^ls, in the inside of the other a massless spring. The pro- 
jecting hooked rods seem as if they are connected by a spring in 
each case. If we hang any one of the systems up by the hook 
on one of its projecting nxls, and hang a weight to tne hook of 
the other projecting rod, the weight, when first pul on, will 
oscillate up anil down, and will g«* on doing so for ever if the 
sj'Stem be alvsoluiely unfricth»nnl. If we check the vibration by 
hand, the weight will hang down at rest, the pin drawn out to a 
certain degree ; and the distance drawm out will l>c simply pro- 

1 >ortional the weight hung on, as in an oniinary spring 

).alancc. 

Here, then, out of m.ilter possessing rigidity, but absolutely 
devoid of elasticity, we have made a perfect model of a spring 
in the form of a spring balance. Connect millions of millions 
of particles by pairs of ri>ds such as these of this spring balancci 
ana ive have a group of particles constituting an elastic solid ; 
exactly fulfilling the mathematical ideal worked out by Navicr, 
Poisson, and Caucliy, and many other mathematicians wlio, fol- 



angular velocities of the fly-wheels arc made greater and greater, 
the periods of the vibrational constiluenl^ of the motion will 
become shorter and shorter, and the amplitudes smaller and 
•mailer, and the motions will approach more and more nearly 
those of two perfectly rijgid groups of material iioints, moving 
through space and routing according to the well-known mode 
of roUtion of a rigid body having unequal moments of inertia 
about its three principal axes. In one case the ideal nearly rigid 
connection between the particles is produced by massless exceed- 
ingly stiff springs ; in the other case it is produced by the 
exceedingly rapid rotation of the fly-wheels in a system which, 

■ when the fly-wheels arc deprived of their rotation, is perfectly 

lii^. 

The drawings (Fi^. 1 and 2) before you illustrate two such 
material sj^ems.^ directions of rotation of the fly-wheels 
in the gyrostatic system (Fig. 2) are indicated by directional 

* In Fig. 1 the two hooked rods seen projecting from the sphere arc con- 
nected by an elastic coach-spring. In Fig. 2 the nooked rods are connected 
CMw to each of two opporite comers of .a four-sided jointed frame, each mem- 
W of which carnes a gynmat so that the axis of rotation of the fly-wheel 
' tt in the axu of the member of the frame which beajn it. Each of the 
booked iwfc m Fig. a u CDnnected to the framework through a swivel joint, 
JO l«l the whole oyrostatic framework may be rotated about the axis of the 
hooked rods In order to annul the moment of momentum of the framework 
about this axis due to rotation of the fly-wheels in the g)Tostat. 


lowing ihcir example, bavc endeavoured lu found a theory of the 
elasticity of solids on mutual attraction and rc|>uIsion between a 
group of material panicles. All ihat cau jiossilily lie done by 
this theory, with its assumptirm of forces acting according to any 
assumed law of relation to distance, is done by tlic gyrostatic 
sy.stcm. Put the gyro.static .system docs, licsides, what the sys- 
tem of naturally acting material particles cannot do : it consti- 
tutes an da.stic solid wliich can nave the Faraday magnclo-optic 
rotation of the plane of polarisation of light ; supposing the 
application of our solid to be a model of the luminiferous 
ether for illustrating the undulatory theory of light. The 
gyrostatic model spring balance is arranged to have zero 
moment of momentum as a whole, and therefore to con- 
tribute nothing to llie Faraday rotation; with this arrange- 
ment the model illustrates the luminiferous etlier in a field unaf- 
fected by magnetic force. But now let there be a different rota- 
tional velocity imparted to the jointed square round the axis of 
the two projecting hooked rods, such as to give a resultant 
moment of momentum round any given line through the centre 
of inertia of the system, and let pairs of the hooked rods in the 
model thus altered, which is no longer a model of a mere spring 
baUmce, be applied as connections f^tween millions of pairs 01 
particles as before ; with the lines of resultant moment of mo- 
mentum all similarly directed. We now have a model elastic 



NATURE 


4*P 


[Atigust 28, 1884’" 


•olid whidi will have the property that the direction of vibration 
in waves of rectilinear vibrations propa^^ated through it shall 
turn round the line of propagation of the waves, just as F a^ay s 
observation proves to be done by the line of vibration of light m 
a dense mediom between the poles of a powerful magnet. The 
cH wave front perpendicular to the lines of resultant moment 
of momentum (that is to say, the direction of propagation being 
parallel to these lines) corresponds, in our mechanical model, to 
the case of light travelling in the direction of the lines of force in 
a magnetic held. 

In these illustrations and models we have different portions of 
ideal rigid matter acting upon one another, by normal pressure 
at mathematical points of contact— -of course no forces of friction 
are supposed, it is exceedingly interesting to see how thus, 
with no other postulates than inertia, rigidity, and mutual im- 
penetrability, we can thoroughly model not only an clastic solid, 
and any combination of elastic solids, but so complex and recon- 
dite a phenomenon as the passage of polarised light through a 
magnetic field. But now, with the view of ultimately discarding 
the postulate of rigidity from all our materials, let us suppose 
some to be absolutely destitute of rigidity, and to possess merely 
inertia and incompressibility, and mutual impenetrability with 
reference to the still remaining rigid matter. With these postu- 
lates we can produce a perfect model of mutual action at a dis- 
tance between solid particles, fulfilling the condition, so keenly 
desired by Newton and Faraday, 01 l>eing explained by con- 
tinuous action through an intervening medium. I'he law of the 
mutual force in our model, however, is not the simple N ewlonian 
law, but the much more complex law of the mutual action lie- 
tween electro-magnets — with this difference, that in the hydro- 
kinetic model in every case the force is opposite in direction to 
the corresponding force in the electro-ma^etic analogue. Ima- 
gine a solid Ijored through with a hole and placed in our ideal 
perfect liquid. For a moment let the hole be stopped by a 
diaphragm, and let an impulsive pressure be applied for an 
instant uniformly over the whole membrane 1 and then instantly 
let the membrane be dissolved into liquid. This action origin- 
ates a motion of the liquid relatively to the solid, of a kind to 
which I have given the name of “ irrotational circulation,” which 
remains absolutely constant however the solid Ihj moved through 
the liquid.^ Thus, at any time the actual motion of the liquid 
at any point in the neighliourhood of the solid will be the 
resultant of the motion it would have in virtue of the 
circulation alone, were the solid at rest, and the motion 
it would have in virtue of the motion of the solid itself, 
had there been no circulation established through the aper- 
ture. It is interesting and important to remark in passing 
that the whole kinetic energy of the liquid is the sum of the 
kinetic cnci^ies which it would have in the two cases separately. 
Now, im^ne the whole liquid to be inclosed in an infinitely 
large, rigid, containing vessel, an<1 in the liquid, at an infinite 
distance from any part of the containing vessel, let two perforated 
solids, with irrotational circulation through eacli, be placed at 
rest near one another. The resultant fluid motion due to the 
two circulations will give rise to fluid pressure on the two Ixxlies, 
which, if unbalanced, will c.'iusc them to move. 'J'he force 
systems — force-and- torques, or pairs of forces — re<|uired to pre- 
vent them from moving will l»e mutual and opposite, and will be 
the same hut opposite in direction to, the mutual force sys- 
tems required to hold at rest two clcctro-magnets fulfilling the 
following specification. The two electro-magnets arc to be of 
the same shape and size as the two IkkIIcs, and to be placed in 
the same relative positions, and to consist of infinitely Inin layers 
of electric currents in the surfaces of solids jxissessing extreme 
diamagnetic quality— -in other words, infinitely small permea- 
bility. The distribution of electric current on each IxKly may 
be any whatever which fulfils the condition that the total current 
across any closed line drawn on the surface once through the 
aperture is eoual to 1/4# of the circulation » through the aperture 
in the hydro-kinetic analogue. 

It mi^t be imagined that the action at a distance thus pro- 
vided for by fluid motion could serve as a foundation for a 
theory of the equilibrium, and the vibrations, of elastic solids, 
and the transmission of waves like those of light through an 
extended quasi-elastic solid medium. But unfortunately for this 

* Tlie integral of tangential component velocity all round any closed 
curve, naaaing once through the aperture, is defined as the o'clic constant," 
or the circulation "('* Vortex Motion," f 60 (a), Trans. R. S. E. April 39, 
x^). It has the same value for all closed curves passing just once through 
m aperture, and it remains constant through all time, whether the solid 
body he in motion or at rest. 


idea the equilibrium is essentially unstable, both in the caff of 
moCTets, and, notwithstanding the fact that the forces are oppo- 
sitely directed, in the hydro-kinetic analogue also, when the 
several movable bodies (two or any greater number) are so 
placed relatively as to l^ in equilibrium. If, however, we 
contact the perforated bodies with circulation through them in 
the hydro-kinetic system, by jointed rigid connecting links, we 
may arrange for configurations of stable equilibrium. Tlius 
without fly-wheels, but with fluid circulations through apertures, 
we may make a model spring balance, or a model luminiferous 
ether, either without or with the rotational quality correspond- 
ing to that of the true luminiferous ether in the magnetic fluid 
— short, do all by the perforated solids with circulations 
through them that wc saw we could do by means of linked 
gyrostats. But something that we cannot do by linked gyrostats 
we can <lo by the perforated bodies with fluid circulation ; we 
can make a mrxlel gas. The mutual action at a distance, re- 
pulsive or attractive according to the mutual aspect of the two 
tx>dies when passing within collisional distance ^ of one another, 
suffices to prepuce the change of direct io^f motion in collision, 
which essentially constitutes the foundation of the kinetic theory 
of gases, and which, as we have seen l)efore, may as well be due 
to attraction as to repulsion, so far as we know from any investi- 
gation hitherto made in this theory. 

There remains, however, as we have seen before, the difficulty 
of providing for the case of actual impacts between the solids, 
which must lie done by giving them massless spring buffers, or, 
which amounts to the same thing, attributing to them repulsive 
forces sufficiently ]>owerruI at very short distances to absolutely 
prevent impacts lietwecn solid and solid ; unless we adopt tbe 
equally repugnant idea of infinitely small perforated solids, with 
infinitely great fluid circulations through tnem. Were it not for 
this fundamental difficulty, the hydro -kinetic model gas would be 
exceedingly interesting ; and, though wc could scarcely adopt it 
as conceivably a true representation of what gases really wc, it 
might still have some importance as a model configuration of 
solid and liquid matter, by which without elasticity the elasticity 
of a true gas might be represented. 

But lastly, since the hydro-kinetic model gas with perforated 
solids and fluid circulations through them fails because of the 
impacts between the solids, let us annul the solids and leave the 
liquid performing irrotation.al circulation round vacancy,* in the 
place of the solid cores which we have hitherto supposed ; or let 
us .innul the* rigidity of the solid cores of the rings and give them 
molecular rotation according to Helmholtz’s theory of vortex 
motion. For stability the molecular rotation must be such as to 
give the same velocity .at tlie boundary of the rotational fluid core 
.as tliat of the irrotationally circulating liquid in contact with it, 
because, .as I have proved, frictional slip between tw’o portions ol 
liquid in contact is inconsistent with stability. There is a 
further condition, upon which I c.annot enter into detail just now, 
but which m,ay be understood in a general way when I say that 
it is a condition of either uniform or of increasing molecular 
rotation from the surface inwards, analogous to the condition 
that the density of a liquid, resting for example under the in- 
fluence of gravity, must either lie uniform or must be greater 
below than above for stability of equilibrium. All that I have 
said in favour of the model vortex gas composed of perforated 
solids with fluid circulations through them holds without modifi- 
cation for the purely hydro-kinetic model, composed of either 
Helmholtz cored vortex-rings or of coreless vortices, and we are 
now troubled wdih no such difficulty as that of the impacts 
between solids. Whether, however, when the vortex theory of 
gases is thoroughly worked out, it will or will not be found to 
fail in a manner analogous to the failure which I have already 
pointed out in connection with the kinetic theory of gases com- 
posed of little elastic solid molecules, I cannot at present under- 
take to sp>eak with certainty. It seems to me most probable 
that the vortex theory cannot fail in any such way, bepuse all I 
have been able to find out hitherto regarding the vibration of 

* According to this view there is no precise disunce, or definite conditioD 
respecting the distance, between two molecules, at which apparently they 
come to be in collision, or when receding from one another they cease to be in 
collision. It is convenient, however, in the kinetic theory of gases, to adopt 
arUtrarily a precise definition of collision, according to which two txxlies or 
particles mutually acting at a distance may be said to be in collision when 
their mutual action exceeds some definite arbitrarily asrigned limit, as, for 
example, when the radius of curvature of the path of either body is than 
a stated fraction (t/100, for instance) of the distance between thm. 

” Investigations respecting coreless vortices will be found in a paper by the 
author, ** Vibrations of a Columnar Vortex," Prac. R. S. E., Mardi 1 x88o ; 
and a paper by Hicks, recently read before the Royal Society. 
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votUm,^ whether cored or coreless, does not seem to imply the 
liabflity of translational or impulsive energies of the individual 
vortices becoming lost in energy of smaller and smaller 
vibrations. 

As a step towards kinetic theory of matter it is certainly most 
interesting to remark that in the quasi-elasticity, elasticity look- 
ing like that of an india-rubber luind, which we see in a \nhrating 
smoke-ring launched from an elliptic aperture, or in two smoke- 
rings which were circular, but which have become deformed 
from circularity by mutual collision, we have in reality a \*irtual 
elasticity in matter devoid of elasticity, and even devoid of 
rigidity, the virtual elasticity being due to motion, and generated 
by the generation of motion. 


SECTION B 

CHEMICAL SCIENCE 

Opening Address B^ff*ROF, Sir Henry Enfield Roscoe, 
Ph.D., LL.D., F.R.S.. F.C.S., President ok the 
Section 

With the death of Berzelius in 1848 ended a well-marked epoch 
in the history of our science ; with that of Dumas — and, .alas ! 
that of Wurtz also — in 1884 closes a second. It may not perhaps 
be unprofitable on the present occasion to glance at some few 
points in the general progress w*hich chemistry has matle tiuring 
this period, and thus to contrast the positit)n of the science in the 
“Sturm und drang” year of 1848, with that in the present, 
perhaps quieter, period. 

The differences between what may probably l>e termed the 
Berzelian era and that with which the name of Duma'* will for 
ever be associated show themselves in many ways, but in none 
more markedly than by the distinct views entertained a', to the 
nature of a chemical compound. 

According to the older notions, the ]iropertics of compounds 
are essentially governed by a qualitative nature of ihcir con- 
stituent atoms, which were 8up|K)sed t(» be .so arranged as to form 
a binary system. Under the new ideas, on the other hand, it is 
mainly the number and arrangement of the atoms within the 
molecule, which regulate the characteristics of the compound 
which is to be looked on not as built up of two constituent groups 
of atoms, but as forming one group. 

Amongst those who successfully worked to secure thi-* im|)or- 
tant change of view on a fundamental (jucstion uf chemical 
theory, the name of Dumas himself must first l>c mentioned, and, 
following upon him, the great chemical twin-brethren r.aurent 
and Gerhardt, who, usingT»oth the arguments of test-tube .ami of 
pen in opposition to the prevailing view?., gradually succeeded, 
though scarcely during the lifetime of the first, in convincing 
chemists that the condilitm of things could hardly l>c a healthy 
one when chemistr)* was truly defined “ as the science of bo«lics 
which do not exist.” For Berzelius, adhering to his preconceived 
notions, had been forced by the j)ressure of new discovery in 4 (» 
the adoption of formulae which gra<lually Injcamc more and more 
complicated, and led to more and more doubtful hypotheses, 
until his followers at last could barely succeed in building up the 
origin^ radical from its numerous supposed com|>oncnt parts. 
Such a state of things naturally brought about Us own cure, 
and the unitary fonnulse of Gerhardt began to be generally 
adopted. 

It was not, however, merely as an expression of the nature of 
the single chemical comjKmnd that this change was beneficial, 
but, more particularly, because it laid open the general analogies 
of similarly constituted compounds, and placed fact as the touch- 
stone by which the constitution of these .allied bodies should be 
ascertained. Indeed, Gerhardt, in 1852, gave evidence of the 
truth of this in his well-known theory of type, according to 
which, oi^anic compounds of ascertained constitution can be 
arranged under the four types of hydrogen, hydrochloric acid, 
water, and ammonia, and of which it is, perhaps, not too much 
to say that it has, more than any other of its time, contributed 
to the dearer understanding of the relations existing amongst 
diemicai compounds. 

Another striking difference of view between the chemistry of 
the Berzelian era and that of what we sometimes term the modern 
epoch is illustrated by the so-callcd substitution theory. Dumas, 

• Sw papers by the author “On Vortex Motion,” 7 'm«w. R. S. E., April 
and^ Vortex Stotic*," Entc. R. S. E., December 1875 ; also a paper by 
J. J. Thomson, B.A., “On the Vibrations of a Vortex Rins,” Trans* R. &., 
nsrawbur z88x, and his \*a]uable book on “ Vortex Motion." 


to whom we owe this theory, showed that chlorine can take the 
place of hydrogen in many compounds, and that the resulting 
tx>dy possesses characters similar to the original. Bertelius 
opposed this view, insisting that the essential diffe^c^ between 
these two elements rendered the idea of a substitution impossible, 
and notwithstanding the j>owerful advocacy of Lieb^, and the 
discover}’ by Melsens of reverse substitutions (^at is, the re- 
formation of the original compound from its substitution-product), 
Berzelius remained to the ena unconvinced, and that which was 
in reality a confirmation of his own theory of com]x>und radicals, 
which, as Liebig says, “illumined many a dark chapter in 
organic chemistiy," was looked uixm by him as an error of the 
deepest dye. This inability of many minds to see in the 
discoveries of others confirmation of their own views is not 
uncommon ; thus Dalton, we may remcmlKir, could never bring 
himself to admit the truth of Gay-Lussac’s laws of gaseous 
volume-combination, although, as Berzelius very truly says^ 
if we write atom for whtmt and conrider the sulistance in 
the solid state in place of the state of gas, the discovery of 
Gay-Lussac is seen to lie one of the most imwerful argumcnls 
in favour of Dalton's hypothesis. 

But there is another diange of view, dating from the com- 
mencement of the Dumas epoch, which has exerted an influence 
equal, if not superior, to those already named on the progress 
of our science. The relative weights of the ultimate |mrticles, 
to use Dalton’s own word*;, which up to this lime hiul been 
generally adonttnl by chemists, were tnc equivalent weights of 
Dalton and Wollaston, representing, in the case of oxygen and 
hydrogen, the projmrtions in which these elements combine, viz, 
as 8 to I. The great Swedish chemist at this time stood almost 
alone in supporting another hytxrthesis ; for, founding his argu- 
ment on the simple laws of volumc-comhination enunciated by 
Gay-Lussac, he asserted that the true atomic weights are to 1 )C 
represented by tlic relations existing l>etwecn equal volumes of 
the two gases, viz. as 16 to i. Still these views found no 
favour in the eyes of chemists until Gerhardt, in 18431 pro|X) 8 cd 
to double the equivalent weights of oxygen, sulphur, and cnrlion, 
and then the opposition which this suggestion met with was 
most intense, Berzelius himself not even deigning to mention it 
in his annual account of the progress of the science, thus proving 
the truth of his own words : “ That to hold an opinion haintually 
often ieiids to such an absolute conviction of its tnilh I hit its 
weak points .are unregardeil, an<l all pr<M)fs against it ignored. 
Nor were these views generally adfipted l»y chemists until 
Cannizaro, in 1858, placed the whole subject on its present firm 
basis by clearly distinguishing between e<|uiv.alcnl and molecular 
weights, showing how the atomic weights of the constituent 
elements arc deriverl from the molecular weights of their volatile 
compountls based upon the law of Avog.adro and Aniphre, or 
where, as is the case with many metals, no com[K)unds of known 
vapour-density exist, h(»w the same result may Iw ascertained by 
the help of the specific heat of the element itself. ^ Remarkable 
as it may apj>ear, it is nevertheless true that it is in the country 
of their birth th.at (ierh-ardt’s atomic weights and the consequent 
atomic nomenclature have met with most opposititm, so much so 
that within a year or two of the present time there was not 
a single course of lectures delivered in Paris in which these were 


The theory of organic radicals, developetl by Liebig so long 
jujo as 1834, received nnmerjMis experimental confirmations 
in succeeding years. Bunsen’s classical research on cacwlyl, 
proving the possibility of ilie existence of inclallo-organic radicals 
capable of playing the i>art of a metal, and the isolation of the 
hydrocarbon ethyl by Krankland in 1849* laid what the sup- 
porters of the theory deemed the final stone in the structure. 

1 ’he fusion of the radical and tyi>e theories, chiefly effected by 
the discovery in 1849 of the c nnpound ammonias by Wurl^ 
brings us to the dawn of modern chemistry. Henceforward 
organic compounds were '^ecn to be capable of coinparron 
with .simple inorganic IkkIIcs and hydrogen not only capable of 
replacement by chlorine, or by a metal, but by an organic group 

or radical. , , , 

To this period my memory takes me back. Liebig at Giessen, 
Wohler in fJottingen, Bumen in Marburg, “"j 

Uurent and Gerhardt in Paris, were the active Conti- 

nental chemistry. In our own country, “ 5 “^ 

able researches on the phosphates had 

his theory of uoly basic acids, was working Md lecto nn g M 
University Collie. London ; and WilHamson, imburf ^ tte 
new doctrines and views of the twin French chemiata, had jnit 
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been appointed to the Chair of Practical Chemistry in the same 
College, vacant by the death of poor Fownes. At the same time, 
Hofmann, in whom Liebig found a spirit as enthusiutic in 
the cause of scientific progress as his own, bringing to England 
a good rfiare of the Giessen fire, founded the most successful 
school of chemistry which this country has yet seen. 

At the Edinburgh meeting of this Association in 1850, 
Williamson read a paper on Kesults of a Research on Aitherifi- 
cation, " which included not only a satisfactory Elution of an 
interesting* and hitherto unexplained problem, but was destined 
to exert a most important influence on the development of our 
theoretical views. For he proved, contrary to the then prevail- 
ing ideas, that ether contains twice as much carl)on as alcohol, 
and that it is not formed from the latter by a mere reparation of 
the elements of water, but by an exchange of hydrogen for ethyl, 
and this fact, being in accordance with A vogadro’s law of molecular 
volumes, could only be represented by regarding the molecule 
of water as containing two atoms of hydrogen to one of oxygen, 
one of the former being replaced by one of ethvl to form alcohol, 
and the two of hydrogen by two of ethyl to form ether. Then 
Williamson introduced the type of water (subverjuently adopted 
by Gerhardt) into organic chemistry, and extended our views of 
the analogies l>etween alcohols and acids, by pointing out that 
theiie latter are also referable to the water-type, predicting that 
bodies bearing the same relations to the ordinary acids as the 
ethers do to the alcohols must exist, a prediction shortly after- 
wards (1852) vciified by Gerhardt’s discovery of the anhydrides. 
Other results followed in rapid succession, all tending to knit to- 
gether the framework of modern theoretical chemistry. Of these 
the most important was the adoption of condensed types, of 
compounds constructed on the type of two and three molecules 
of water, with which the names of Williamson and Odling arc 
connected, culminating in the researches of Brodie on the higher 
alcohols, of Bertlielot on glycerine, and of Wurtz on the dibasic 
alcohols or glycols ; vhibt, in another direction, the researches 
of Hofmann on the conijumnd amines and amides opened out an 
entirely new field, showing that either a pari or the whole of the 
hydrogen in ammonia can he rejdaced by other elements or 
elementary groups without the type losing its characteristic 
properties. 

Again, in 1852, we note the first germs of a theory \\hich was 
destined to play an all-important part in the progress of the 
science, viz,, the doctrine of valency or atomicity, and to 
Frankland it is that ve owe this new dejiarture. Singularly 
enough, whilst considering the symmetry of construction visible 
amongst the inorganic compounds of nitrogen, jdiosphorus, 
arsenic, and antimony, and wliilst putting forward Inc fact that 
the combining power of the attracting element is always satisfied 
by the same number of atoms, he does not point out the 
characteristic tetrad nature of carbon ; and it was not until 1858 
that Couper initiated, and Kekule, in the same year, thoroughly 
established, the doctrine of the linking of the tetrad carlion atoms, 
a doctrine to which, more than to any other, is due the extra- 
ordinary progress which organic chemistry has made during the 
Ust twenty years, a progress so vast that it is already found im- 
possible for one individual, even though he devote his whole time 
and energies to the task, to master all the details, or make himself 
at home wdth the increasing mass of new^ facts which the busy 
workers in this fiehl are daily bringing forth. 

The subject of the valency of the elements is one which, since 
the year above referred to, has gi\cn chemists mucli food for 
discussion, os well as opportunity for experimental work. But 
whether we range ourselves with Kekule, who supports the un- 
alterable character of the valency of each element, or with Frank- 
land, who insists on its variability, it is now elenr to most chemists 
that the hard and fast lines upon which this theory was sup- 
posed to stand cannot be held to be secure. For if the pro- 
gress of investigation has shown that it is impossible in many 
instances to affix one valency to an element w hich forms a large 
number of different compounds it is also equally impossible to 
look on the opposite view as tending towards pr^ress, inasmuch 
as to ascribe to an element as many valencies as it possesses com- 
pounds wdth some other element, is only expressing by circuitous 
methods what the old Daltonian law of combination in multiple 
proportion states in simple terms. Still may note certain 
generally-accepted conclusions : in the first place, that of the 
existence of non-saturated compounds both inomnic'and organic, 
as carbon-monoxide on the one hand, and malic and citraconic 
adds on the other. Secondly, that the valency of an element is 
not only dependent upon the nature of the element with which it 


combines, but that this valency is a periodic function of the atomic 
weight of the other component. Thus the elements of the 
chlorine group are always monads when combined with positive 
elements or radicals, but triad, pentad, and heptad with negative 
ones. Again, the elements of the sulphur group are dyads m the 
first case, but tetrad and hexad in the second. The periodicity 
of this property of the atoms, increasing and again diminishing, 
is clearly seen in such a series as 

AgClj, CdClg, InCls, SnCl4, SbH„ TeH^ IH, 

as well as in the series of oxides. The difficulties which beset 
this subject may be judged of by the mention of a case or two : — 
Is vanadium a tetrad because its highest chloride contains four 
atoms of chlorine ? What are we to say is the valency of lead 
when one atom unites with four methyls to form a volatile pro- 
duct, and yet the vapour-density of the chloride shows that the 
molecule contains one of metal to two of chlorine ? Or, how' can 
our method be said to determine the valency of tungsten when 
the hexachloridc decomposes in the stale of vapour, and the penta- 
cl loride is the highest volatile stable compound ? How again are 
we to define the point at w hich a body is volatile without decom- 
position ? — thus sulphur tetrachloride, one of the most unstable of 
compounds, can be vaporised without decomposition at all tem- 
eraturcs below' —22®, whilst water, one of the most stable of 
nown compounds, is dissociated into its elements at the 
temperature of melting platinum. 

But, however many doubts may have been raised in special 
instances against a thorough application of the law of valency, it 
cannot be denied that the general relations of the elements 
which this question of valency has been the means of bringing to 
light are of the highest importance, and point to the existence of 
laws of Nature of the v idert significance ; I allude to the periodic 
law of the elements first foreshadowed by Newlands, but fully 
developed by Mendeleeff and Lothar Meyer. Guided by the 
principle that the chemical properties of the elements are a 
j)eriodic function of their atomic weights, or that matter becomes 
endowed with analogous properties w'hen the atomic weight of an 
clement is increased by the same or nearly the same number, we 
find ourselves for the first time in possession of a key which cnl 
ables us to arrange the hitherto disjtcta membra of our chemica 
household in something like order, and thus gives us means of 
indicating the family resemblances by which these elements are 
characterised. 

And here we may congratulate ourselves on the fact that, by 
the recent experiments of Hraiiner, and of Nilson and Pettersen 
respectively, tellurium and beryllium, two of the hitherto out- 
standing members, have been induced to join the ranks, so that 
at the present time osmium is the only important defaulter 
amongst the sixty-four elements, and few persons will doubt that 
a little careful attention to this case will remove the stigma which 
yet attaches to its name. But this periodic law makes it possible 
for us to do more ; for .as the astronomer, by the perturbations of 
known planets, can predict the existence of hitherto unknown 
ones, so the chemist, though, of course, with much less satis- 
factory means, has lieen able to predict with precision the pro- 
perties, physical and chemical, of certain missing links amongst 
the elements, such as ckaluminium and ekaboron, then unborn, 
but which shortly afterwards l>ecame well known to us in the 
flesh as gallium and scandium. We must, however, take care 
that success in a few cases does not blind us to the fact that the 
law of Nature which expresses the relation between the properties 
of the elements and the value of the atomic weights is as yet un- 
known ; that many of the groupinep are not due to any well- 
ascertained analogy of pre^rties of the elements, and tliat it is 
only because the values of their atomic weights exhibit certain 
regularities that such a grouping is rendered possible. So, to 
c^uotc Lothar Afeyer, we shall do well in this, as indeed in all 
similar cases in science, to remember the dan^r pointed out in 
Bacon’s aphorism, that ** The mind delights in sprii^ng up to 
the most general axioms, that it may find rest, but alter a short 
stay here It disdains experience,” and to bear in mind that it is 
only the lawful union of hypothesis with experiment which will 
prove a fruitful one in the establishment of a s^tematic inorganic 
chemistry which need not fear comparison with the order which 
reim in the oiganic branch of our science. And here it is well 
to DC reminded that complexity of constitution is not the sold 
prerogative of the carlion compounds, and that before this sys- 
temausation of inorganic chemistry con be effected we shall have 
to c^e to terms with many compounds concerning whose 
cons^pdon we are at present wh^y m ignorance. As msUnoes 
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of s\Kh 1 would refer to the finely crystalline pbospho-molybdates, 

^ molecule, lately prepaid 

Arising out of Kekultf’s theory of the tetrad nature of the 
carbon atom, came the questions which have caused much debate 
among chemists : (1) Are the four combining units of the carbon 
atom of equal value or not ? and (2) Is the assumption of a dyad 
carbon atom in the so*called non*saturated com)K>unds justifiable , 
V answer to the first of these, a favourite view of \ 

s, 1$ given in the now well-ascertained laws of isomerism ; 
^ t 1862, when S<±orleramer proved the identity 

of the hydndes of the alcohol radicals with the so-called radicals 
themselv^, this question may be said to have been set at rest i for 
Lessen him^lf admits that the existence of his singular isomeric 
hydroxylamine derivatives can Ixj explained otherwise than by the 
assumption of a difference between each of the combining units 
of nitrogen, and the differences supposed by Schreiner to hold 
good between the methyl-ethyl carbonic ethers have been shown 
to have no existence in fact. With respect to the second point 
the reply is no less definite, and is recorded in the fact, amongst 
others, that ethylene chlorhydrin yields on oxidation chloracciic 
acid, a reaction which cannot he explained on the hypothesis of 
the existence in ethylene of a dyad carbon atom. 

Passing from this subject, we arrive, by a jirocess of natural 
selection, at more complicated cases of clicmical orientation — 
that is, given certain compounds which possess the same com- 
position and molecular formula; but varying jiroperlie.s, to find 
the difference in molecular structure by which such variation of 
properties is determined. Problems of this, nature can now be , 
satisfactorily solved, the number of possible isomers fiuctold, and 
this prediction confirmed by experiment. The general melliod 
adopted in such an experimental intjuiry into the molecular 
arrangement or chemical constitution of a given conqumiul is 
cither to build up the structure from less coinjdicaled <*nes (t( 
known constitution, or to resolve it into such component parts. 
Thus, for example, if we wish to discriminate between seveial 
isomeric alcohols, distinguishing the ordinary or j»riiijaiy class 
from the secondary or tertiary cTass, the existence of which was 
predicted by Kolbe in 1862, and of which the first metnber was 
prepared by I'riedel in 1864, wc have to study their products of 
oxidation. If one yields an acid having the same number of 
carbon atoms as the alcohol, it belongs to the first class and 
possesses a definite molecular structure j if it splits up intt» two 
distinct carbon compounds, it is a secondary alcohol ; and if three 
carlxin compounds result from its oxidation, it niiist he classetl 
in the third category, and to it belongs a definite molecular 
structure, different from that of the other two. 

In a similar way orientation in the much mure comjdicated 
aromatic hydrocarbons can be effected. 'I'liis class ul ImkUcs 
forms the nucleus of an enormous number ui' carbon coin]«»un<ls 
which, Ijoth from a theoretical and a practical jKiint of view, are 
of the highest interest. For these bodies exhibit characters and 
possess a constitution totally different from those of the Mj-called 
fatty substances, the carlxjn atoms being linked together more 
intimately than is the case in the latter-named group of bodies. 
Amongst them are found all the .iriificial aJouring maiteis, 
and some of the most valuable pharmaceutical and therapeutical 
agents. 

'Phe discovery of the aniline colours by Pei kin, their elabora- 
tion by Hofmann, the synthesis of aliitarin by Gracbe and 
Lieberm^n, being the first vegetable colouring matter which has 
been artificially obtained, the artificial production of indigo by 
Baeyer, and lastly the preparation, by Fischer, of kairin, a 
febrifuge as potent as quinine, arc some of the well-known recent j 
triumphs of modern syiiihelicaJ chemistry. And these triumphs, 
let us remember, have not Ijceii obtained by any such ** random 
haphazarding as yielded results in Priestlev^s time. In the 
viigin soil of a century ago, the ground only required to be 
scratched and the seed thrown in to yield a fruitful crop ; now 
the surface soil has long l>een exhausted, and the successful 
cultivator can only obtain results by a deep and thorough pre- j 
paration, and by a systematic and scientific treatment of his j 
material. | 

In no department of our science has the progress made been 
more important than in that concerned with the accurate deter- 
mination of the numerical, physical, and chemical constants upon 
the exactitude of which every quantitative chemical operation 
depends. For the foundation of an accurate knowledge of the 
first of these constants, viz., the atomic weights of the elements, 
science is indebted to the indefatigable labours of Berzelius. But 


**humanum est errare," and e\*en Berzelius's accurate hand and 
delicate consdentiousness did not preserve him from mistakes, 
smcc corrected by other workers. In such determinations it it 
difficult, if not impossible, always to ascertain the limits of error 
attaching to the numl>er. The errors may be due in the firss 
place to manipulative faults, in the second to inaccuracy of the 
methc^s, or lastlv to mist.iken views as to the composition of the 
matcrid o^Krated u|Hm ; and hence the uniformity of any series 
of similar determinations gives no guarantee of their truth, the 
only safe guitle being the ngrevmciu of determinations made by 
altogether different meihcHls. I'he work commenced by Berzelius 
has lieen worthily continued by many chemists. Stas and 
Morignac, bringing work of an almost astronomical accuracy 
into our science, have ascertained the atomic weights of silver 
and iodine lc» within one hundrcd-ihousandih of their value, 
whilst the niunbers for chlorine, bromine, potassium, sodium, 
nitrogen, sulphur, and oxygen may now Ik* considered correct to 
within a unit in the fourth figuic. Few of the elements, how- 
ever, boast numbers approaching this degree of accuracy, and 
many may even still be erroneous frtun half to a whole unit of 
hydrogen. And, as l.othnr Meyer says, until the greater number 
of the atomic weights are determinctl to within one c^r two tenths 
of the unit, we cannot expect to be able to ascertain the laws 
which certainly govern these numbers, or to recognise the rela- 
tions which undoubtedly exist between them and the general 
chemical and physical juopertics itf the elements. Amongst the 
most interesting recent addiii«»ns to our knowledge made in this 
dejKirtineni we may note the classital c\j)n inunis, in 1 880, of 
■ \V. M.-illet on aluminium, and in the same year of J, 1 *. Cooke 
on aniimtmy, and those, in the present year, of 'fhorpe on 
tit.aniuni. 

Since the dale of Bei/elius‘s death to the picsent tiny, no dis- 
c(»vcry in our science has been so far-reaching, or led to suili 
unforeseen ami remarkable conclusions, ns the foundation of 
Spectrum Analysis by Bunsen and KirehholT in i860. 

lnde])endentfy’ altogether of the knowledge which has been 
gained concerning the distribution of the elementary bodies in 
terrestrial maltei, and of the discovery of half a (l(»/cn new 
elements by its means, ami putting aside for a moment the 
re\elati<m of a cluniisny not boumled by this world, l»in limit- 
less as the luaveiis, we timi that over and above all these results 
sj)ectium analysis oflcis the- mean'-, m»l othciwise open to us, ol 
obtaining knowledge conccining the atcmic and molecular 
condition of matter. 

J.ft me lecall suine of tlie moie remarkable eonclusions to 
which the resi aiches of l.oekyer, Schuster, I.iveing and l)ewai, 
Wiilliier, and otheis in this ilinclion have le«l. Jn the first jfdace 
it is well to bi ar in mind that a dilleieme of a very marked kind, 
fiist distinctly p(»inied out by Alex. M itscherlieh, is to be ol>served 
between the sj>eelnim of an element and that of its comjuiunds, 
the latter only being seen in cases in which the compound is not 
«lisst,eiatetl at temperatures necessary to give rise to a glowing 
gas. Secondly, tlial these cijinpound spectra— as, for instance, 
those (f the hahigen compounds of the alkaline-earth metals — 
exhibit a certain family likeness, ami show signs systematic 
variation in the p(>sition of the lines, corresponding to changes 
in the nioleculai weight of the vibrating system. .Still I Ids 
important subject t>f the 1 elation of the spectra of difterent ele- 
ments is far from lacing jdacecl on a saiiiifaclory basis, and in 
spite of the researches of l.eco() dc Boisbaiidran, Ditle, Troost 
and Ilaulefcuille, Ciamician, ami others, it cannot be said that 
as yet <lcfinile proof has been given in supjjort of the theory that 
a e.'iusal connection is to lie found between the emission s^ctra 
of the several elements belonging to allied groups and their 
alcjmie weights or other chemical or physical properties. In 
certain of the single elements, however, the connection between 
the sjieclra and the molecular constitution can be traced, In 
the case of sulphur, for example, three dihtinct spectra arc known. 
7*he first of these, a continuous one, is exhibited at teniperaturea 
below $oo'\ when, as we know from Dumas' experiments, the 
density of the vapour is three times the normal, snowing that at 
this temperature the molecule consists of six atoms. The second 
spectrum is seen when the temperature is raised to above looq^ 
when, as Deville and Troost have shown, the vapour reaches its 
noimal density, and the molecule of sulphur, as with most other 
gases, contains two atoms, and this is a band spectrum, or one 
characterised by channelled spaces. Together with this band 
spectrum, and especially rouna the negative P^lCy ® spectn^ 
of bright lines is observed. This latter is doubtless due to the 
vibrations of the single atoms of the dissociated molecule« the 
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existence of traces of a bend spectrum demonstrstin^ the fisrt that 
in some parts of the discharge the tension of dissociation is 
insuffiment to prevent the reunion of the atoms to form the 
molecule* 

To this instance of the light thrown on molecular relations by 
changes in the spectra, others may be added. Thw Ae low- 
temperature spectrum of channelled spaces, m^ped by Schuster 
and myself, in the case of poUssium, corresponds to the molecule 
of two atoms and to the vapour-density of f-eventy-nine, as 
observed by Dewar and Dittmar. Again, both oi^gen and 
nitrogen exmbit two, if not three, distinct spectra : ot mese the 
line spectrum seen at the highest temperatures corresponds to the 
atom ; the band spectrum seen at intermediate temperatures 
represents the molecule of two atoms ; whilst that o^rved at a 
stul lower point would, as in the case of sulphur, indicate the 
existence 01 a more complicated molecule, known to us in one 
instance as ozone. 

That this explaiiation of the cause of these different spectra of 
an element is the tnic one, can be verified in a remarkable way. 
Contraiy to the fleneral rule amongst those elements which can 
readily be volatifised, and with which, therefore, low-tempera- 
ture spectra can be studied, mercury exhibits but one spectrum, 
and that one of bright lines, or, according to the preceding 
theoij, a spectrum of atoms. So that, judging from spectro- 
scopic evidence, we inier that the atoms of mercury do not unite 
to form a molecule, and we should predict that the vapour- 
density of mercu^ is only half its atomic weight. Such we 
know, from chemical evidence, is really the case, the molecule 
of mercury being identical in weight with its atom. 

The cases of cadmium and iodine require further elucidation. 
The molecule of gaseous cadmium, like that of mercury, consists 
of one atom ; probably, therefore, the cadmium spectrum is also 
distinguished by one set of lines. Again, the molecule of iodine 
at 1200” separates, as we know from Victor Meyer’s researches, j 
into single atoms. Here spectrum analysis may come again to 
our aid ; but, as Schuster remarks, in his report on the spectra 
of the non-melallic elements, a more extensive series of experi- 
ments than those already m.icle by Ciamician is required before 
any definite opinion as to the connection of the diflerent iodine 
spectra with the molecular condition of the gas can be ex- 
pressed. 

It is not to be wondered at that these relations arc only ex- 
hibited in the case of a few elements. For most of the metals 
the vapour-density remains, and probably will remain, an un- 
known quantity, and therefore the connection between any 
observed changes in the spectra and the molecular weights must 
also remain unknown. The remarkable changes which the 
emission spectrum of a single element— iron, for instance — 
exhibits have been the subject of much discussion, experimental 
and otherwise. Of these, the phenomenon of long and short 
lines is one of the nmst striking, and the explanation that the 
long lines are those of low Icmpcraluiv ai)pcars to meet the fact 
satisfactorily, although the effecl of dilution, that is, a reduction 
of the quantity of material undergoing volatilisation, is, remark- 
ably enough, the same as that of diminution of temperature. 
Thus it is possible, by the examination of a spectrum by Lockycr’s 
method, to nretlict the changes which it will undergo, either on 
alteration or temperature, or by an increase or decrease of quan- 
tity. There appears to be no theoretical difliculty in assuming 
that the relative intensity of the linos may vary when the tem- 
perature is altered, and the molecular theory of gases furnishes 
us with a plausible explanation of the corresponding change when 
the relative quantities of the luminous elements in a rnixture arc 
altered. Lockycr has proposed a diflerent explanation of the 
facts. According to him, every change of relative intensity 
means a corresponding change of molecular complexity, and the 
lines which wc see strong near the poles wouM bear the same 
relation to those which are risible throughout the field, as a line 
sjiectrum bears to a band spectrum ; but then almost every line 
must be due to a diflerent molecular grouping, a conclusion 
which is scarcely capable of Inung upheld without very cogent 
proof. 

The examination of the alisorption-spcctra of salts, saline and 
organic liquids, first by Gladstone, and afterwards by Bunsen, 
and by Russell, as well os by Hartley for the ultra-violet, and by 
Abney and P'esting for the infra-red region, have led to interest- 
ing results in relation to molecular chemistry. Thus Hartley 
finds that, in some of the more complicated aromatic compounds, 
definite absorption-bands in the more refrangible region are only 
produced by substances in which three pairs of carbon atoms are 


doubly linked, as in the benzene ring, and thus the means of 
ascertaining this double linkage is given. The most remarkable 
results obtained by Abney and Festing show that the radical of 
an organic body is always represented by certain well-marked 
al^iption-bands, differing, however, in petition, according as 
it is linked with hydrogen, a halogen, or with carbon, oxygen, 
or nitrogen. Indeed, these experimenters go so far as to say 
t^t it is highly probable that by this delicate mode of analysis tlie 
hypothetic^ position of any hydrogen which is replaced may be 
identified, thus pointing out a method of physical orientation of 
which, if confirmed by other observers, chemists will not be slow 
to avail themselves. This result, it is interesting to learn, has 
been rendered more than prolkble by the recent imj^rtant 
researches of Perkin on the connection between the constitution 
and the optical properties of chemical compound. 

One ot the noteworthy features of chemical progress is the 
interest taken by physicists in fundamental questions of our 
science. We all remember, in the first place, Sir William 
Thomson's interesting speculations, founaed upon physical 
phenomena, respecting the probable size of the atom, viz. ' * that 
if a drop of water were modified to the size of the earth, the 
constituent atoms w'ould be larger than small shot, but smaller 
than cricket balls.” Again, Helmholtz, in the Faraday Lecture, 
delivered in i88t, discusses the relation of electricity and che- 
mical energy, and points out that Faraday's law of electro^is, 
and the modem theory of valency, are both expressions 01 the 
fact that, when the same (quantity of electricity passes through 
an electrolyte, it always either sets free, or transfers to other 
combinations, the same number of units of affinity at both 
electrodes. Helmholtz further argues that, if we accept the 
Daltonian atomic hypothesis, we cannot avoid the conclusion that 
electricity, l)oth positive and negative, is divided into elementary 
portions which l)ehave like atoms of electricity. He also shows 
that these charges of atomic electricity are enormously large as 
compared, for example, with the attraction of CTavitation between 
the same atoms ; in the case of oxygen and hydrogen, 71,000 
billion times larger. 

A further subject of interest to chemists is the theoty of the 
vortex-ring constitution of matter thrown out by Sir William 
Thomson, and lately worked out from a chemical point of view 
by J. J. Thomson, of Cambridge. He finds that if one such 
ring be supposed to constitute the most simple form of matter, 
say the monad hydrogen atom, then two such rings must, on 
coming into contact with nearly the same velocity, remain en- 
chained together, constituting what we know as the molecule of 
free hydrogen. So, in like m.anner, systems containing two, 
three, and four such rings constitute the dyad, tryad, ana tetrad 
atoms. How far this mathematical expression of chemical theory 
may prove consistent with fact remains to be seen. 

Another branch of our science which has recently attracted 
much experimental attention is that of thermo-chemistry, a subject 
upon which in the future the foundation of dynamical chemistry 
must rest, and one which already proclaims the tnith of the great 
principle of the conservation of energy in all cases of chemical 
as well as of physical change. But here, although the materials 
hitherto collected are of very considerable amount and value, 
the time has not yet arrived for expressing these results in general 
terms, and we must, therefore, content to note progress in 
s])ccial lines and wait for the expansion into wider areas. 
Reference may, however, be properly made to one interesting 
observation of general significance. It is well known that, while, 
in most instances, the act of combination is accompanied by 
evolution of heat— that is, whilst the potential ener^ of most 
combining bodies is greater than that of most compounds — cases 
occur in which the reverse of this is true, and heat is absorbed 
in combination. In such cases the compound readily undergoes 
decomposition, frequently suddenly and with explosion. Acety • 
Icne and cyanogen seem to be exceptions to this* rule, inasmuch 
as, whilst their component elements require to have energy added 
to them in order to enable them to combine, the compound 
appear to be very stable bodies. Berthelot has explained this 
enigma by showing that, just as we may ignite a mass of dynamite 
without danger, whilst explosion takes place if we agitate the 
molecules by a detonator, so acetylene and cyanogen bum, as we 
know, quietly when ignited, but when their molecule*^ are ^aken, 
by the detonation of even a minute quantity of fulminate, the 
constituents fly apart with explosive violence, carbon and 
hydrogen, or carbon and nitrogen, being set free, and the quantity 
of heal absorbed in the act of conminatiou being suddenly 
liber^. 
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In condnsion, whilst fiur froni proposing even to mention all 
the itncKn^t steps by which our sdence has advanced since the 
year 1048, I cannot refrain from referring to two more. In the 
first place, to that discovery, more than foreshadowed by Fara* 
day, of the liquefaction of the so-called permanent gases by 
Kctet and Cafifetet ; and secondly, to that of the laws of disaocia* 
tion as mves*igated byDeville. The former, induding Andrews's 
discovery of the critical point, indicates a connection, long un- 
seen, Ixtween the liquid and the gaseous states of matter ; the 
latter has opened out entirely fresh fields for research, and 
has given us new views concerning the stability of chemical 
compounds of great importance and interttt. 

Turning for a moment to another topic, we feel that, although 
science knows no nationalities, it is im]>os5ible ft»r those who, 
like ourselves, exhibit strong national traits, to avoid asking 
whether we Anglo-Saxons hold our own, as compared with other 
nations, in the part we have played and are playing in the de- 
vel^ment of our science. Witn regard to the past, the names 
of ^yle, Cavendish, Priestley, Dalton, Black, Davy, are suffi- 
cient ^arantees that the English have, to say the least, occupied 
a position second to none in the early annals of chemistry. How 
h4s it been in the era which I have attempted to describe ? What 
is the present position of English chemistry, and what its look-out 
for the future ? In endeavouring to make this estimate, I would 
take the widest ground, including not only the efforts made to 
extend the lioundaries of our science >)y new discovery, both in 
the theoretical and applied branches, but also those which have 
the no le'’8 important aims of spreading the knowledge of the 
subject amongst the people, and of establishing industries dc- 
t-iendent on chemical principles by which the human race is 
benefited. Taking this wide view, 1 think wc may, without 
hesitation, affirm that the progress which chemistry has made 
through the energies of the Anglo-Saxon race is not less than 
that made by any other nation. 

In so far as pure science is concerned, I have already given 
evidence of the not inconsiderable part which English chemists 
have played in the progress since 1848. We must, however, 
acknowledge that tne number of original chemical paj^ers now 
])ublished in our language is much smaller than that appe.aring 
in the German tongue, and that the .activity and devotion dis- 
played in this direction by the heads of German lalwHatories may 
well be laid to heart by some of us in England ; yet, on the other 
hand, it must )ye remembered that the circumstances of different 
rountries are so different that it is by no means clear that we 
should follow the same lines. Indeed our national characteristics 
forbid us to do so, and it may be that the bent of the Gerainnic 
lies in the assiduous collection of facts, whilst thcir*subsequent 
elaboration and connection is the natural work of our own race. 

As regards the publication of so-called original work by ( 
students, and speaking now only for myself as the director of an 
English chemical lalx)ratory’, 1 feel 1 am doing the l>esl for the 
young men who, wishing to become either scientific or industrial 
chemists, are placed under my charge, in giving them as sound 
and extensive a foundation in the theory and practice of chemical 
science as their time and abilities will allow, rather than forcing 
them prematurely into the prep^tion of a new series of homo- 
logous compounds or the investigation of some sjiccial reaction, 
or of some pos'^iblc new colouring matter, though such work 
might doubtless lead to publication. My aim has l>een to 
prepare a young man, by a careful and fairly complete general 
training, to fill with intelligence and success a post either as 
teacher or industrial chemist, rather than to turn out mere 
specialists, who, placed under other conditions than those to 
which they have been accustomed, arc unable to get out of the 
narrow groove in which th^ have been trained. And this seems 
a reasonable course, for whilst the market for the pure specialist, 
as the colour chemist for example, may easily be overstocked, 
the man of all-round intelligence will always find opportunity 
for the exercise of his powers. Far, however, from underrating 
the educational advantages of working at original subjects, I 
consider this sort of training to be of the highest and best 
kind, bnt only useful when founded upon a sound and general 
baaia. 

The difficulty which the English teacher of chemistry — and 
in this I may include Canada and the United States — has to 
contend against is that, whilst in Germany the value of this 
high and thorough training is generally admitted, in England 
a belief in its efficacy is as yet not generally entertained. 
*'The Englishman,” to quote from the recent Report of the 
Royal Commission on Tedinical Instructioii, **is accustomed 


to seek for an immediate return, and has yet to learn an 
extended and ^tematic education, up to and including the 
methods of origin research, is now a ntoetuay preliminSy to 
the fullest development of industry, and it is to the gradual but 
sure growth of public opinion in this direction that we must look 
for the means of securing to this ctmnt^ in the future, os in the 
past, the highest position as an industrial nation.” 

If, in the second place, we consider the influence wliich 
Englishmen have exerted on the teaching of our science, we shall 
feci reason for satisfaction ; many of our text-books arc translated 
into cveiy European language and largely used abn>ad ; often to 
the exclusion of those written by (.'ontincntal chemists. 

Again, science teaching, lH>th practical and theoretical, in our 
elementarj* anti many setnndnry schools, is certainly not inferior 
to that in schottls of similar grade abroad, and the interest in and 
desire for scientific tnalning rapidly s]>reading throughout our 
w-orking population, and is even nt>w as great as, if nut greater 
than, abroad. The universitic'* and higher colleges are also 
moving to take their share of the work which has hitherto 
been far less completely done in our country than on the 
continent of Europe, especi.illy in (iermany, where the healthful 
spirit of competition, foslcrcrt by the numerous State-supported 
institutions, is much more ctuumon than with us, anti, l>eing of 
equal v.aluc in educational as in profcssion.al or commercial 
matters, has had its due cflect. 

Turning l.isily to the j>ractical applications of our science, in 
what dep.^rtment docs ICngland not excel ? and in which has she 
not made the inttst important new departures? Even in colour 
chemistry, concerning which we have heard, with truth, much of 
German sui>rcmacy, wo must lemcmlier that the industry is 
originally an English one, as the names of Perkin and of Maulc, 
Simpson and Nicholson, testify ; and if wc have hitherto l>ecn 
licatcn hollow in the development of this branch, signs arc not 
wanting that this may not always be the case. But take any 
other branch of applied chemistry, the alkali trade for instance, 
what names but ICnglish, with the two great exceptions of 
Leblanc and St)lvay, do wc find in connection with real dis- 
coveries ? In the ajqdication of chemistty to metallurgical 
processes, too, the names of Darby, Cort, Ncilson, and Bell in 
iron, of Bessemer, Thomas, (iilchrist, and Snelus in steel, of 
Klkingion and Matthey in the nolile metals, show that in these 
branches the discoveries which have revolutionised processes have 
been nuule by Englishmen ; whilst Young, the father of paraffin, 
Spence the alum-m.iker, and Abel of gun-cotton fame, arc some 
amongst many of our <‘ountrymcn whose names may Iw honour- 
ably mentioned as having founded new chemical industries. 

Hence, whiLt there is much to stimulate us to action in tlu* 
energy and zeal shown by (»ur C'ontincnt.il brethren in the imnuil 
both of }>ure and applietl chemi .fiy, there is nothing to lead us 
to think ilial that the chemistry «)f the English-speaking nati(»ns 
in the next fifty years will be less worthy than that of the past 
Imlf-eentury of standing side by side with that of her friendly 
rivals elsewhere. 


SECriON D 
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Opening Address hy II. N. Moseley, M.A., r.K..S., 

LINACKE l^ROKESS.Ok OF IIl/MAN AND COMPARATIVE 

Anatomy in the University ok Oxford, Prksidkni 

OF THE .Section 

In appointing the phenomena of (iclagic and deep- sea life as 
one of the subjects specially selected wr consideration at the 
present meeting of this Section, the Organising Committee 
have, I think, done wisely. Our knowledge of the subject is at 
present in most active progress. It is one of the widest and 
dcejHsst interest to the physiologist as well as the zoologist, and 
in some features claims a share of attention from the botanist. 
And the proximity here of the United States, to which science 
is indebted for so many important discoveries on deep-sea 
matters, is a strong ar^ment in favour of the suldect being 
brought forward at a British Association meeting on this side of 
the Atlantic. I have naturally been led to choose the considera- 
tion of some deep-sea biological questions as the subject of my 
address by the special interest which I have been led to take in 
deep-sea phenomena generally, owing to my long participation 
in actual deep-sea research during the voyage of H.M.S. 

^^Unfortunately, the physiology of deep-sea life has until lately 
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reodyed bttt little attention from profesned physiolorists. No 
phyiiolc^t hag, as far ag I am a;warc, as yet set forth com- 
prehensively and dwelt upon the numerous difficulties which are 
encoimtered when the attempt is made to comprehend the mode 
in which the ordinary physiological processes of Vertebmta and 
oAcr animals arc carried on under the peculiar physical con- 
ditions which exist at great depths. 

Whilst I was on the Chail;fn^ voyage, absorbed principally 
in the zoolom'cal discoveries daily resiiUing from the dredging 
operations, I received a letter from my revered teacher, ProL 
I/udwig, of I^^jpng, which brought deep-sea phenomena before 
me in a very dinerent light. The Professor naturally regarded 
deep-sea questions maimy from a physiological point of view, 
and asked a scries of most suggestive questions bearing on it, I 
am much indebted to him for this and recent letters on the same 
subject. One of the first questions he asked was, naturally, as 
to the amount of oxygen present in deep-sea water. A know- 
ledge of the conditions under which gases occur in a state of 
abioiption in the ocean-waters is of primary importance to the 
physiologist. With regard to this subject, most valuable in- 
formation is contained in the report by the distinpiished chemist, 
Prof. Diitmar, on ** Kcsearches into the Composition of the 
Ocean- Water collected by H.M.S. which has ap- 

peared during the present year, and which embody Mr. J. Y. 
Buchanan’s results.' It appears from his results that, contrary 
to what was before suspected, the presence of frra carbonic acid 
in lea-watcr is an exception. What carbonic acid is present 
occurs as a bicarbonate, in general more or less incompletely 
saturated. In surface-waters the proportion of carbonic acid 
increases when the temperature falls, and Deep-sea 

water does not contain an ’abnormal proportion of loose or free 
carbonic acid. 

Hence, with regard to Mr, John Murray’s interesting dis- 
covery that after certain depths are reached Pteropod shells are 
dissolved and disappear from the sea-bottom, and at certain 
further depths Globif^erina shells suffer the same fate, Prof. 
Dittmar holds the opinion that the solution is not due to the 
presence of free acid, but to the solvent action of the sca-watcr 
Itself, which will, even when alkaline, take iij) additional car- 
bonate of lime if sufficient time be given. Thus the amount of 
carbonic acid normally present throughout the ocean cannot be 
inimical to life ; but, according to the Professor, there must be 
in the depths of the ocean numerous bodies of richly carbonated 
water, for he regards the principal supply of carbonic acid to the 
sea-water ns derived from volcanic springs and discharges issuing 
from the ocean-bed, the quantity derived from the decay of 
marine plants and animals being insignificant in comparison with 
this. Possibly the Challenger^ when it dredged from deepwater 
off the Azores immense quantities of dead and blackened coml, 
encountered an area which had thus been visited by a carbonic 
acid discharge. 

With regard to the absorbed oxygen and nitrogen, the theo- 
retical maximum quantity of oxygen absorbed at normal surfacc- 

? ressure by a litre of sea-water should range, according to 
rof. Ditlmar’s experiments and calculations, from 8*18 c.c. 
in cold regions at 0“ C. to 4*50 c.c, in the lro]ucs, with a tem- 
perature of 30* C, Tlic result experimentally obtained from 
samples of surface-water collected during the voyage differ con- 
siderably in detail from the calculated estimates, from various 
causes explained, and especially because of the reduction of the 
amount of oxygen bv oxidation and respiration. 'Phe main and 
almost sole source of the nitrogen and oxygen present in deep- 
sea water lies in the atmosphere, and is absorbed there, its 
quantity l)eing thus dependent on surface conditions of tem- 
perature and pressure, and not those of the depths. A given 
<mantity of water, having absorbed its oxygen and nitrogen at 
the surface, may be supposed to sink unmixed with surrounding 
water to the depths, lluring the process its amount of contained 
nitrogen remains constant, whilst its oxygen-supply becomes 
gradually diminished, owing to the process of oxidation, which 
in the depths goes on without compensation. That the amount of 
absorbed oxygen present in sea-water diminishes with the depth 
halt been shown already by Dr. Lant Carpenter’s experiments. 
It 18 not yet possible to formulate in any precise terms the relation 
between the^ depth and the diminution of the oxygen present, 
but Mr. J, V, Budianan’s previous conclusion that a minimum 
of oxygen is attained at a depth of about 800 fathoms is not con- 
firmed by the summing-up of the whole of the evidence now 

* Report on the Scienti6c Results of the Voyage of H.M.S. 

C fc aWnmw : Pkysict and Ckemistrv, *’ val. i. 


available. This result is not without biological significance, 
since the existence of this supposed zone wUh a nmiimum of 
oxygen has been used as an argument in favour of the occurrence 
of especially abundant life at this depth below the ocean- 
surface. 

Prof. Dittmar finds that there is nothing characteristic of 
bottom -waters as such in regard to their absorbed gases, 
nothing to distinguish them from waters from intermediate 
depths. This, it seems to me, is not quite what might have 
been expected, as the concentration of the food-supply, and 
consequently of life, on the actual bottom might have led to a 
different result. 

If there were absolute stagnation of the water at great depths, 
the oxygen might be reduced there to zero, but the fact that in 
no case has oxygen been entirely absent from any sample of 
deep-sea water examincfl proves that a certain motion and cnange 
must occur. The smallest amount of oxygen found at all was 
in a sample of water from a depth of 2,875 fathoms, and 
amounted to 0*65 c.c. per litre only, a result long ago published 
by Mr. Buchanan. Even this, however, may well be sufficient 
to support life, since Humboldt and ProvencaP found that 
I certain fish could breathe in water containing only one-third of 
that quantity of oxygen per litre. In another sample, from 
1645 fathoms, it was 2*04 c.c. On the other hand, as much as 
4*055 c.c. was found in a sample from 4575 fathoms, and 4*39 
C.C. in one from 3025. Most remarkable, in one instance 
water from a depth of only 300 fathoms yielded only 1*65 c.c. of 
oxygen. Prof. Dittmar admits that there was no lack of anoma- 
lous results, some, no doubt, due to some extent to imperfection 
in the apparatus employed in collecting the water. 

In connection with the valuable investigations carried on in 
the 7 ravatlleur and the Talisman by Prof. Milne-Edwards 
and his associates, French phpiologists have lately commenced 
researches on some of the ])rot)lems of deep-sea life. 

Experiments have been made by M. Regnard ® with a view of 
determining the effects of high pressures, corresponding with 
those of the deep sea, on various organisms. Yeast, after being 
exposed to a pressure of 1000 atmospheres, equal to a depth of 
about 6500 fathoms of sea-water, for an hour, was mixed with 
a solution of sugar. An hour elapsed before any signs of fer- 
mentation appeared, and a mixture of yeast and sugar solution 
ditl not ferment at all whilst untlcr a j'jressure of 600 atmospheres, 
equal to a de]>th of about 3900 fathoms. Algae, seeds of 
phanerogamic nlants, Infusoria, and even MolUisca and leeches, 
were found to be thrown into a sort of state of sleep or latency 
by exposure to similar pressures, recovering from this condition 
after a shorter or lonfjer ]>eriod of return to normal conditions. 
A fish without a swimming bladder, or one with the bladder 
emptied of air, may be submitted to a pressure of 100 atmo- 
s])heres, equivalent to a depth of 650 fathoms, without injurious 
effect. At 200 atmospheres, equivalent to a depth of 1 300 
fathoms, it becomes torpid, but soon revives when the pressure 
is removed. At 300 atmospheres, equivalent to a depth of about 
2000 fathoms, the fish dies. 

These cxwriments are of the highest interest. The pressure 
made use of was obtained by means of water in the absence of 
air other than that absorl)ed at the normal atmosphere pressure, 
and thus the physical conditions produced were closely similar 
to those actually existent in the deep sea. They are the first 
of their kind. 

Prof. Paul Bert’s 3 somewhat similar experiments related 
to a different question altogether — namely, the effect on aquatic 
organisms of water subjected to the pressure of compressed air. 
He found that young eels were mpidly killed when subjected to 
a pressure of only 15 atmospheres, and could not sur\dve one of 
even 7 atmospheres for any considerable time.^ He pointed out 
the essential difference between the conditions produced in such 
ex})eriments and those existing in the deep sea, where the charge 
of oxygen contained by the water has been taken up at the 
surface at a pressure of one atmosphere only. 

In the experiments on animals made by M. Regnard’s method 
there is the obvious difficulty that the supply of oxygen in the 
j water compressed cannot be renewed during the experiment but 
I must l)e gradually reduced by respiration, and for this reason it 
j would probably l^ useless, unless a large quantity of water would 
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^ employed, to tiy the effect on a Esh of a very gradual appli* 
prwsure, pending over many hours. It is prolmWe 

De given for the fish to accommodate itself to the chance of 
pressure, and the conditions in which it moves in nature slowly 
irom one dep^ to another l)e imitated. The results of M. 
Kegnard s further experiments will be looked forward to with 
great mterest. 


A question of the utmost moment, and one that has received a 
good deal of attention, is that as to the source of foo<l of the 
deep-sea animals. Certainly a large proportion of this EkkI is 
derived from the life on the ocean-surface. The debris of pelagic 
animals sinks slowly downwards, forming on its passage a sparsely 
scattered supply of food for any animals jKissibly living at inter- 
mediate d^ths, but ^ becoming concentrated as it were tin the 
bottom. The pelagic animals depend for ihcir ultimate source 
of fo^, no doubt, largely on the various jiclagic plants, the range 
of which in depth is limited by the penetration of sea- water by 
the sunlight, and probably to an important extent is dependent 
on the symbiotic combinations of radiolarians with zooxanthclla. 
But a large part of their food-supply is also constituted by animal 
and vegetable debris derived from ilie coasts, either directly from 
the littoral zone or by rivers and the action of the tides from 
terrestrial life. Immense quantities of shore-debris have been 
dredged from deep water near coasts, and decp-sca life appears 
to diminish in abundance as coasts are rccedctl from. l-nHtr- 


tunatclyour knowledge of pelagic vegetable life b very imperfect, 
and it is to be hoped that botanists may be letl to take up the 
subject and bring together what is known with regard to the 
geological rangC'^ and abundance of the various huger sea-weeds, 
trichodesmium, diatoms, and other Algie by which the sea*surfacc 
is inhabited. It will, then, be pcjssiblc to form a nearer estimate 
of the extent to which these plants are cajiable <»f forming a 
sufficient ultimate food-source for the greater ))arl of the j)eiagie 
fauna, and through it of deeji-sea life. The cjucstion is of im- 
portance, because if the deep sea, having no ultintatc stmree of 
food in itself, derived its main su])ply from the coasts and land- 
surfaces in the early history of the habitation of the globe by 
animds, there can have existed scarcely any deep-sea fauna until 
the littoral and terrestrial faunas and floras had become well 


established. 


Whether the littoral and terrestrial ]»lams or the pelagic be 
provetl to have the larger share in composing the ultimate food- 
source of the deep sea, it seems certain that the food as it reaches 
the deep sea is mostly in the fonn of dead matter, and I imagine 
that the long but slender backwardly-directcd teeth of many 
deep-sea fish, resembling those of snakes, arc used rather as aids 
for swallowing whole other fishes which have fallen fnun above 
dead, and thus making the best of an occasional opportunity of a 
meal, than for catching and killing living prey. In a lecture c»n 
Life in the Deep Sea,” delivered in i8So,^ I suggested that 
putrefaction of organic matter, such as ordinarily occurs clse- 
where, may possibly be entirely absent in the deep sea, the 
Bacteiia and other microphytes which cause it being j)ossibly 
absent. Some interesting cxjHsrimciUs with regard to this 
question have lately been made by M. A. Certes.- He added 
to sterilised solutions of hay-extract, milk, broth, and other 
organic nutrient fluids mixed with sea-water, with the usual 
necessary precautions, small quantities of deep-sea mud, or deep- 
sea water, procured by the 7 'ravailUur and Talnman, In some 
experiments air was jirescnt ; others were made in vacuo. In 
nearly all the fomicr putrefaction occurred after some time, 
especially after application of warmth, and micro-organisms were 
developed, whilst the latter remained without exception sterile, 
apparently indicating that the microbes which live where air is 
absent are not present in the deep sea. The others, which 
developed in the presence of oxygen, may possibly have sunk from 
the surface to the bottom, and have retained their vitality, al- 
though it is not improbable that they may l>e incapable of active 
existence and multiplication under the physical conditions there 
existing. M, Certes is to make further experiments on this 
'{uestion under conditions of pressure and temperature as nearly 
resembling those of the deep sea as possible. In the deep sea 
the ordinaiy cycle of chemical changes of matter produced by 
life is incomplete, there being no plants to work up the decom- 
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position-products. These, therefore, in the absence of any rapid 
change of the deep-sea waters, must accumulaic there, imd m 
only be turned to account when they reacli the surf^ace-waters on 
the littoral regions. 

Many interesting rcsult.s may be expected to be obtained when 
the histology of animals fi\>m great depths comes to be worked 
out, and especially that of the spcciid sense-organs. At present 
ver>- little has been attenq^ted in this direction, principUly, no 
doubt, l>ecause deep-sea s}H^cimens arc loo precious to be used 
for the i)urposc. In a rcmaikable scopcli<i fish dredged by the 
Chailen^cr from deep water, murruyi of Dr. Gunther, 

the eyes arc curiously flaUened out and occupy the whole up|)ei' 
surface of the mouth. 'Vhey arc devoid of auv trace of lens or 
iris, and, as apiK-.ys from i>b.scrvations by Mr. john Murray ami 
my ow’n examination of his ]nepAratiims, the retina consists of & 
layer of long rods, with a vtuy thin layer indccil of nerve-fibres 
in front of it, and ai>parcnlly no intervening granular ganglionic 
or other layers. 'Vhe rods are disposicd in hexacomd bundles, 
the free ends i»f which rest on corresponding well-defined hex- 
agonal areas, into whicli tlie choroid is divided. It is ))iobttble 
that aljerrant structures may be fiuind in the retinas (>f deep-sea 
fish, which may ctmceivably hel)) towards physiological conclu- 
sions as to the functions t>f the various components. With 
regard to the .'ill-imporiani question i»f the nature of the light 
undoubtedly present in tlie tleej* sea, it is liaully possible to 
accept I’lof. X’drill's lecent startling suggestion that sun- 
light penetrates to llu gieatol depths with |>erhaps an intensity 
.at from 2Cxx> to 3000 fathoms equal to that of some <if um 
partially moonlight nights. Sucli a conjecture is entirely at 
variance with the lesulis of all cxpeiimeiils on the penetration 
of sea-water by sunlight as yet m.ide by physicists, icsulls which 
have prevenleil olhei naluralisis fr«mi adopting this ‘olutinn of 
the i>roblem. 

The progress of research by experts on the deep-sea fauna 
confirms the conclusions early fomied that it is imiaissible to 
determine any successive zones of ilepth in the dceji-sea regions 
eharactcrised by the presence of special groujis of animals. 
Within the deep-sea legion tlie contents of a trawl brought up 
from the bottom give no evidence whicli can be relied on as to 
the deptli at which the bottom lies within a lange of at least 
2500 fathoms. Some groups of animals appear to be charac- 
teristic of water (>f considerabU' depth, but repiesenlutivcs of 
them struggle up into nuicli shallower regions, 'flius of the 
remaikalile ordei of llololhuiian I'llasipinla tieaily all the rc 
present at ives (;ccui at very eoiisidj-ralde depths, and their 
nund>crs diminish slujiewards, but one has been found in only 
kjO fathoms. Ag.iin, the rourlalesiihe i-ange upwarda into 
about 3CXJ fathom and the rht)niu>souias, which Loven con- 
siders as eminently deep-sea forms, range up to a little over ico 
fathoms depth, and are nearly represented in shallow water at u 
<lepth of <»nly five fathoms by Asthenosoma. As lias often been 
pointe<l out before, there are numerous genera, and even species, 
which range even from the shore -regiim to great depths, 

'riic fact that zones of depth cannot thus be determined adds 
seriously to the difficulties encountered in the attempt to deter- 
mine approximately the depths at which geological deposits have 
lieen found. Dr. 'I’heotlore Kuchs,' in an elaTiorate essay on all 
<luestioas bearing on the subject, has attenijilcd to determine 
what geological strata should be cfinsidcrcd os of rlcep-sea 
formation, but, as he defines the deep-sea fauna as commencing 
at lOD fathoms ami extending cluwnwards to all depths, his 
results may 1)C considered as merely determining whether certain 
deposits have been found in as great a depth as too fathoms or 
less, a result of little value as indicating the depths of ancient 
seas or the extent of upheaval or deprettion of their bottoms. 
Mr. John Murray has shown that the depths at which modern 
deep-sea dejiosits have been formed can be approximately ascer- 
tained by tlie examination of their microscopical com]x)sition 
and the condition of iireservation of the contained )>elagic and 
otlier shells and spiculea. 

The most important question with regard to life in the ocean, 
at present insufficiently answered, U that as to the conditions 
with regard to life of the intermediate waters between the surface 
and the bottom. It is most necessary that further investigations 
should be miule in extension of those carried out by Mr. Alex- 
ander Agassiz with similar apparatus — a net, or vessel, which 
can be let down to a certain depth whilst completely closed, 

» “ Welche Ablaijeningen haben wir uh Tiefttebildongen *u batnw^n t *' 
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then opened, lowered for some distance, and again closed 
it is drawn to the surface* The greatest uncertainty and differ- 
ence of opinion exist as to whether the intermediate waters are 
inhabited at all by animals, and, if they are inhabited, to what 
extent ; and these intermediate waters constitute by far the 
greatest part of the ocean. If we estimate roughly the depth of 
the surface-sone inhabited by an abundant pelagic fauna at 100 
fathfjms, and that of the zone inhabited by the bottom animals 
at 100 fathoms also, the average depth of the ocean being about 
1880 fathoms, it results that the intermediate waters, concerning 
the conditions of life in which we are at present in the utmost 
uncertainty, really represent more than eight-ninths of the bulk 
of the entire ocean. Great care should be exercised in drawing 
conclusions from the depths ascribed to animals in some of the 
memoirs in the official work on the Challenger Expedition. The 
scientific staff of the Expedition merely recorded on each bottle 
containing a specimen the depth from which the net in which the 
specimen was found had been drawn up. In many instances, 
from the nature of the specimen, it is iinjios'^ible that it can have 
come from anywhere but the bottom, but in many others it is 
quite possible that a particular specimen may have entered the 
net at any intermediate depth, or close to the surface, and this 
is a matter on which the author of the monograph in which the 
specimen is described can form the best conclusion, if one can be 
formed at all from his knowledge of the animal itself. In all j 
<Joubtful cases the mere record of the <Iepth must be received 
with caution. 

Just as before the commencement of the present period of 
tlcep-sea research there was a strong tendency amongst naturalists, 
owing to the influence of the views of Edward Forbes, to refuse 
to accept the clearest evidences of the existence of starfish and 
other animal life on the sea-bottom at great depths, so there 
seems now to have sprung up in certain quarters an opposite 
tendency, leading to the assignment of animals )X)ssibly of surface 
origin to great depths on inconclusive evidence. 

With regard to the constitution of the deep-sea fauna, one of 
its most remarkable features is the general absence from it of 
Falaeozoic forms, excepting so far as representatives of the 
Mollusca and Brachiopoda are concerned, and it is remarkable 
that amongst the deep-sea Mollusca no representatives of the 
Xautilida and Ammonitidtr, so excessively abundant in ancient 
periods, occur, and that Lingula ^ the must ancient Brachiopod, 
should occur in shallow water only. 

There arc no representatives of the most characteristic of the 
Palaeozoic corals, such os Zaphreutis^ Cystiphyllum, Stauriot or 
Goniophyllum, Possible representatives of the Cyathonaniila 
have indeed been obtained in Gntyinat described by Prof. 
Martin Duncan, and Haplophyllia and Duncania^ described by 
the late Count Pourtales, but the Cyathonanida are the least 
observant and characteristic members of so-called Bugosa. 
Pourtales justly felt doubtful whether the arrai^cmcnt of the 
septa in four systems instead of six couhl in itself be considered 
as a criterion of the Rugosa,^ and in the cases of HaplopH^dlia and 
Duncania the septa may be described rather as devoid of any 
definite numerical arrangement than exhibiting any tctrameral 
grouping. Further, I have lately examined by means of sections 
the structure of the soft parts of Dumania in a specimen kindly 
given to me by Mr. Alexander Agassiz for the purpose, and find 
that with regard to the peculiar arrangement of the longitudinal 
septal muscles and the demarcation of the directive septa the 
coral agrees essentially with the henactinian CaryophylUa and 
all other modem Madreporaria the anatomy of which has been 
adequately investigated. 

Tnere are further no representatives of the ancient Aleyeh 
narianst forming massive coralla, the Helioporida and their 
allies, in deep water, no PalitocrinouU^ CvUidea^ or Blastoidea, 
no Palechinoidea^ no Tyilchiies^ no allies of Limulus^ no Ganoids* 
Further, other ancestral forms, certainly of great antiquity, 
although unrecorded geologically, such as Amphioxus^ do not 
occur in deep water. It might well have been expected that, 
had the deep sea been fully colonised in the Palaeozoic period, 
a considerable series of representative forms of that age might 
have survived there in the absence of most of the active physiail 
agents of modification which characteriKc the coast regions. 

From the results of present deep-sea research, it appears that 
almost all modem littoral fomis are capable of adapting them- 
selves to the conditions of deep-sea life, and there is no reason 
why Talseozoic forms should not have done so if the abyssal 
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conditions were similar to those now existii^, just as a con- 
siderable number of forms of the chalk period have survived 
there. In fact, however, most of the survivals of very ancient 
forms — Heliopora^ Limulust Amphioxus, Dipnoi ^ Gattoids— 
occur in shallow seas or fresh water. 

With regard to the origin of the deep-sea fauna, there can be 
litib doubt that it has been derived almost entirely from the 
littoral fauna, which also must have preceded, and possibly given 
rise to, the entire terrestrial fauna. Although the littom, and 
even its offspring, the terrestrial faunas, liave undoubtedly, 
during the progress of time, contributed to the pelagic fauna, 
and although it is very likely that the first traces of life may have 
come into existence in the shallow waters of the coast, it is not 
improbable that we should look to the pelagic conditions of 
existence as those under which most of the earliest types of 
animal life were developed. Nearly all the present inhabitants 
of the littoral zone revert to the pelagic free-swimming form of 
existence in their early developmental stages, or in cases where 
these stages have been lost can be shown to have once possessed 
it. And these pelagic larval forms are in many cases so closely 
alike in essential structure, though springing from parents allied 
but widely differentiated from one another in the adult form, 
that it is impossible to regard them as otherwise than ancestral. 
Had they l)een produced by independent modification of the 
early stages of the several adult foim.s as a means of aidii^ in 
the diffusion of the species, they must have l)ecome more widely 
differentiated from one another. The various early pelagic free- 
swimming forms, represented now mostly only by larvae, gradually 
adapted themselves to coast life, and underwent various modifi- 
cations to enable them to withstand the beating of the surf on 
the shores and the actual modifying alterations of the tides, 
which, together with other circumstances of coast life, acted as 
strong impulses to their further development and differentiation. 
Some developed hard shells and skeletons as protections ; others 
secured their position by boring in the rocks or mud ; others 
assumed an attached condition, and thus resisted the wash of 
the waves. A remarkable instance in point, about the circum- 
stances of which there can be little doubt, is that of the Cirripedia* 
The Cypris larva of Balanus^ evidently of pelagic origin, sprung 
from a NaupliuSy fixes itself by its head to the rocks and 
develops a hard conical shell, by means of which it withstands 
the surf in places where nothing else can live. In the same way 
the Planula larva, the Palseozoic coelenteratc form, ])roduces the 
reef coral and various other forms specially modified for and by 
the conditions of littoral existence. Similarly echinoderms, 
Mollusca, Polyzoa, Crustacea, recapitulate in their ontogeny their 
passage from a pelagic into a littoral form of existence. 

It IS because the ancestors of nearly all animals have passed 
through a littoral phase of existence, preceded mostly by a t>elagic 
phase, that the investigations now beii^ carried on on the coasts 
in marine laboratories throw floods of light on all the fundamental 
problems of zoology. From the littoral fauna a gradual migrr.tion 
must have taken place into the deep sea, but probably this did 
not occur till the littoral fauna was very fully established and 
considerable pressure was brought to bear on it by the struggVe 
for existence. Further, since a large share of the present 
of deep-sea animals is derived from coast -debris, life must have 
become abundant in the littoral zone before there could have 
been a sufficient food-supply in the deeper regions adjoining it. 
Not until the development of terrestrial vegetation and animal 
life can the supply have reach^ its present abundance. Such a 
condition w^as, however, certainly reached in the Carboniferous 
period. From what has been stated as to the general absence 
of representatives of Palseozoic forms from the deep sea, it Is 
just possible that if deep oceans existed in Palseozoic periods 
they may not have l)cen colonised at all, or to a very small 
extent, then, and that active migration into deep waters com- 
menced in the secondary period. Very possibly the dischaiges 
of carbonic acid from the interior of the earth, which Prof. 
Dittmar believes may have been sufficient to account for the vast 
existing deposits of coal and limestone, may have been much 
more abundant than at present over the deep-sea beds in the 
Palseozoic period, and have rendered the deep waters more or 
less uninhabitable. 

In his splendid monomuph on the Pourtalesia^ which ha> 
recently appeared, Proh Loven has dwelt on the peculiar 
importance of the littoral region, and of the infinity of agencies 
present in it ** competent to call into play the tendencies to vary 
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which are embodied in eadi niedes.” He treau of the origin 
of the deep-^ea huina from that of the littoral region. It is 
impossible here to follow him in his most valuable speculations. 
In one matter, however, I would venture to express a difference 
of oi^on. He regards the littoral forms of invertebrates as 
migrati^ into the deep sea by the foUowii^ process : llieir 
free-swimming larvae are suppo^ to be carried out by currents 
far from land, and then, havi^ completed their development, to 
sink to the bottom, where a ver>’ few survive and thrive. It is 
hardly to be conceived that any animal, especially in a young 
and tender condition, could suddenly adapt itself to the vast 
change of conditions entailed in a move from littoral to deep-sea 
life. It seems to me much more likely that the move of animals 
from the shallow to the deep sea has l>een of the most gradual 
kind, and spread over long series of generations, which may have 
mignUed downwards, perhaps a fathom or so in a century, partly 
by very dight migrates of the adults, partly by very short 
excursions of larvae. Thus alone, by almost insensible steps, 
could animals, such as those under consideration, be enabled to 
survive an entire change of food, light, temperature, and 
surroundings. 


NOTES 

We have received a box of jdants from the Ben Nevis Ob- 
servatory, including specimens of Saxifraga sUUaris^ from a 
height of 4400 feet, and Armeria 7 >ulgaris, from 4370 feet. The 
plants of these two species, with the numerous flowers which 
covered them, arc as large and well grown as any we have ever 
seen at lower levels. There is also a specimen of Gnaphalium 
supinum^ fairly well grown and in flower, from a height of 4370 
feet, and a single plant of Oxyria reniforntis from 439^ feet, also 
fairly well grown, but not in flower. The interest .attached to 
the collection is the great height at which they have been found 
growing in full vigour, the heights being greater than those 
hitherto given in our ** Floras as the limits of growth of the spe- 
cies in the British Islands. In the case of Armeria vulgarh the 
height is considerably greater, 38CX) feet being the limit assigned 
to this species in Hooker’s ** British Flora.” 

The Hygienic Congress has voted a resolution requesting the 
Dutch Government to convoke an International Conference on 
Cholera, for the purpose of establishing a permanent Inter- 
national Epidemical Committee, and preparing an international 
penal sanitary code. The Congress has denounced the incKlem 
system of education and competitive examinations as injurious to 
health. 

On the afternoon of Tuesday, August 12, the foundation-stone 
of the new Meteorological Obsers’atory at Falmouth was laid by 
the Right Hon. the Earl of Mount Edgeumbe, the President of 
the Royal Cornwall Polytechnic Society, in the presence of an 
assembly of over 400 persons. Some eighteen months ago the 
Meteorological Council of London gave notice that they intended 
to maintain only three first-class Observatories in the British 
Isles, and that the grants to four out of the seven then existing 
would cease on December 31, 1883. The three which they 
decided on continuing to subsidise were Kew, Valentia, and 
Aberdeen, but in view of the good work done and the value of 
the observations, the Council expressed the hope that local 
efforts would succeed in maintaining the Olisers’atories at the 
other four stations. The Meteorological Committee of the 
Royal Cornwall Polytechnic Society, which has the local 
management of the Observatory, made strenuous efforts to retain 
the institution in Falmouth, and, after much n^otiation, the 
Meteorological Office agreed to continue their grant of 250/. a 
year, provided a new building were erected on a site approved 
by them, at some distance from the harbour, so as to be free 
from the disturbing influences on the wind which the harbour 
and its surroundings were supposed to cause. The Polytechnic 
Society took the matter up with great zeal and determination, 
and the result has been that matters in connection with the new 


Observatoiy have become sufficiently matured to admit of the 
foundation-stone being laid. The new Ofasemtoiy is situate at 
the top of Killigrew Street, opposite Belmont, It will not take 
the shape of the present one, with its high octagonal tower, but 
will be built in the form of a Wlla residence, one portion to be 
the dwelling-house of the superintendent (Mr. £. Kitto, 
F.R.Met.S.), the other to be s|>ccially constructed for the recep- 
tion of the \'arious instruments. The apparatus in the present 
Obscrvator>» will be transferred to the new one, and the obscr- 
%mtions now carried on will he continued without alteration, so 
that the Falrntnuh Observatory will still be one of the first-class 
Observatories of the United Ringdom, under the control of the 
Meteorological Office. The instruments arc a barograph, for 
recording the changes of the barometer ; a thermograph, for 
recording the variations of both the dry and the wet bulb ther- 
mometers ; the .anemograph, tt> measure the force and direction 
of the wind ; a sunshine recorder ; ami a self-registering rain- 
gauge. In addition to these, the Royal Society have made a 
grant for the juirchase of a comidete set of magnetographs for 
I recording the declination of the needle, and the force of the 
magnetic currents. Although these will entail an extra annual 
expense of 50/. a year, the Polytechnic Society has tx)ldly under- 
taken the resptmsibility of this work. Seeing that the great 
value of magnetic olwervations depends to a large extent on their 
K'ing taken simultaneously and continuously at stations far re- 
moved from one another, and that there is now no first-clas'i 
magnetic Observatory in the British Isles west of Oxford, Fal- 
mouth Observatoiy' may be ex]>ccted to supply a valuable adtli- 
tiomal data to our knowletlge of this comparatively little-known 
subject. The ( >hservatory will Iw under the supcrintcnilencc of 
Mr. E. Kitto, the Secretary of the Royal Cornwall Polytechnic 
Society. 

Prof. C. V. Kii.ey, U.S. Entomologist, and Curator of 
Insects in the U.S. National Museum, left for home on the 23rd, 
expecting to arrive in time for the meeting of the American 
Association for the Advancement of Science in Philadelphio. 
During his two montli’s sojourn in Europe he has twice liccn on 
the Continent, and has visited corrcsiKindentB and acquaintances 
l>oth there and in England, ex.imining the insect coUeclions in 
various museums, and especially in our own at South Kensington. 
He sjieaks favourably of the lasting influence for good which the 
International Forestry Kxliibition at Eilinburgh will hove, and 
of the Serrel scrigraph — an American invention which has of late 
years been ixirfectecj in Lyons, and which he thinks is destined 
to revolutionise silk-reeling and profoundly influence silk-culture, 
which is just now attracting unusual attention in the States. He 
was also much interested with the investigations into the life- 
habits of the AphiJidtP that arc l>cing carried on by Jules Lich- 
tenstein at MonliJcllicr, and with the thoroughness with which 
the French authorities encourage experimental research in ad- 
vanced agriculture. He received a warm welcome at Montpellier, 
whither he went at the invitation of the French Minister of 
Agriculture to explain some new methods of dealing with the 
Phylloxera, and where he found his own recommendations ot 
previous years so fully carried out. He was also surprised at the 
very extensive and successful experiments with American vines 
carried on at Pageset near NSmes. At a meeting of the Sociefte 
d’Agriculture d’HtVault, held on June 30, he read a paper en- 
titled ** Quelques Mots sur les Insecticides aux fetats-Unis, el 
proposition d'un nouveau remidc,” which appears in full, with 
an account of the discussion^ &c. , in Le Messagtr AgrUole^ for 
July 10, 1884. The “new” remedy is kerosene emulsion, 
which has been successfully used, especially against C^cida^ in 
the States. Its application against the Phylloxera is recom- 
mended in much the same manner os is used with r^aid to 
bisulphate of carbon ; the proportions recommended we 300 or 
400 grammes of the emulsion in 40 litres of water. 



Tai Hoffiaii IRnktiy of lilafine has distributed amoi^ s^e- 
ml lemed todatics a plaa far despatdiiag a Russian eiq>e<Ution 
to tihe "North Pole, starring from North-Eastern Siberia or 
Jeannette Island, discovered by the /tannefU Expedition, Md 
IMTOoeeding entirely on foot over the ice in several parties, with 
latge depots in the rear. It is thought that there are many 
islands north of Jeannette Island which may be explored. 

Thb following lecture demonstrations will be given in the Hy- 
gienic Laboratory at the International Health Exhibition during 
the forthcoming week by Mr. Charles £. Cassal, F.C.S., Chief 
Demonstrator : — Tuesday, September 2, Arsenic in Wall Papers 
ind Articles of Clothing ; Wednesday, September 3, Drinking- 
Water ; Friday, September 5, Common Food Adulterations. 
The lectures will commence at 4 p.m. 

Whilb at Newcastle last week, the Prince of Wales opened 
a new Library and Museum of Natural History. 

Having been asked by M. Wilkens if there are not among 
:he plants of Central Asia remains of the Tertiary period corre- 
tponding to those which have been discovered among the ani- 
Tials, Dr. A. Regel, in a letter from Tashkend, which has just 
ippeared in the Bulletin de la Soeiiti des NaturalUtes de Moseau, 
inswers that to say anything about the subject would require a 
doser comparison with fossil plants. This he could not possibly 
nake during his journey. Still, he points out how many plants 
in the lowlands and in the wild spurs of the highlands have quite 
«pecial characters j it is sufficient to mention the plants with 
leather-like leaves, the Salsolaccac without leaves, which recall 
the vegetation of Australia and Africa, or the Ericaceac-likc Rcau- 
muriacea? of Jungaria. He considers, however, such observations 
“rather ajsthctical," and not sufficiently conclusive; he likes 
better to collect the necessary material for ulterior work. 

Pkof. Raoul Pjctkt, of the University of Geneva, com- 
nunicates to a local journal a short memoir of his friend, U.aron 
rhenard, who died at his Chdleaii of Talni.ay on August S. The 
ate Baron was the son of the illustrious chemist of the same 
lame, and, like him, he devoted his life and hi.s fortune to the 
ervice of science. The late M. Thenard was especially distin- 
guished for his investigations in agricultural chemistry — investi- 
gations which obtained for him in 1865 admission to the French 
nstitute. An extensive landowner in the Departments of the 
36te d’Or and Saftne-et-Loirc, he yiaid great attention to the 
Ksrfection of agricultural machinery and implements, to improved 
nelhods of husbandry, the discovery of more efficient fertilisers, 
ind the introduction of new fniits and vegetables. In his 
aboratorics at Paris and at Talmay Baron Thenard devoted 
himself with rare encigy to the elaboration of new methods of 
)rgaQic analysis. Some of the substances he desired to examine 
lie placed in closed circuits, full of pure oxygen, in order to 
neasure how much of the gas was absorbed during the process 
if combustion, the circulation of the gas being actuated by 
mercury pumps of the Baron's own invention, which Prof. 
Pictet describes as singularly ingenious pieces of mechanism. 

It is proposed to form, at the Academy of Sciences of St. 
Petenbuig, a special Committee for the concentration of all 
:»bservations on meteorology, magnetism, rainfall, and thunder- 
itorms, which are now made in Russia, partly under the direction 

the Central Physical Observatory, and, to a great extent, by the 
initiative of the Geographical Society, the Departments of Ways 
and Communications, Agriculture, and so on, or privately. The 
Committee will consist of members of the Academy of Sciences, 
bhe Geographical Society, and those Ministries which grant sums 
of money ibr meteorological observations. 

Tub last number of the IwuHa of the East Siberian branch 
>f the Geographical Society (vol. xiv. fasc. 4 and 5) contains 


some interesdng notes on the paths rimt doimedt Teildioyaii 
with Yakuts, with two maps of riie ootu^, by M. Gordriic^ 
a note on the Ike- Aral settkment in Tramdmikalia, by M 
Mikhailoff ; and letters from the Polar meteorological station a 
Sagastyr. The last of these, is dated November 35, 1S83 
and we notice with pleasure that the zeal of the scientific 
staff of the station continues unabated ; the news that they have 
been allowed to stay for a second winter at the station has beei 
received by them with great plcfisure ; and Dr. Bunge, alread] 
on his journey home, returned immediately from Bulun as sooi 
as he met with the Cossack who brought a letter from the Geo 
graphical Society granting the necessary money for a secont 
year’s stay at the mouth of the Lena. 

It has been resolved, it seems, to drain the beautiful Merje 
len Lake, seen by all tourists who climb the Eggishom anc 
visit the great Aletsch glacier. From time to time it breaks it: 
icy barriers, leaps in a mad torrent into the bed of the Marsa 
and spreads terror and destruction in all the valley of the Uppe 
Rhone. The Merjclen contains 10,000,000 cubic metres of water 
is 50 m. deep at the point where it is bounded by the Aletscl 
glacier, and 1 2 *50 m. at the opposite extremity. The basil 
of the lake is 1500 m. long, its direction is from west t< 
east, and at the eastern end is the overflow. It is here that the 
proposed operation will be effected. The opening, 540 m 
long and 12*50 m. deep, will thus be at the back of the lake 
and its effect will be to lower its level by 12*50 m., anc 
diminish its volume by about one-half, the present mean deptl 
being some 25 m., and although, so say the engineers, the 
operation may not absolutely i>revent future floods, they will b< 
rendered thereby both much rarer and far less dangerous, 

I. a Lumi^re J^Ueh'ique has sent a scientifiermission of six of iti 
staff in order to report on the Exhibition of Philadelphia and th< 
state of electrical industries in America. 

An lm]x;rial decree, issued this month, interdicts the deliver} 
from Russian circulating libraries to their subscribers of the 
scientific works of the following authors i^Agassiz, Buchner. 
Huxley, Lubliock, Lewes, Molcschott, Reclus, Adam Smith, 
Spencer, Vogt, and Zimmermann. The works of Charles Darwir 
have already been submitted to the same interdiction. 

Tiik principal article in the current number of Petermann\< 
Mittheilun^en is on the Trans-Caspian and the neighbouring 
regions, based on the travels of Lessar. It deals with Atek, the 
roads from Saraks and Merv to Herat, including four days ir 
Afghanistan, Meshed, the road from Saraks to Merv, with ar 
account of the latter town, and Merv to Bokhara. The paper !< 
accompanied by a map of Merv and the Russo-Persian frontier. 
Another paper, of present importance (also with a map) is one 
on the territory of the International Association on the Congo. 

A coRRESroNDENT of the Times from Pekin, writing or 
mining in China, refei-s to the various obstacles which have stood 
in the way of progress in this direction in the Middle Kingdom. 
First there is the mysterious but powerful fUng-skui^ or geomantic 
influences, an all-|>ervading superstition, but occasionally elastic, 
and yielding to expediency, as the spread of telegraphs in the 
countiy during the past two years has demonstrated. Ther 
comes the innate suspicion and dislike of foreigners, by whom the 
mineral wealth of China has been explored, and the importance 
of working it demonstrated. But ** the most efficient obstacle ol 
all ” is the ignorance of the officials of the application of science 
to industry. The long and absorbing devotion to Chinese litera- 
ture which is necessary to obtain official employment renders an> 
other study, even did the taste or the means of pursuing it exist, 
all but impossible. The rulers of China fear to avail themselves 
larg^of the services of the '* base mechanical ” foreigner, unless 
as aipmble instrument, which they cannot always be sure that 
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ftar of 1604, where none has been finee observed. It wm of 
conne desirable to clear op this difficulty, and Mr. Her^rt 
Sadler appears to have done so effectually. He has remark^ 
that io t^ part of the Chart No. 5a, where the place of Kcplw s 
star ffills, the positions of a numl^r of the brigntcr stars arc in- 
correctly laid down for the professed epoch of the Chart, 185s 
January I, their right ascensions being uniformly in defect of 
the true ones ; ana he notes that, when the assigned place of 
Chacomac’s star is corrected in right ascension to about the 
amount that several known stars in the vicinity require, it falls 
into the place of No. 16872 of Oeltzen's Argelander, so that, 
in Mr. Sadler’s view, the stars are identical, and there can be no 
reasonable doubt that he is correct. It is very satisfactory to 
have eliminated the difficulty with regard to Chacomac’s star, 
particularly as the place of Kepler’s star can hardly be said to be 
co^arable in accuracy with that of Tycho’s star <if 1572. 

Tne following are places of three of Argelander^ Mars for 
18550, on comparing which with the p<>sitions assigned on 
Chacomac’s Chart No. 52, its distortion will be evident j — 

h. m. s. , , u 

Ocltzen 16848 ... R.A. 17 21 19*6 ... N.P.D. 112 49 47 

„ 16816 ... „ 17 19 37 4 •• M 110 50 13 

„ 16782 ... 17 18 3*3 „ III 16 54 

The Yale College Oii.servatory, U.S.— The fine helio- 
meter of this Dlwervatory is now in active chatge of Pr. W. L. 
Elkin, who had given sfiecial study to the theory of this instru- 
ment at Strasbuig, and subsequently had two years' valuable 
experience in the use of it, in conjunction with Pr. Gill, H.M. 
Astronomer at the Caj>c of Gowl Hope. From the Report to 
the Board of Managers in June last, it apficars that the expenses 
attending the use of the hcliometer have l>cen guaranteed for a 
])eriod o 7 three years by ten sul»scril»ers ; and Pr. Elkin, who 
took charge of it on January 15, is already able to report upon 
work accomplished, though lime is necessarily occupie<l in the 
general investigations of the instrument, as scale determinations, 
&c, A triangulation of the l‘loia<les has been c<jmmenced, with 
the view to comjiarison with Bessel’s measures of this group, 
made with the Konigslnfig hcliometer nearly half a century ago, 
as well as with the latcr observations of M. Wolf at the Ob- 
8crvat<ity of I’aris ; niKiiit one-third of the propose<I measures 
had l>ccn completed licfore the stars were lost in the sun’s rays in 
the spring, and it is hoped to complete the work during the last 
four months of the present year. A consitlerablc auumnt of 
time has Iwcn devoted to determination of places of the moon 
relative to stars within measuring-distance of the .heliometer, 
with the view to determining the parallactic inccjuality in the 
moon’s motion, the deduction of which from meridian and other 
observations is, as Dr. Elkin remarks, attended with some diffi- 
culty. Measures of the diameter of Venus near her inferior 
conjunction have also been .secured. There cannot be a doubt 
that, in Dr. Elkin’s hands, most valuable results will accrue 
from the regular employment of the powerful measuring-instru- 
ment of Yale College Observaloiy. On the Board of Managers 
of the Institution we remark the well-known names of Profs. 
Elias I.,oomiK and H. A. Newton. 


SOCIETIES AND ACADEMIES 

Paris 

Academy of Sciencec, August 18. — M. Holland, President, 
in the chair. — Obituary discourses pronounced at the obsequies 
of M. Paul Thenord, by MM. Bouleyand Fremy. — Observations 
of the small planets made with the great meridian instrument of 
the Paris Observatory during the second quarter of the present 
year, by M. Mouchez. — Essays in stellar photography, with a 
view to the construction of maps of the heavenly b^ies, by MM. 
Paul and Prosper Henry, by M. Mouchez. The results so far 
obtained have neen secured by means of an objective with a 
diameter of 0'l6m. and 2* 10 m. focal distance. They represent 
on a surface of rather less than a square decimetre a section of 
the Milky Way of 3” of right ascension, and 2** declination, 
showing 1500 stars from the sixth to the twelfth magnitude. The 
images of these stars have a diameter nearly proportioned to 
their brilliancy, except the yellow stars, which appear somewhat 
fainter. These encouraging results have induced MM. Henry, 
who are skilful opticians as well as experienced ol»ervers, to 
undertake the construction of a much larger objective with a 
diameter of o*^m., specially adapted for photographing the 
celestial orbs.-— Note on a new metnod of representing graphi- 


cally the speed of rmOway trains, M. Ldon Lalanne.*-ReM 
on various communications rdating to the cholera, by the 
missioners, MM. Vulpian, Marey, Rtchet, Bert, Pasteur, Bonlp 
and Gosselin, Thirty fresh communications received by the A|i 

caWytiO restSts. Even Dr. Pe^^^son’s views regarding the 
of Irarax and boric acid are purely theoretic, unsupp^ed by m 
practical tests.— Account of a new balloon cajMble of be|^ 
guided in any direction and kept under control, by MM. 
Renard and A. Krebs. The authors claim to have solved fh 
problem of aerial navi^tion by means of a new balloon of elfn 
gated form, and provided with a screw and helm, which in 
successfully tried at Chalais on August 9. After a trip of neafi 
five miles, it returned to the starting point, ol^ying the helm, 1^ 
executing a series of manoeuvres with a precision comparaUc^ 
that of a screw steamship in the water. Chief dimensionc 
length 50*42 m., diameter 8*40 m., volume 1864m., total wei^ 
2000 kilos. — Observations of the Barnard comet made at & 
Observatory of Nice, by M. Perrotin. — Observations on the sclii 
spots and volcanic eruptions during the year 1883, by M. tP 
I'acchini. — Note on a fixed astronomical telescope, by M. C 
Hcrmite. — Note on the free2ing-|K>ini of saline solutions, by M 
F. M. Raoult. — C)n the combinations of telluric acid with 
salts of the bioxidc of tellurium, by M. D. Klein. — Researcl^ 
on the modifications produced in the nutrition of the nervou 
system by mania, ]y})cmnnia, and epilepsy, by M. A. Mairct.*^ 
Researches on the microbe of typhoid lever in man ; its culti 4 ki 
tion, and inoculation of the virus in rabbits, guinea-pigs, poulM 
pigeons, pigs, and other animals, by M. Tayon. — Note on 
slow period of latent excitation in the muscles of invertebr^ 
animals, by M. H. de Varigny. — Account of a new variety m 
Rhizopod fnunil on the Arcachem coast, south of Bordeaux, 
M. J. Kunstler. — Note on a relation between the temperatuip 
of fusion of simple Ixidies and their atomic weights, by M. Chap^ 
The same author presented a jiaiier on the coincidence of seisnii 
and meteorolfigical phenomena with the return of the Augtis 
meteoric sho\^ers. i 
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FUNGI AND BACTERTA 
VergleUkend^ MorphologU und Biologic der Piht\ Mycc- 
tozoen^ und Bacleritn. By A. De Ban*, (Leipzig : 
Engelmann, 1B84.) 

T hose of us who have been awaiting the publication 
of a new edition of De Bar>'’s ** Morphologie und 
Physiologie der Pilze, Flechten, und Myxoniyceten*’ of 
eighteen >‘ears ago, will be neither surprised nor disap- 
pointed to find that the author has felt compelled to 
change the title as well as to effect such important altera- 
tions in the text that the book is not only virtually but 
really a new one. This is, moreover, extremely satis- 
factory', since it shows that the province of mycology has 
been extended during the period named. How far this 
extension is due to the labours and influence of the writer 
of the book before us is well known to all botanists. 

In some respects the general plan of the old book has 
been folloued, and many of the woodcuts have been 
retained ; but the large and at that time important section 
on the reproductive organs in the previous edition is no 
longer to be found as a separate part of the present book, 
the results of more recent investigations having com- 
pletely altered the position of the ejuestion as to the 
sexual reproduction of the Fungi. This fact is of course 
also a motive in the very different views on classification 
held by the author now, as contrasted with those pub- 
lished in the earlier book. These and the addition of the 
Bacteria as an entirely indcf)endent group of organisms, 
are among the principal points of difference in the general 
plan of the book. That they are by no means the only 
changes in plan, however, is to be seen at u glance on 
comparing the two editions. 

The present work is divided into three “ Parts,” devoted 
to the Fungi, the Mycetozoa (Myxomycetes), and the 
Bacteria respectively, lender the Fungi proper, there 
are three chapters devoted to “ (General Morphology,” 
including Histology, the Segmentation of the Thalius, 
and the Morphology of the Spore ; the latter being very 
fully treated of, and many new facts l>cing added. The 
second pan deals with the groups of Fungi themselves, 
and their evolution ; the theoretical portions of Chapter I V^ 
being extremely comprehensive and clear, and touching 
upon matters of the widest biological interest. Chapter V. 
deals with the various groups comparatively and in detail. 
Starting with the Peronosporeae, the author follows the 
series through the main Ascomycetous series to the Ure- 
dinea;, in conformity with his now well-know'n views on 
the classification, dealing by the way with those groups 
w’hich diverge from the main series or are still doubt- 
fully situated. 

TTic third part of the main subject (Chapters VL and 
VII.) is devoted to the physiology of the Fungi, including 
the phenomena of parasitism and the commensalism of 
the Lichens, and bringing us through by far the larger part 
of the book. 

The Mycetozoa (Chapters VI 11 . and IX.) occupy nearly 
40 pages of most interesting matter, including a discussion 
as to tlie position of these remarkable organisms, and an 
account of w'hat is known as to their ph>^olog>'. 
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The Bacteria or Schizomycetes are dealt with separately 
and in detail at the conclusion of the book. Chapter X. 
is devoted to their morpholog)', and discussions as to their 
position in the system, and the meaning of “ species.*^ A 
sharp comparison of the extreme viewrs on this subject is 
dealt with shortly, and in the author’s characteristic style. 
Probably the most fascinating chapter in the book 
(unless Chapter I\". be excepted) is the last one, dealing 
with the physiolog>* and life- hi story of the Bacteria, and 
of course touching the subjects of pathology and adapta- 
tion to different media and conditions with a master 
^ hand ; and it will be an enormous Imon, and should be a 
stimulus, to have the facts as to the resistance of germs, 

, conditions of development, vS:c., of these important organ- 
isms sifted by an author of such wide experience. 

. Enough has been said to shim that the present book is 
rather to be considered as a new w’ork than as a second 
edition of the “ Morphologic und Physiologie der Pilze* 
&c.” But it is not only in that so much new matter has 
; been adiied and a different arrangement been found 
I necessary that this book differs from the former one ; the 
; theoretical portions have also undergone changes even 
' more striking and important than the statements of fact. 

I To jnit the subject in the shortest |)ossiblc form While 
the then recent discoveries of I’lcomorphi.sm and the repro- 
ductive organs by Tulasne and 1 )e Bary w ere leading myco- 
logists to suspect that a reproductive process exists in the 
1 ease of all the higher Fungi, the prominent doctrine, so 
to speak, in the i»ldcr work w\ns in accordance with the 
expectations which had been aroused. Ncvcrtheles.s, no 
better monument to the sagacity of the author could 
perhapf be suggested than his careful statement of the 
case of the sexuality of the Ascomycetes, even in 1866. 

It is well known now that the investigations of the last 
eighteen years have gone to show tVuil not only do the re- 
productive organs gradually become simpler and finally 
disappear in the higher i'ungi, hut that the physioJog/caJ 
processes intrusted to them fade away c^■en earlier — the 
former depending on the latter, in fact. 'Phis doctrine of 
Apogainy, established by De Bary, of course profoundly 
affects the work before us. The w hole subject of PIco- 
morphy is also now in a far lieticr |K)siiion, and we 
strongly recommend all young botanists to read and 
mark well the introduction (Chapter IV.) to the second 
section of this l>ook, which contains much just and 
trenchant criticism on all these matters, and on past 
mistakes and future dangers connected with them. The 
notes on terminology should also be wxll pondered b>' the 
more reckless. 

It would take too lr)ng to enter further into detailias to 
the classification adopted. 1 1 may suffice to point out that 
the Peronosporar (and Ancylistc(r and Monohlepharis)^ 
Saprolcgniut Zygomycetes^ and Entomopkthorecc arc 
treated as fout groups, which, on account of their rela- 
tions to the Algie, may be comprehended as the Pkyco- 
mycetes. The main line of the Phy corny cetes leads us to 
the Ascomycetes, and, further, to the Uredineee. The 
treatment of the enormous mass of Ascomycetes is mas- 
terly in the extreme, and testifies better than anything 
else to the progress made in the biology of these F ungi 
during the last twenty years. The groups nMWtkMied are 
regarded as the “ Ascomycetous .scriei.'* 

As diverging groups, or such the position of which is 

U 
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still doubtful, De Bary classifies the Chytridea, and , 
Proiomyces, and Ustilaginea, all considered as allied 
phylogenetically with the Phycomycetes ; and a series of 
doubtful Ascomycetes {e.g, Eidam’s Helicosporangium ; \ 
also ExoascuSf SaccharomyceUsy &c.), obviously to be 
placed next the Ascomycetes proper. Finally, the huge , 
group of the HasidiomyceteSy which De Bary regards as i 
connected with the Uredinecty though it is not an easy | 
matter to satisfy one’s self of the alliance. | 

The rigour with which the literature has been sifted is 
shown in the references given at the end of each section. 
There is no doubt that J^rof. De Bary may be congratu- 
lated on once more having written a work which will be 
a monument to his skill and industry, and a boon to all 
biologists. 


OUR BOOK SHELF 

A Afonographic Revis/on aud Synopsis of the Triehoptcra 
of the European Fauna. First Additional Supplement 
(with Seven Tlates;. By Hubert McLachlan, F.R.S., 
F.L.S., &c. (London: Van Voorst, 1884.) 

Four years ago, in the preface to his very important and 
elaborate ** Monograph of European 'IVichoptera,” Mr. 
McLachlan promised to continue from time to time the 
supplemental notices of which the necessity of the case 
had already caused two to be appended to the original 
work. The first of these has just (June) been published ; 
it adds nearly fifty species to those described in the 
Monograph and its Supplements. Some new forms are 
noticed to which it has seemed right to assign the rank of 
varieties, and there is a great deal of additional informa- 
tion as to localities, While all the species in the original 
work have been passed under review, in one or two 
instances those belonging to some genera have been 
thoroughly revised. Very few new genera are indicated, 
and the author thinks the time has not yet arrived for a 
complete subdivision of some of the larger generic groups 
as now constituted. All but six of the additional species 
are from within the limits of Europe proper, proving how 
hazardous it would be to conjecture as yet as to the number 
forming part of the European fauna. While ready and 
liberal help has been afforded towards the work of this 
Supplement by many of the author’s friends and corre- 
spondents, yet it is by one above all the others that the 
material for it has been accumulated ; for to the labours 
of the Rev, A. E. Eaton in Italy, Portugal, Madeira, the 
Canary Islands, and elsew'here, the author stands in- 
debted for more than three-fifths of the new species, and 
though Mr. Eaton is w*ell know n as an acute, indefatigable, 
and successful cntomoU>gist, does the remark press less 
home that ** if a foreigner making short holiday tours 
through certain districts previously unexplored (so fiir as 
the Triehoptcra are concerned) can produce such results, 
it is needless to call attention to what might be done by 
residents in the districts ” ? 

Among the genera which have been revised we note 
Sericostoma, which it is now proposed to divide into two 
groups, ue. (A) with the Maxillary palpi in the male very 
prominent and scarcely hairy ; and (B)w'ith the Maxillar>’ 
palpi in the male slightly prominent and ver>^ hair>*. 

Additional and valuable information is given concerning 
the singular forms belonging to the genus Helicopsvche. 
The author now acknowledges three European species, 
while he seems to think that the number wdll yet be greatly 
increased. The three species at present sUnd as Ar, 
speruiay H tusiianicay ana H. retfeluri. The last species 
equals H, skiUtieworikUy and was bred in large numbers 
by M. Reveli^re, who found the larva^ in veij grat abun- 
dance in a stream near Porto Vecchio, Corsica. The 
imago is to be found all the year round, but it seems to 


require a certain degree of warmth for its emcrgcncCf 
which is always effected in the daytime. The larvae and 
pupa: can exist in a Very scanty supply of moisture ; 
indeed some specimens which were left untended for 
many days were found quite active though all the water 
had evaporated from them, and the sand in which they 
were was only moist. The building material of the helix- 
like cases is fine sand-grains ; each case forms fully two 
and a half whorls ; the cement-like substance used to 
bind the sand-grains together is often applied so thickly 
that the individual grains are inconspicuous. 

In the genus Setodes, Mr. McLachlan has discovered a 
I character in the posterior wings which (with others) 

' enables the species of the genus as it now stands to 
{ arrange themselves into two sharply defined groups (which 
I will be hereafter considered genera). This character is 
• the presence or absence in the posterior wings of a fold 
j above the apical fork known as \o. 5. S. punctata and 
I its allies belong to the group in which the fold is absent, 
while .V. tinetformis^ Curt., &c., belong to the group with 
1 the fold. 

This “ First Additional Supplement ” is illustrated by 
‘Seven plates engraved from the author’s drawings in a very 
creditable manner by Mr. G. Jarman. As the necessities 
of the case arise, w-e are promised a “ Second Additional 
Supplement,” which will be as gladly welcomed by those 
taking an interest in this group of insects as the present 
one is sure to be. 


LETTERS TO THE EDITOR 

[ Thi Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither can he unaertake to return^ 
or to correspond with the writers of rejected manuscripts* 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications containing interesting and novel facts, 'I 

Loewy’s New Telescope System 

In the June numlK?r of ihc RuUeiin Asttouomi/uc there i'i an 
iin}M)rtant article by M. La'wy entitled “Description d’un 
nouveau Systi me de Telescope," on which, with your jxinnis- 
sion, I would olVer some remarks. 

M. l.cewy gives the two possible dispositions or arrangements 
that allow the principle of the h/uatonol coudJ \o be applied to 
the reflecting telcscoj>c. Ho assumes certain optical and 
mechanical conditions, and on these treats the question ex- 
haustively, giving tables showing the clifTcrcnt sizes of the 
mirrors required and other data obtained by the use of formulae 
based on those condiiion.s. 

The jiractical difficulties are also dealt with and suggestions 
made for forms of mountings. There is also a suggestion of 
the MM. Henry to dose the mirrors from the o])en air by 
means of a parallel plate of glass to protect them from the cflects 
of dust, moisture, &c. 

'rhis subject has a particular interest for me (as I have no 
doubt it has also for many others), and 1 have considered for 
some time the mechanical difficulties from a different point of 
view from that of M. Lcewy, coming thereby to conclusions differ 
ing considerably from those given by him. There is, of course, 
much to l>e said on such a subject as this, involving as it does 
so many )>oints that can l>c dealt with in so many different 
ways, and some of these 1 should much like to say more on by 
and by ; but at this holiday time of year I vidll only offer the 
following obser\*ations 

1. It IS of the first importance to reduce as much as possible 
the distance (S) between the middle mirror of either optical com- 
bination or disposition and the focal plane. 

2. By placing the upper bearing of the polar axis below instead 
of above the cross tuoe of either disposition, all the mechanical 
conditions that M. Loewy has used can be advantageously 
varied. 

3. The use of the floating polar axis described by me in the 
May number of the Monthly Notices of the Royal Astfonomical 
Society enables this to be done. 
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, 4 * The shelter of the observer can then be quite detached 
from and independent of the telescope. 

In the descnption of the floating polar axis referred to atx>vei 
1 mention its suitability for that dispoisition where one large and 
one small mirror is used. 

My reason for^ not then mentioning the second disposi- 
tion (that in which two large plane mirrors are used, one 
of these being perforated) to which this polar axis is most 
particularly adapted, was fear of stepping tot^ far at once, as, 
apart from the additional difficulty of making a i.argc plane 
perforated mirror, there seemed to me to be an element 
of risk and uncertainty in its use. After reading this article . 
by M. Lcewy, I think there may not he much in my objec- 1 
tions, but I cannot quite satisfy myself. In dealing with the j 
sup]>ort of the large pLane mirror in the disposition that I allude 
to in the description of the polar axis, I contemplated such an 
arrangement for it as I have in use with my three-foot mirrors, 
this answering, as far as I have been able to sec, perfectly, in 
eliminating flexure, and as the hack of this largo plane mirror 
would never wholly leave its supports, there would not l»e any 
fe.ar of flexure here ; the other mirrors ofler no dilTiculty as they 
are practically as in an ordinary Nru^toman telescope. The 
support of the large plane perforated mirror, when used for any 
latitude higher than 45*, is not easily obtaine<l ; it must rest on a 
rim touching the face all round, hence unless it could he hung up 
from the back in some way it might bend down and spoil the 
image. 

It may be that the slight angle it would make would nt»i bring 
in flexure of an injuriovis kind, and this couM be determined 
by actual experiment beforchantl, but at i)reseni it is an o]>cn 
question. 

If it is not a diflicully, then I shouhl .agree with M. L<vw'y 
that this is the best disposition for many reasons— it dispenses with 
the supports of the small mirror that cause diffraction rays, not 
objectionable to the observer except on bright objects, but very 
much so in a photograph, where they can impress themselves 
from an eighth or ninth magniiiule star with any c.xposurc that 
would be used for a nebula ; it gives better support to the concave 
mirror ; difficulties in connection with the reversal of the in- 
strument do not come in withsueh force, and, most important of 
all, with such a polar axis as I have described, the f<»cal plane 
might be kept very chisc )»ehind the large perforated mirror, 
giving advantages of the greatest impurt.'incc from many points 
of view. 

The covering of the mirrors by a ])late of gla-.s has already 
been suggested and tried, but in a way that determined nothing. 
It is a capital thing to do ; only experiment could really riecidc. 
Certainly flexure could be got over ny air pressure, and it would 
be worth any trouble to gel it, if not injurious to the image. 

Killing, August A. Ainsmk Common 

Earthquakes in Japan 

In the one hun<Ire<l and seventy-first volume of the “ Krmnii 
Shinko-Kushi,” one of the oldest and finest woiks Ancient 
Japan, there are tables giving the number, intensity, and remark- 
able characteristics of all the earth<juakcs wlii<.li occurred in 
Japan lK*twecn the years 416 and 886 A.n. Cnfiirtunately, the 
few extant copies of this most important com|»iIatif»n arc all 
more or less in a fragmentar}' condition. It is, however, evident 
from the context that the author intended to, or actually di«l, 
enumerate many more of these natural phenomena, .and it is 
highly probable that many of his original notes have been lost 
with the rest ; but even as it stands the work is undoubtecl 
importance, now that the Seisniological Society of Japan has 
been doing all in its power to bring forth the ancient records 
which refer to the great earthquakes of the past. As every one 
knows, Japan is the very hearth of earthquakes ; in 1854 more 
than 6o,cxx> jieople lost their lives in consequence of one of these 
great terrestrial catastrophes, and it has l»een calculated that 
from ten to twelve earthquakes, each lasting several sccond.s, 
occur every year, besides numerous others of too slight a nature 
to V>e worthy of remark. 

The earthquakes mentioned in the work under consideration 
begin with that which took place in the fifth year after the coro- 
nation of Inkio Tenno (a.d. 416), and end with the one in the 
fifth year of Koko Tenno (a.d. 886). Earthquakes occurred 
during this period of 470 years on 640 days, but that by no 
means gives the probable total. It seems that those which ate 
noted on the 640 days were all of sufficient importance to deserve 
particular mention. The great care taken by the compiler in 


his tables is evident from the fact that the exact date and time 
of each earthquake is given. Kiyolo was then the capital of 
Japan, .and most of the earthquakes mentioned look place in the 
then Imjierial City, 626 out of the total 640. Those not felt in 
Kiyoto are sjxtken of only when unusually intense, in which case 
the exact locality and amount of damage caused arc given. Quite 
recently the vernacular J.apanese press, in consequence of some 
lately puhlishetl rx'tums bearing on the subject, hasdevoteii con- 
siderable .attention to investigating the annals of the **Konnii- 
Shinko-Kushi,” in hojH> of l>eing able to ascertain if earthquakes 
of certain intensity recur at certain jHfriiHls, in fact, they have 
attemptetl to prove that earthquakes run in wcU-defineil c>*cles. 
This is by no means a novel !u>r even very nuxlem iilea. Wemich* 
in his ** (fcogr.aphisehe-medieinische Studlen,’* says that severe 
earthquakes occur in Japan every twenty years. In a footnote he 
adds : — “ 1 am unable to adduce .any natural or physical proofs in 
behalf of this hypothesis. And yet the Japanese earthquakea can 
be very readily explained by the theory i»f * peruxlical pheno- 
mena.' They are commonest at the times of the highest tides, 
and in the months of J.ami.ary, Ajiril, .and OcIoIkt,” 

Whatever may he the truth of the suppositions and theories, 
the Jap.anese journals, both the scientifie ami the dailies, have 
gone Xo work hy accepting the ]H*vicHbcily of these phenomena. 
I'aking ten years as the divisor, they divide the time between 
A.p. 628 (when the rec«>rds begin to be moie trustworthy) and 
A.I>. 886 intci twenty-siv ]>eriods. The following table is the 
result : — 


Viiod- 

Partluiu.ikr 

il.iy-. 

I'«‘i ioils 

i'.ariliquakc 

•l.iys 

PitIoiIh 

I'.tirihftuako 
day ft 

. 

0 

10 

6 

10 

3 

2 

3 

11 

5 

20 

56 


0 

12 

29 

21 


4 

1 

*3 

3 

22 

18 

5 

2 

*4 

0 

23 

104 

6 

15 


11 

24 

«7 

7 

I 

16 

22 

2.S 

95 

8 

0 

17 

10 

26 

100 

9 

3 

18 

9 




It is very esident from the roregf»ing that the reeor»lsare far from 
being as exact ns couM be <lesired with regard to the earlier 
centuries, *>r elst? that the physical ron«lilion of the country in 
886 was totally diflerent from that of 62S A.I>. Hut to return to 
the table, it will be seen that the interv.als bciweim the periods 
in which earthquakes were most frequent are as follows : — 40 
years between the 2nd and 6th periods, 60 yi'.ars between the 6th 
and I2lh, 40y(nrs between the 121)1 and |6fl), 40 years between 
the l6th anil 2oih, ami jo years between the 20lh and 23rd. 
Acting on the supposition that (»ne p<*riofl of unusual frequency 
of earthquakes has been left unreeorclefl, the nvenige length of 
the intervals is e>timatefl at 35 years. Following the author’s 
explanatoi-)’ notes, n still im^re correct table can be deduced, by 
means f>f which t lie cyile of earthcpiake intensity is finally put 
at 33*3 years. A further deduction is made that earthquakes of 
a ilisastrous nature ficciir once every 59 years, so the next great 
cat.astrophe may be expected in 1913. 

As the notes of tlie eonqiilcr give the date of each earthquake 
between the above-mentioned years, it appears that carthrptakes 
use<l formerly tf> be most frecpicnt in August, most severe in 
May and Novemln’r, an<l followed or precede<l by violent hurri- 
cams, electric storms, and the like in January ; 55 cent, of 
all Jaiianesc carthqii.akes occurring during the warm season. 
Y<#Koh.am.a F. Wakrinoton ICa.stlakk 


«(Ud8Chiroya sericaria,'’ Rond,, a Fly Parasitic on the 
Silkworm 

I JiAVJf. lH.*en engagcfl during the j>ast year in tracing the life- 
history of Uii-chimya ^encaria, Rond., and have succeeded in 
making it out completely. I send you a short account of it, 
hoping that it may not be entirely uninteresting to your readers. 
As you are no doubt aware, in Japan and China the maggot of 
this fly does great damage every year to the larva? and pupa? of 
the silkworm, sometimes 80 per cent, of the caterpillars ami 
pupae l>eing killed. The knowledge of its life-history would 
therefore be of great economic interest as furnishing the scientific 
basis for guarding against this parasite. Strange as it may seem, 
no one has, however, until recently, made any systematic obser- 
vations on the matter. 

In 1874 my father, Mr. N. .Sasaki, who was the first to study 
this insect, found its larva in the main trunk of the trachea of the 
silkworm, just inside the stigma, and finally concluded that the 



436 


NATURE 


\Sept. 4, 1884 


maggot gained this place by entering through the stigma from 
out^e. 

My investigations extend from April 1883 to June of this 
year, and are nriefly summed up as follows ; — 

Udschimya sericaria appears generally iji the middle of 
Anril, and attains maturity in the beginning of May, at the time 
wnen mulberry-trees expand their 8]>ring leaves. The female 
flics, flying in bushes of mulberry-trees during the months of 
May and June, deposit their eggs on the under surface of the 
leaves in close contact with the mid-rib, or else with the fine 
ramified veins. 

The eggs arc nearly oval in shape, tapering at one end, and 
rounded at the other. They are very small in size, measuring 
0*18 mm. in length, and 0*13 mm. in breadth, and generally 
convex on the upper and flat on the under surface. I'he upper 
convex surface, which is coloured hlactcish-brown, has a lustre, 
and is marked out into hexag:onal areas ; while tlie lower flat sur- 
faw, which is cr>lourcd grayish -brown, lacks lustre, and is only 
faintly marked nut into hexagonal areas. The whole eg-^ is en- 
veloped with a sticky substance, which fixe-, it firmly with its 
flat side on the under surface of the leaves. 

When the leaves on which flie eggs .are thus dejiosited are 

{ fiven to the silkworms, they cal tliem whole .along with the 
eaves, without crushing them at all. At <jnc to six hours .aficr 
the egpi arc taken, they are hatched «)Ut near either end of the 
digestive canal, and a liny white maggot comes into existence. 
After a whiJe the maggot passes «iut of the alimentary canal 
through the mucous membrane, uiih the aid of its horny hooked 
tooth and of setae provided on each segment, and enters directly 
into one of the nervous ganglia found just under the digestive 
canal. A thin lrans])arcnl mcml)ranc which envelops the 
ganglion Ixscomes a ])rolccting sac, inside which the maggot 
lives, and lakes nerve-cells as its food. As it grows in size, this 
sac gradually enlarges, aivl finally rupturing, line maggot i^asses 
out into the boily-eavity. At this lime it measures five to six 
millimetres in length. 

The maggot now seeks the main stem of the trachea, which 
forms a kind of chamber just inside the stigma of the silkworm, 
and enters into it by making an opening witli its liooked tooili. 
It now sticks its hcn<l out inl<» the body-cavity of the silkworm 
through the opening by which it entered, and lakes fat .as its 
food. Its iH)Sterior end, which is providcfl with two large 
spiracles, is directed towards the stigma, and thus the maggot 
respires the nir which passes in through the latter. 

As the maggot grows, this newly-f(>nnecl chamb -r in wJiieh it 
rests also becomes larger, and the opening Ihrovigli which the 
anterior end of the maggot is projected out into the body-cavity 
of the silkworm becomes w'ider and wider, until the chamber 
assumes the shaj>e of a cup Around this cup a large amount 
of fat is fixed by the maggot, pro!)ably with a w.alcry fluul it 
secretes of alkaline reaction, and thus the wall of the euj> in- 
creases in thickness and becomes very tough. 'i'Jic wall is 
always coloured dark brown, owing probably to the fivees of the 
parasite and to the action of the secretion uj>on the fat in the 
wall of the cup. In this position the maggot attains maturity ; 
il then crawls out through an opening it makes at any pt»rtion 
of the body of its host. If, however, the growth of tlie magg»>l 
has been slow, il may be found in the trachea of the silkworm 
after it has changed into a pupa. 

In either case, whether the larva- or the pup;v have the para- 
site in the trachea, the space around the stigma, inside which 
the maggot is lodged, is alw.avs marke»l with a large dark brown 
jiatch, so iliat the presence of the maggot is easily rec<»gnised by 
looking at the stigma. 

If a larva or a pupa of the silkworm is once infested by 
this parasite, its fate is scaled, and the cocoons made by the 
infested caterpillars are usually thin, and of much less v.alue. 

Those moMots which Income mature in the pupa' of tlie 
silkworm cra^ out of the cocoon by making a round o]>cning 
at one pole, and such perforated cocoons arc entirely useless 
for reeling silk. 

The mature free maggot, coloured light yellow, is very active, 
and searching for the comer of the case in which they arc kept, 
or crawling deep into the ground, changes scnin into a black, 
cylindrical pupa. There the pupa rests ihrougli the winter, and 
in the following spring a |>cnected fly hatches out by breaking 
open the pupa-case. 

A detailed account with suggestions for the remedies will soon 
\vs published in a Afemoiroi the University of Tukio. 

C. Sasaki 

University of Tokio, July 


Singular Instance of Instinct 

Among the insects very common to Victoria is one popularly 
known as the xnoson-fly. In form it is very like a gigantic 
hornet ; the wings ana legs are of an orange colour, ^ is 
also the abdomen, which is decorated with broad black stripes. 
It has a strange habit of building its nest, composed of tempered 
mud, in keyholes. Mr. Ellery, F.R.S., the Government Astro- 
nomer, tells me that this same fly often commences to build 
within the tubes of their astronomical instruments. The nest is 
rather peculiar. A layer of mud is first laid down, and a certain 
number of eggs arc laid. Then follows another layer of mud ; 
on this are rlcposited a number of young spiders, paralysed hut 
not killed. Another layer of mud, more eggs, then mud, then 
spiders again, and .so on, until the nest is complete. The .spiders 
are evidently stored up as food for the grubs, as soon as hatched, 
an arrangement already known to naturalists. This fly has a 
very fierce aspect, and its nature evidently does not belie its 
looks. It flies about with mat liveliness, and when alighting, 
its h)rig black antennje are kept in a state of constant motion. 
Its favourite food seems to be spiders, which it is in the habit of 
seeking for under the bark and in holes in the trunk of the 
Kucalyplus. Il order to catch them il Inirrow; under the loose 
bark, and in a few secrjnds generally issuer forth again with 
some larg <»r smaller prey between its mandibles. The en(U’- 
mous bulk of some of the victims docs not appear to intimidate 
it in the least. Even the gigantic so-called tarantula (vulgarly 
trianteloj»e) is fearlessly attacked. I was f)ne d.ay walking 
through a suburban park near Melbourne, and saw one of these 
flies suddenly pounce down on ihcbaek of a large tarantula some 
five inches in !»readth, measuring from the ends of the legs. 
The huge arachnid ian succumbed .at once. Kesistance with an 
advcrs.ary in such a j>osition was altogether out of the (juestion, 
the only resource being Iodic, like Cjusar, becomingly. I watched 
the fight, or rather the murder, for some minutes, and then 
touching the assailant with tlie point of my umbrella, drovcit away. 
It only flew, bowevt-r, to a short flistance, and then returned, 
flying s<» vici<uisly round that I fully expected I should be 
•attacked. Hy flourishing the umbrella, however, I again drove 
it oflT, and it retire<l to a distance of ni)out a hundred feet. I 
llu-n left the spider, but afterwards wont back, and found the 
mason-fly following up his victory as energetically as ever. 1 
drove it away .again, left the spot, nncl again returned to find the 
lnurdelou^ work still going on. 'I’ltis was repealed some half a 
do/cn limes, ami at la-i, taking r»ut a bor)k, 1 sat <low-n on a 
seat res<dving to see what would ha])pen. 'The fly did not 
reaj>peai for nearly a fpiarler of .an hour, and 1 thought it had 
aittjgether cleparled. A small ditch ran beside the pathway, 
and, turning my eyes in that ilirecti»>n, 1 noticed tlie mason-fly 
peeping thiougli some blades of grass grow-ing the e<lge. It 
was evidently w-ailing for me l<) leave the sjiot in order to secure 
the full advantages c»f its victory. 

It may U* mentioned that the tarantula is .a great coward. 
Some of our large spiders, if placed on an ants’ nest, will “ run 
amuck ” through the crowd, nipping wdth their immense man- 
dibles scores of their .assailants w'ho may approach them. They 
w ill do this several limes in succession, and generally get .away. 
The tarantula, however, if placed in such a position, yields at 
once, and, gathering up its long legs, expires with all dignity. 1 
have trie<i the experiment many limes, when a run of six inches 
w'ouhl have secured the freedom of the tarantula, but even in 
these cases no eflbrt was ever made It) escape. One species of 
spider, living untler the hark of trees, the skin of the alxlomen 
v»f which is very soft, often pr«nes a match for the .ants, not by 
fighting, but by strat.ogem. He jil.ays his enemies a thoroughly 
r.arthian trick, throw-ing out a numher of wrebs, which com- 
pletely entangle them. This same spider, if throw-n into a pool 
of water, similarly throw-s out threads of web, and, these being 
wafted to the shore, and adhering to an overhanpng branch, 
cnnblc^the spider to reach the land. Thomas Harrison 

244, Victt>ria Parade, East Melbourne, Victoria, July 9 

Pnevalsky’a Horse 

It seems worth while to point out the close resemblance 
between the figure of this horse in Nature for August 2I and 
those fouml incised on antlers in the cave of I^a Madelaine, copied 
in Dawkins* ** Early Man.’' There is the same massive head, 
tile same hog-mane, alisencc of forelock, pointe<l ears, short 
iKKty, and powerful legs, while there seems even an indication 
that the longjbairs of the tail spring first from the middle of that 
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<ii:gan. ^ In that from Cresswell Cr^s as well as those from La 
Maddaine, the jaw is heavier than in the recent ^ix'cimen. 
Brosely, August 29 \V. W. Watts 


** The Ores of Leadville 

My attention has lately been dra\%*n to a review in Nature 
for April 17 of a work on “The Ores of leadville and their 
Mode of Occurrence/’ by Mr. L. D. Ricketts, fnmi w hich tme 
would be led to suppose that all the facts mentioned were tlue to 
original investigation on the part of the author. Vovir reviewer 
docs not state that which is acknowle\.lge<i by the author himself, 
namely, that much of his information was obtained from the 
Rc})ort of the U.S, (Jeological Survey by Mr. S. K. Kmmons, 
contained in the Second Annual Reiiori, intblishctl a year 
previously. 

A laige atlas has Lately been issued also by the U.S. (Jeologi- 
cal Survey com}>letely illustrating the Leadville ore <leposiis, and 
an exhaustive monograph to accompany it is nt>w in the printers’ 
hands. I speak from an intimate knowlevlge of the subiect, 
having taken part in the work, and shiuild be much obliged by 
your inserting this correction without delay. 

KrNEST jACOli, 

Late Asi»istant (JeologiM r.S.CLS. 

2, Beachfield Terrace, Penz.ance 


AUSTRALIAX ORCHIDS 

T he seventh and last part of vol. i. of Fitzgerald’s 
“Australian Orrhids," and the first jiart of vol. ii. 
have lately reached us. The testimony \vc bore to ibc 
value and merits of this work in our notice »»f part 5, 
vol, i. (N ATI IKK, vol. .xxii. p. 53) we can no\y repeat, and 
with emphasis, as wo can base it on an examination of all 
the parts at present issued. 

Mr. Fitzgerald is an ardent admirer and disciple of 
Darwin — indeed what true lover of orchids is not — and 
his work is dedicated to his memory as a token of the 
veneration in which he holds that great naturalist and 
fearless expounder of science.’’ The synopsis shows that 
twcnty*eignt genera and 104 species arc illustrated and 
described in vol. i., each part containing ten folio litho- 
graphic plates. The drawings and dissections leave 
nothing to be desired in point of fulness, conifiletencss, 
and accuracy, the latter especially being far more 
numerous and varied than in any similar work we are 
acquainted with. There is one point on w hich those who 
are lesponsiblefor the nomcnclaiiirc of Australian orchid^ 
are entitled to decided praise. All but one of the genera 
and 90 out of the 104 species in vol. i. bear really 
descriptive names, instead of being christened after 
“enterprising,” or rather advertising, nurserymen or 
vanity-stricken cultivators, which is unfortunately the fate 
of most of the new orchids introduced into ICngland. A 
large proportion of the orchids as yet described in this 
w’ork are natives of New South Wales, but a few are con- 
tributed by Western Australia, Queensland, South Aus- 
tralia, and Tasmania. The enormous importance of in- 
sects to the maintenance of orchids is shown by the fact 
that, out of 104 species described in vol. i., ten only are 
seif-fertilising. But the curious point is noted by the 
author that “ self-fertilising species always produce a far 
greater proportion of seed.” The difficulty with w'hich 
some genera undergo fertilisation is illustrated by an in- 
stance given where a splendid plant of Dendrohium HilHi 
in the Sydney Botanic Gardens, freely open lo insects, 
did not produce a single seed, though covered with about 
40,000 flowers on 190 spikes ! In another case men- 
tioned by the author he found a small caterpillar on a 
flower of Defidrobium spiciosum^ which had partly eaten 
an adjoining flower. He marked the latter, and the 
flower so marked was the only one on the entire plant 
which produced seed. There is strong evidence that 
many species are dependent, not simply on insects, but on 
some particular, perhaps local, insect for fertilisation. 
Sarc^Mlus parviflorus often produces seed capsules in 


its native habitat, the Blue Mountains ; if removed to 
Sydney, it flowers well, but does not produce seed unless 
artificiaily fertilised. One aueslion discussed by the 
author is the fertility of hybrid orchids. We believe that 
this question has been settled in English plant-houses, 
where hybrids have been proved to be fertile in the case 
of one genus (Cypripediiim) at all e^'ents. This result is 
what Mr. Fitzgerald anticip«ites, on account of the facility 
with which spccie.s of the same genus may be cross- 
fertilised, however far apparently they may be rcinoved 
from one another. .Vs lie says, “ a repugnance to inter- 
mixture does not exist in this family as it docs in others.'* 

While terrestrial orchids are very numerous in .■Vustnilia, 
epiphytal orchids arc comparatively rare, riie latter arc 
more ordinarily denizens of the hot anvl nuiisi forests of 
tropical or sub-tropical regions. Thus not more than 
one-fifth of the species illustrated in Mr. Fitzgerald’s work 
are epiphytal, and these belong almost entirely to tic 
genera Sarcochilus atul Dendrohium the latter a genus 
of w hich there are probably two or three hundred sj^ecics, 
mostly nati\cs of Indo-Chinese regions, cultivated in this 
country. On ilic other hand, the author says .--“The 
centre of the terrestrial ’’ (orchids) “ may, I think, be 
placed in .Sydney, where, with.n the radius of a mile, I 
have obtained 62 species of orchids, 57 of which were 
terrestrial a number that coulil not, 1 believe, lie equalled 
in any part of tlic world within a similar area.” 

The ))latcs are ai ( fimpanicd by full desci ijitions giving 
curious and interesting details as to the methods of insect- 
fertilisation, and dese ribing Uualitics, sunoundmgs, con- 
ditions of growth, Notwithstanding the help derived 

fn>m this source, .Australian orcliiils have not, vvilb some 
few exceptions, proved readily amenalde to cultivation in 
tills country. While it is comparatively easy to reproduce 
climates resembling those of the damp, shady, and hot 
valleys of the .Amazon or of Burmah, or of the moist, 
clouci-rovcred, and cool sUipes of the Aiulcs or the Hima- 
layas, it is \cry difticult lo repnulucc the rlry, hot, and 
sunny conditions favourable to most of tlie terrestrial 
orchids of Australia. We shall therefore probably con- 
tinue to know tlieso for some lime at least mainly from 
.vir. Fitzgerald’s book. We doubt whether, excellent and 
obviously faithful as Ids drawings .ire, .md carefully as 
they are coloured, the use of toned pajier is judici«»us, It 
imparts a mudtlmess to the tints, as, for example, in the 
drawing of the beautiiiil Dendrobes, IMialanopsis, and 
j .Su|>erbiens, juirt 7, vol. i.,and part i, vol, ii., where neither 
I foliage nor tlowcr have the ( Icar bright roloui's natural 
i lo them. 

Before concluding this n(*ti<e of a work wdiich de- 
• votes ninth attention lo the curious and interesting 
study t>f orchid fertilisation, wc might refer for a 
moment to the patience, care, and intelligence with 
which the raising of hybrid orchids is being firose- 
::utcd in this ctiuntry, especially in the nursery of Messrs. 

! James V'eitch and Sons. In one genus, that of Cypri- 
I pedium, the hybrids bids fair already tt> oiitniunber the 
j known natural species, as w'ell as to rival them in interest 
I and beauty. The closely allied genera Caltleya and 
I »lia, which arc distinguished only by the number of 
their pfdien masses, have proved susceptible of cross- 
fertilisation, and have produced several intermediate 
i hybrids of great beauty. It may well be said that patience 
is necessary' for this work, for Cat thy a exonicusis^ the 
j offspring of Cattleya Mossue and Lcelia purpurata^ did 
not flower until seventeen years after the seed had gcr* 
j minated. Even now it is only propagated by subdivision, 
i The union of the genera Calanthe and Limatodes was 
; more speedily fruitful \ and the beautiful Calanthe 
I Veitekiiy especially valuable horticuIturalJy, from its 
winter-flowering habit, is known in most gardens. 

Few who have devoted themselves to the study or to 
the cultivation of orchids have failed to become Really 
interested in this remarkable family. Their singular 
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Structure, their extraordinary variety and diversity, their 
beauty, form great attractions. To these may now be 
added the interest, indeed excitement, to be obtained by 
intelligent and judicious cross-fertilisation. Altogether 
we need not wonder that the cultivation of orchids is 
spreading rapidly among the garden-loving people of 
these isles. For they interest equally the man of science 
and the gardener. We trust that Mr. Fitzgerald may 
bring his labour of love to a successful termination, and 
that descriptions of the orchids of other parts of the 
world, equally complete, accurate, interesting, and intelli- 
gent, may be taken in hand by botanists equally competent 
and enthusiastic. T. L. 


GRINNELL LAND 

T he following is the Times report of the paper read 
by Lieut. Greely at the British Association on 
Tuesday on some of the results of his recent Arctic 
expedition : — 

Lieut. Greely stated that the geographical work of the 
Lady Franklin Hay Expedition covers nearly 3'' of lati- 
tude and over 40'' 01 longitude. Starting from hit. 
81" 44' N., long. 84'' 45' W., Lieut. Lockwood reached, 
on May 18, 1882,00 the north coast of Greenland, lat. 
83” 24' N., long. 40'’ 46' W. From the same starting- 
point he reached to the south-west, in May 1883, in 
Greely Fjord, an inlet of the Western I’olar Ocean, in 
lat. 80® 48' N., long. 78' 26' W. 'Fhe journey to the north- 
ward resulted in an addition to our charts of a new coast- 
line nearly xoo miles beyond the furthest point seen by 
Lieut. Beaumont of the Royal Navy. It also carried 
Greenland over forty miles northward, giving that con- 
tinent a much greater extension in that direction than it 
had generally been credited with. Tlie furthest point 
seen on the Greenland coast was estimated at about lat. 
83" 35' N., long. 38' W. There were no indications that 
the furthest point seen was the northern termination of 
Greenland. 'Fhe newly-discovcred coast resembled in 
many respects that of Southern (ircenland ; the mainland 
was intersected by many deep fjords, with numerous out- 
lying islands. The interior of the country, as seen from 
an elevation of .some 2cxx) feci, consisted of confused 
masses of mountains, eternally snow-clad or covered 
with ice-caps. The fjords presented to the eye nothing 
but broad, level expanses of snow and ice, being devoid 
of any marked ice-fool, tlocbergs, ])resscd-up hummocks, 
or any otlicr indications tending to prove their direct 
connection with the Spitzbergen Sea. In general, 
the immediate coast was high, rugged, and preci- 
pitous ; the formation very like that around Dis- 
covery Harbour —schistose slate, with a sprinkling of 
quartz. The vegetation resembled closely that of GrinncU 
Land. Among the specimens brought back is the Arctic 

J poppv. Several saxifrages were idtMUified above the 83rd 
larallel. Traces of the I’olar bear, lemming, and Arctic 
bx were seen. A hare and plannigan were killed at the 
furthest north, and the snow bunting was heard. A re- 
markable fact noted was the existence of a tidal crack — 
so called for lack of a better name— which extended from 
Ca]^ Bryant along the entire coast, running across 
various fiords in a direct line from headland to headland, 
varying from one yard to several hundred yards in width. 
Inside the crack, rough hummocky ice was but rarely 
seen, while outside prevailed the pahvocrystic ice, over 
which Commander Markham struggled so manfully and 
successfully in his wonderful journey of 1875, midway 
between Capes May and Britannia. A sounding was 
made, but no bottom was found at 800 feet. Apparently no 
current existed. It may be well to state that the latitude 
of the furthest northern point, Lockwood Island, was deter- 
mined by a set of circum-meridian and sub-polar obsetva- 
tions, which were reduced by the Gauss method. The 
latitude of Cape Britannia and several other points was 


determined by circum-meridian observations. It affords 
me pleasure to testify to the accuracy of Lieut. Beau- 
months maps ; the only correction made places Cape 
Britannia a few miles south and Cape May a few miles 
west of their assigned positions. These points were 
located by Lieut. Beaumont from bearings. His com- 
parative exactness was remarkable considering the disad- 
vantages under which he laboured. The journeys made 
by Lieut. Lockwood and myself across Grinnell Land into 
its interior revealed striking and peculiar physical con- 
ditions which have been hitherto unsuspected. Between 
the heads of Archer and Greely Fjords, a distance of 
some seventy miles, stretches the perpendicular front of 
an immense ice-cap, which follows closely from east to 
west the 8ist parallel. Its average height w^as not less 
than 1 50 feet. The undulations of the surface of the ice 
conformed closely to the configuration of the country, so 
that the variations in the thickness of the ice-cap w'ere 
inconsiderable in about sixty miles. But two places were 
found where the slope and face were so modified as to 
render the ascent of the ice possible. This ice-cap, 
extending southward, covers Grinnell Land almost cii' 
tirely from the Hist parallel to Hayes Sound, and from 
Kennedy Channel westward to (irccly Fjord on the Polar 
Ocean. The glacier discharging into Dobbin Bay is but 
an offshoot of tliis ice-cap. Without doubt glaciers can 
be found at the head of every considerable valley de- 
bouching into Richardson, Scoresby, or other bays. 
Several valleys which were visited during the retreat 
southward displayed at their entrances evident signs of 
such occupancy in the past. In July I was fortunate 
enough to ascend M ount Arthur, the summit of which is 
4500 feet above the sea. 'I'he day was very clear ; to the 
northward of Garfield Range a similar ice-cap appeared 
to view, from which extensive glaciers projected through 
every mountain gap. One of these, Henrietta Nesmith 
Glacier, had been visited by me in the preceding April, 
and was found to have a perpendicular face of about 
200 feet. It discharged into a small bay, part of Lake 
Hazen. Gilmar, Abbd, and other glaciers feed the 
streams which empty into that lake. Similarly glaciers 
were found at the head of the rivers discharging into St. 
Patrick and Lincoln Basins, Norris Bay, and Discovery 
Harbour. From these indications 1 estimate the north- 
ern icc-caj) of Grinnell Land as not far from 6000 
miles in area. 'I'his southern limit closely coincides 
with the 82nd parallel. The country between the 81 si 
and 82nd parallels, extending from Kennedy and Robe- 
son Channels to the Western Polar Ocean, was found 
in July entirely free from snow, except on the very 
backbone. In' over 150 miles travel into the interior 
my foot never touched snow. \’cgctation abounded, 
being exceedingly luxuriant as compared with Cape 
Hawkes, Cape Sabine, or other points further south 
visited by me. Dead willow was found in such abun- 
dance as' to ser\’e for fuel in more than one instance. 
Willow, saxifrages, grasses, and other plants grew in such 
profusion as to completely cover large tracts of ground. 
These valleys afford excellent pasturage for musk cattle, 
which feed towards the sea coast during summer, but 
withdraw to the interior as winter advances. I frequently- 
noted evidences of recent elevation above the sea of the 
region now free from ice-cap. Such indications consisted 
of raised beaches, marine shells, and driftwood. At one 
place the trunks of two large coniferous trees were found 
in such a state of presentation as to allow of their use for 
fuel. 1 1 seems probable that these ice-caps were originally 
united. It is certain that both the northern and southern 
ice-caps have recently retreated, even if such a process is 
not going on now. Along the frontier of the southern ice 
were found many small glacial lakes and moraines. To the 
north, Lake Hazen for some fifty miles borders the ice- 
cap. In front of Henrietta Nesmith Glacier there wcie 
three paii^Jel moraines. Between the face of the glacier 
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the main lake at the junction of Lake Haien and 
Ruggles River I discovered the remains of permanent 
Esquimaux huts. Many relics were obtained at that place 
Md at various points along the southern shore of Lake 
Hazen, but no traces of any kind were found on the 
northern shore of the lake. It is perhaps worthy of re- 
mark that reindeer, which must have been plentiful in 
that country, have entirely disappeared, having either 
migrated or become extinct. In connection with the 
line of perpetual snow 1 may state that on Mount Arthur 
It was not far from 3500 feet above the sea. From baro- 
metrical measurements it appeared that the crest of 
Grinnell Land was above 2500 feet elevation in front of 
the southern ice-cap, 3000 feet near Mount Arthur. 


THE BRITISH ASSOCIATION 

CO far as reports have reached u«, the Montreal mcet- 
ing has been a brilliant success, at least from the 
social point of view. The enthusiasm of the reception 
by the Canadians could not have been greater, and th.at 
enthusiasm, we are glad to notice, has met with a cordial 
response from the Soo members of the Association who 
went to Montreal. From the ample reports in the Times 
it is evident that, notwithstanding the many <nitside at- 
tractions devised by the ho^ts of the Association, the 
work in the Sections has in Cjuantity and quality been up 
to the average. The proceedings began on Tuesday week 
with an address from the May(»rand Corporation of Mon- 
treal, and on Wednesday the Governor-General, Lord 
Lansdowne, welcomed the Association in a warm speech, 
in which the right keynote was struck. “If,” he said, “you 
selected within the British Colonial Empire a spot for 
your meeting, you could not have selected a colony which 
better deserved this distinction cither in respect of 
warmth of affection for the mother country, or the desire 
of its inhabitants for the diffusion of knowledge and cul- 
ture. In a young countr>' such pursuits arc conducted 
in the face of difficulties, competition with material ac- 
tivity necessarily absorbing the attention of a rapidly 
developing community. We may claim for Canada that 
she has done her best, and has spared no pains to provide 
for the interests of science in the future. .She has scien- 
tific workers known and respected far beyond the bounds 
of their own nation.” Lord Lansdowne spoke warmly of 
the honour conferred upon Principal Sir John Dawson, 
who U more responsible than any other single person for 
the Association's visit. “We regard,” he said, “tne knight- 
hood Her Majesty has bestowed upon him as an appro- 
priate recognition of his distinguished seniccs, and an 
opportune compliment to Canadian science. But the 
si^ificance of this meeting is far greater than if mea- 
sured merely by the addition it will make to the Empire’s 
scientific wealth. When we find a society which for fifty 
years has not met outside the British Islands transferring 
its operations to the Dominion ; when wc see several 
hundred of the best- known Englishmen arriving here, 
mingling with our citizens and dispersing over this con- j 
tinent ; when we see in Montreal the bearers of such j 
names as Rayleigh, Play-fair, Frankland, Sanderson, 
Thomson, Roscoe, Blanford, Moseley, Lefroy, Temple, 
Bramwell, Tylor, Galton, Harcourt, and Bonney, we feel 
one more step has been taken towards the establishment 
of that closer intimacy between the mother country and 
her offspring which both here and at home all good 
citizens of the Empire are determined to promote.’' 

In introducing Lord Rayleigh as President, Sir William 
Thomson said : — 

“It would have been a well-earned pleasure for my 
friend Prof. Cayley had h2 been able to visit Montreal, 
to introduce Lord Rayleigh to-night as his successor in 
the office of President of the British Association. Prof. 
Cayley has devoted his life to the advancement of pure 


mathematics, and it is peculiarly appropriate that he 
should be followed in his honourable post by one who has 
made the brilliant applications of mathematical powxr to 
the discover)- and illustration of natural phenomena with 
which Lord Rayleigh has enriched pnysical science. 
Lord Rayleigh's optical researches are of great value— 
notably his profound and .searching mathematical investi- 
gation of the blue sky and the polarisation of light by 
refieciion. His lx»3k on ‘ Sound ’ is the greatest and 
most imj>ortani work which has vet appeared on the 
subject. His tlcicrminaiion of the ohm, which constitutes 
the accurate foundation for the great modern science of 
electrical measurement, is of supreme imjKUtance not only 
in the scientific laboratory but in all practical applications 
of electricity, as in the telegraph cable factory and the 
signalling station, in electrical engineering works, in every 
practical application of electric light, clectro-mctallurgy, 
and the elcctriij^l transmission of power. With much 
pleasure I resign the chair for Prof. Cayley, and introduce 
Lord Rayleigh as President of the British Association.” 

The Royal Society of Canada presented an address of 
\yclcomc to the .Association, and llic American Associa- 
tion sent a cordial inviialion to the members to attend the 
meeting at 1‘hiladclphia. Over 200 were to go, leaving 
.Montreal by special train this morning. 

A brilliant reception was given on Thursd.iy night by 
the Governors, Principal, and Professors of McCiill llni- 
versity, and .Saturday was devoted entirely to excursions. 
Prof. Lodge’s lecture on “Dust” on Friday night was 
both scienlitic and practical, and appears to have been a 
great success. He did well to speak strongly to a practical 
people of the rewards of pure scientific research, though 
wc trust that one result of the meeting will be to open 
the eyes of the Canadians to the utility of substantially 
encouraging such research. 

One of the most notable incidents of the meeting seems 
to have been the reception given to Prof Asa Gray in the 
Biological Section, where he read a paper on North 
American botany, one of the most remarkable papers, 
Prof. Moseley stated, ever read in that Section. When 
Prof. (Jray rose to reply, he received a perfect ovation. 

The Corporation of Mc Gill University, in commemora- 
tion of the British Association meeting at Montreal, were 
to confer, at the closing meeting yesterday, the honorary 
degree of LL.D. uj)on the following prominent repre- 
sentatives of science : The President, Lord Rayleigh ; 
the following Vice-Presidents: the (iovcrnor-(icneral. 
Lord Lansdowme ; Sir John A. Mat donald, Sir Lyon 
Playfair, and Prof. Frankland ; the f ieneral Secre- 
taries, Capl. Douglas (ialton and Mr. A. (i. Vernon 
Harcourt ; the Secretary, Prof. Bonney ; the Sectional 
Presidents, Sir William Thomson, Sir Henry Ros- 
coe, Mr. W. T. Blanford, Prof. Moseley, (ieneral SirJ. 
II. Lefroy, Sir Richjird Temple, Sir Frederick Bramw^ell, 
and Dr. E. B. Tylor ; also upon Prof Daniel Wilson, 
President of Toronto University and the leading Canadian 
archaologist ; l*rof. Asa Gray of Manard, the leading 
American botanist ; and Prof. James Hall, the State 
Geologist of New York. 

Lieut. Cireely made his appearance in the Cieographical 
Section on Tuesday, and gave a detailed account of the 
geographical and scientific results of his recent Arctic 
expedition. His paper, however, was no mere sensation ; 
what he told the meeting of the condition of Grinnell 
Land is of real scientific value. On another page will be 
found the report of Lieut. Greely’s paper. 

One practical result of the Montreal meeting is that the 
Association will offer a gold medal in the Department 
of Applied Science in McGill University as a memento 
of the visit. Moreover, Mr. Blanford proposed in the 
Geological Section that as some return for the way in 
which they had been received the members should con- 
tribute for the formation of science scholarships in McGill 
College. 
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SECTION C 

GEOLOGY 

Opening Address by W. T. Blanford, F.R.S., Sec.G.S., 
F.R.O.S., President of the Section 

In commencing an ad<lre.ss to the Geological Section of the 
British Assticiation c»n the first occasion on which that body has 
met outside of the liritish Islands I feel much difficulty, Amongst 
the eminent geologists who have filled the post which you have 
done me the honour of calling ui>on me to occupy for the present 
year there are several who would have been able, from their 
knowledge of bolli European and American geology, to treat 
with authority of the many points of interest elicited by com- 
parison of geological phenomena on op|K>site sides of the Atlantic 
Ocean. My own experience has )»een chiefly derived from the 
distant continent of Asia, and 1 have not that intimate acquaint- 
ance with the geology of Europe, nor that knowledge of the 
progress of geological research in America, which would justify 
my entering upon any comparison of the two contim nl .. It has, 
however, occurred to me that, amongst the questions <if wide im- 
portance Cfmneeled with ilje correlation of strata in distant parts 
of the world, llicre is one to which .some interesting contrilmtinn^ 
have been made hy the woik of the (Geological Survey of India, 
and by the geohigisls of Australia and Sfjiith Africa, and that a 
short time might he profitably dev<ited to a consideration of a few 
remarkable exceptions to the rule that similarity of faunas anrl 
floras in fossil iferous formations throughout the surface of tlic 
world implies identity of geological age. 

It has probably occurred to other geologists here jircsent, as it 
has to myself, to be engaged in examining a country the geology 
of which was absolutely unknown, and l<» feel the satisfaction 
that attends the first discovery of n cliaraeleristie fossil form, A 
clue is at once nftonled to the ge<»logy of the region ; one horizon 
at least is believ('d to be determined, and from this horiy«ni it is 
possible to work upwards an<l downwards until otliers are found. 

It is, therefore, of especial importance to tlmse tmgaged in 
geological explor.ilion lo satisfy themselves wh<‘ther the conclu- 
sion is eorreel that identity, 01 ilose specifu’ similarity, amongst 
fossil forms, is a pr<»of that the l»eds eottinining them are of the 
same ge<dogi cal age. It has been })oinl<*d out l»y some of tin 
most careful lliink<M‘s, and esjiecially by Eoibes and Huxley, llial j 
a species re(|uires lime to spivad from one area to nn<»ther, that, 
in numerous eases, n migratory .sjiecific ftirm must flourish in tire | 
region to wlrieh it has migrated, after it has died out in its original 
birthplace ; and that the presence tjf the same sp(*eies in tw'o 
dcjrosits at distant localities may rather tend to in<licate th.rl both 
were not formed simultaneously. Huxley, as is well known, 
invented the term *‘homolaxis” to express the relations lietween 
such beds, and to avoid the ]rossibly misleading expressions 
“geological synchronism,*' and ’* conleniporaneoiis origin." 

Hespite such cautions, however, it still appears t(» he generally 
assumed l>y pahvonlologists that similarity l)otween faunas and 
floras is evidence of their helonging li» the same geological 
period ; that the geological age of any format ion, wlrethei 
marine, fiesh w-aler, ot subaerial, can be dcternrimal by a com- 
parison of its organic remains with those of other deposits, no 
matter how distant, of wlrieh the ]>osiiion in the geological 
sequence is ascertained ; in short, that Iromvrtaxis (»f marine, 
fresh-wnler, an<l terrestrial forms implies geological synchronism. 

Tlrat, ns a general rule, lioinoinxis nfibrils evidence that beds 
exhibiting it belting approximately tt> the same geohigieal perit»d 
appears suppt»rted by a large amount of evitleuce. Uut there 
are some startling exceptions. 1 jm>j'»ose tt> iioiiee a few typieni 
instances, several of them Indian, in whieli the system of ilcter- 
mining the age of various forur.it ions by the fauna or fUrra has 
led to eoiuratlictory results, before attempting lo show wherein 
the source of the error appears to lie. Notliing would W gained 
and much lime would U' lost by entering upon the details t>f all 
the cases known, even if I w ere able to give aiuhcniie particulars, 
which is doubtful. It will be sufliciem to cite some eharaeleristic 
examples, concerning the details <»f which satisfacltuy evidence 
is forthcoming. 

rmi There arc but few' fossiliferous dooosUs on the 

face of the earth that have attracted more attention than the 
Pikermi be<ls of Greece. In one of the most classical and 
famous sites of the world, a few miles cast of .\ihcns, tust 

where 

Tiie luviuritains l>ok on Maraihou. 

And Marathon looks on iht; .sea. 

lome red, silty beds occur, abounding in vertebrate remains. 


Some of the bones were described by Wagner and others, but 
for a complete account of the fauna we are indebted to Pro£ 
Albert Gaudry, who has himself collected ^ far the greater 
portion of the remains hitherto procured. The followii^ is a 
list of the genera determined ; it is unnecessary to give the 
specific names : — 

MAMMALIA. 

Primates. — Mesopithecus^ 1 sp. 

Carnivora. — Simocyon^ x ; Mustela, i ; Promephitist x ; 

Jetitherium^ 3 ; Hyana^ x ; Lepthyana^ X ; ffyanktit^ I ; 

Pel is t 4; Macharodus, X. 

PROBOSCIDEA .— 2 ; DinotheHum^ i. 

Un<;ulata . — Chaiicotherium ti ; Rhinoceros^ 3 \ Acerotherinm, 

1 ; Leptodon, i ; flipparioHt x ; Sus^ i ; Camelopardalis, X ; 

Helladuthcrium, X ; Orasius, X ; Palccotragus, i ; Polaoryx, 

2 ; Tragacerus, ^ ; Pahtorcos, i ; AftlUioi cas {}), i ; Gatella, 

I ; Anti/ope, 3 ; Drtmothmum, 2. 

R(>1>kn'TIA. — Hysirix, i. 

Eden tat a. — A ncylotherium, i . 

AYES. 

Phasiauus, i ; Callus, i ; Ceu, galliuar. indcL, i ; Crus, 1 ; 

Ocn. cicouidar, indet,, I. 

KEITH. I A. 

7eslttiio, 1 ; Varantts, i. 

Of Mammalia alone there arc known from this deposit 31 
genera, t>f wirich 22 arc extinct, and 35 specie's. 

Now, this fauna is almost invariably in European works quoted 
as Miocene. Of the species fouiul no less than 14 — Sinneyott 
diaphorus, Ictithcnum robustum, /. hi/ponomtm, Jlvtcna cximia, 
JJytrnictts yp'icco, Machtcnhlus tuUridens, MastOihn titricensis, 
Dinotherium urn. Rhino, tros schlAcnnai hen, Ilipparion 

graeik. Sits a vmanthiHS, IklUtdotherium duvernoyi, Jragoctrus 
atnalihcus, and CazrH i bfrA ontis — aic met with in other 
luir<»j>ean <lep<».sils assigned to llic Mi<icene iicriod. It is true 
that one (»r these deposits at least — th.ii of ICppelsheim — has 
been shown on siratigraphical gioiindsto be much more probably 
Pliocene tiran Miocene, ami the position of other dejrosits ha.s 
been rletermiued by the kin<l of argument which, as 1 shall show, 
Iras proved mis1ea<liirg in the case of Pikerini itself. Nevertheless 
so general is the consensus of opinion amongst pahvonlologists, 
that the beds w'lth llipyivim at Piker ui ami elsewhere are 
quoteil as especially included in the Miocene system by the 
P’rcnch (*»»mmitlcc of the lnicrn.uit»nal Geological Congress. 
Aiiioirgsi Ihiglisli w rii CIS the Miocene age of the Pikermi l)ed-> 
appears generally admitted, as l>y Mr. Wallace [Geogrtiphical 
Ihstributivn of Aniniiils^ i. j). 115b Pi of. Hoyd D.awkins 
((>. /. (/'. N. iSSo, p. 3Sob Mr. K. 'f. Newton /. (7. .S’. 1884, 
pp. 2S4, 287, tVc. ), and many others. l'rt)f. (J.aiidry himself 
IS much more cautious; he classes the fauna as intermerliatc 
between J Miocene and Mu)ceiu‘, and tmly relegates it lo Upper 
Mirreene because that is the ]>osiiion assigned by other palieonto- 
logists ti» beds containing remains of Hippanon, However, in 
his subsequent works Prof. Gaudry Iras classed the Pikerini fauna 
us Miocene. 

Now, the lowest of the be«ls willi the vertebrate fauna at 
Pikermi were by Prof. Gavuby himself found lo In.* intcr- 
siraiifusl with a buiul t>f gray conglomerate containing four 
chaiacicristic /;/./////,* Pliocene Mollusc.r- /\cfcri bencdictus, Lam.; 
Spondw’ii^ qodcr>pi/,\ I..; ()rvv</ lofiir/k^a, Brtrcchi ; and O. 
u»nt\da, l.:\nr. It should he r-cmenrheivd that the Pliocene fauna 
of tire Me<liuTraneair area is the richest and most typical in 
Europe, an«i is .as well knt>wii as any geological fauna in the 
world. It slrould also l>c remembered ili.at the Plitrcene beds 
are w'ell developed in Greece at other localitie.s Iresidcs Pikermi. 
Prof, (iaudi'v especially points out that the vertebrate re- 
mains. sup]H)sed to l»e those of Miocene animals, arc deposited 
in a stnitum overlying a marine l)cd of undoubted Pliocene age, 
anil he proposes the following hypothesis to account for the pre- 
sence oi Miocene fossils in a IMiocene siraium. The remains 
found at Pikermi are, he thinks, those of animals that inhabiieii 
the extensive plains which in Miocene times extended over a 
considerable projxrriion of the area now occupied by the Eastern 
Mediterranean, and which unile<I Greece to Asia ; the plains were 
broken up by the dislocations that tv>ok place at the close of the 
MiiKenc irerli>d, and the animals esca|»cil to the mountains, where 
they died for w^ant of space and of food. I'heir liones were sub- 
sequcnth||pashed dow'u by the streams from the hilU and buried 
in the PlRcnc de^Kisits of Pikermi. 
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Prof. Gaudrj’ evidently has no very profound faith in this 
hypothesis^ and it is unnecessary to refute it at length. One fact 
IS sufficient to show that it is untenable. However sudden may 
have been the cataclysm that is supposed to have broken up the 
Miocrae plains of Attica, a very long period, measured in years, 
must have elapsed before the Pliocene marine fauna could have 
establhJied itself. Now, the bt>nes of mammals exjHjsetl ^n the 
surface decay rapidly ; the teeth break up, the Ixmcs Iwcomc 
brittle. ^ It IS doubtful if bones that had Injcn exj>osed for only 
five or six years would be washed down by a stream without 
being broken into fragments ; the teeth especially would Kplii to 
pieces. The condition of the Pikemii fossils ]iroves, 1 think, 
that they must have Injcn buried verv' soon after the animals died, 
that they were not exposed on the surface for any length of time, 
and that they could not have l)cen washed out of an earlier 
formation, and it appears to me incredible tliat the Pikermi 
mammals were not eontem}K)rary with the Pliocene Molluscathat 
occur in the same beds. In short, I cannot but (Mmcliule that the 
Pikermi mammals were 1 ‘lioceno and not Mi(H‘cne. 

This view is entirely in accordance with the t>pinions of 
Theodor Fuchs K, Acad. ITns. ti'icn, 1S77, xwvii. 

2 * .\bth. p. i). He has given a good acc<uint of the geology of 
various places in (1 recce, and amongst tuhers of I’ikenni. "He 
found, again, the conglomerate with PIi(Kene marine \ft»lhi-.ca 
interstratificd with the basal pi)rijon of the mainm.ilifennis boils, 
and he concludes {l,r. ji. jo), that not onl) is it clear that these 
mammaliferous beds are ot Pliocene age, but that a eomparison 
of their geohfgical ])ositiim with that of the marine strata of the 
Pineus jiroves that the 1 ‘ikertni IhsU occupy a vci v Inglt po'.iuon ! 
in the Plioeetie, aiwl ate juobably the Ingltesl "portion of the i 
system as tlevcloped in the neighbouthood. ' I 

Fuch.s also .shows that the ]>rincijial Pliocene matmnaliferous j 
beds are (»f later elate titan the typical Pliocene (sub-Apenninet ' 
beds of Italy, and that .sonte Mammalia found ass.Kiateil with the * 
latter eom]>rise forms i.leniical with those of the- Pikermi beds. 
In sul>s»'(juenl pa|u*rs on the age of the beds eoniaining fUpf'anon 
the same wriiei shows reastms for eltissing these strata in Italy, 
France (Vaucluseb and (lermany as ittlentiediate lielwcen 
Miocene an<l Pliocene. ’Phis leaves thi* difVtculiy unsolved, for 
he ha<l shown the Pikermi bi*ds to be high in ilte I’lioceiie 
system. They rest unconformably iipcm certain fresh-water 
limestones, clays, <\c., containing plants and Molliisca, and 
classed by f iainlry as Miocene, but by J'uchs as Pliocene. ’J'hiis 
by both writers mammaliferous beds of Pikeimi ate lefeired to 
a consideralily later geological hori/<.»n titan those containing 
identical species in oilier parts of luttopt.*. 

It Would require too much time to enter into the still more 
difficult <|uesti(in of tlte various |ilanldieai ing beds in iliffetent 
parts of i'.urripe and in (lieimland eoniaining a tloia classed by 
Hccr .and others as Mioeene. (iaidnt.’r has gi\iri rensMtis for , 
considering the ( iieeiiland beds Koecne ; Fuchs, ns lust siuted. ; 
is of o]iinion llial tin* < Ireek beds are Pliocene. < >ne point should 
l>e noteil. that the mi«ie no! hern flora is lonsidi ied older thanihe ! 
more southern, and it will ))c reinaiked that the same observ.alion j 
applies to the >U))po^ed l^ppcr Miocene fauna of Ihance and | 
Germany and the Pikenni fauna of (beci'e. i 

Siwalik. — The next instance which 1 sliall de,scri)»e is another 
of the most im])orl'anl fossil mammalian faunas (»f the ( )M Wot Id, 
that found in the l"pj)er Tertiary beds that fringe the Himalayas 
on the south. The name apjdied to tins fauna is taken from one 
of the localities in wdiieh it was first found, the Siwalik (correctly, 

I l>elieve, Shib-walu) hills, between the Deyra Dun and the 
plains north by east of Delhi. Hones of Siwalik Mammalia are 
found, however, throughout a consideralde area of the Northern 
Punjab. 

The Siw'alik fauna has been w'(»rked <mt, chiefly by F'alconer 
and Lydekker, the last-named living still engage*! in describing 
the species. The following is a list of the genera founil in the 
true Siw'alik lx*ds : — 1 

MAMMALIA. 

Primates. — Palcopithccus^ 1 sp. ; Macacus^ 2; SemnopUhccusy 

1 ; Cynopithecus^ 2. 

Carnivora. — Afusic/a, x ; Mellivora^ 2 j MAlhorodon^ i ; 

Lutra^ 3 ; Hyctnodou^ t ; Hrsus^ I ; Hyu:narctus, 3 ; CanUy 

2 ; l^verraj 2 ; f/yarni^ 5 ; Lepthy,cna^ I ; ^luropiis^ l ; 

,'fC/uraya/e, l ; /y/jj, 5 ; MaefurroduSj 2 . 

ProbosciDEA.— £/*'/A a.r, 6 {Pueliphas, 1 ; Loxodon, i ; 

Stfgodon, 4) ; Mastodon, 5. 

I ^ *^80, pt. a, p. 34 ; Palaontolc^gim Indica, mr. x. 

von. i. u. iu ’*RtC 9 Ttls Ged. Surv, 1883, p. 81, 1 tun indebted to 

Mr. Lydekker for fooie unpuhli^cd additions. 


Nippatwu^ 2 ; Hippopoiatnut^ l ; T€tt\uamihhm^ 1 ; Anr, 5 ; 

Hipp<tkytUt I ; SamihtrtHmy l ; Mttycapotantus, 1 ; Ctn tts, 

3 ; Dorcatherium^ 2 ; VrAp^uSt l ; Pr^paUam^tyx^ t ; 
CamAapat ita/is, 1 ; I ; Hvdaspitk€rlnm, a ; 

AV?u/Am//w, I ; A^epkakus, i ; i ; Antilopf, 1 ; 

Orcas (?), i; Pa* 4 <\*ry,v (?), f; X; //cmthtKU 3; 

Lcptxfk*s^ 1 ; 2 ; Huom^ I ; /Or, 3 ; Pucttpra, x ; 

Capni, 2 ; 1 ; Otwr/wx, I. 

Roi»entia .— 1 ; Pkyzt^mys, i ; /fysfrix^ I ; i. 

AVKS. 

£ 7 r.l HtUSy 1 ; Pc/ctjtttt^, 2 \ I ; I ; 

I ; P/tUfi.fujt, I. 

RLPITLIA. 

Ckocddilia. — l ; 3. 

I ..Vc ERTi LI A. — / ‘aratttt.u I . 

Chki.oMA. — //(’/ j'f, 1 ; Tc.<fudt\ 1 ; 2; IXimo- 

ftia^ I ; X : CaHtltya^ I ; 1 ; pAnyda^ 1 ; 

Tnony.\^ l. 

PLSt'FS. 

Pa^irtus, 1 . 

Now, until tile last few ye.'its, this f.uma w.is classed .as 
Miocene by lanope.vn pal.eonlologisis as unhesitatingly as the 
Pikermi f.mna Mill is, and in the maiiuiiy of l iiiojuMn geological 
works, liespiie the unanimous opinion of all the geidogists who 
are acquainteil with the sitb-I limalayan beds, tlie Siwalik fauna 
is still called Miocene. ’The geologists of the Indian Survey, 
bowivci. class the lossilifetovis SiwaliUs as Pliocene, on both 
geological and biological grounds. With rcgaul to the latter, 
not only ilocs the fauna comprise a large uuinlier of existing 
genera of mammals, such as A/aiur. itv, Sct/tficpif/ia Urstix^ 
lilcphas \^Eucli Hippipatamw^^ U^uucfopardnlh^ 

I //ydri.Xy ;!///*, niul especially .Ifc/Vr'i/nq .l/.A'.r, Capra^ 

I (A'/V, Ca>tic/its, ami Ehizatfiy*. but three out of six or seven 
I clearly-determined species of rc’iTtiles, vi/. —Ct ocodihts' pahtstris^ 

I itlhirtnlis ;».///.','(•//.//<', and /\uti^dutra fcthtni- ww living form.s 
I now inhabiting Norilieni Imli.n, whilst all the known land .ind 
I fresh water Mollusca, with one possible e.xeejtfion, are recent 
j species. 

I 'Pheso data, however, although very im)»orl!tnt and very 
I cogent, belong to n class of facts that have led, I lielieve, in 
; fither eases to erroneous eoneliisions. I'lie geological evidence 
j is far more satisfactory, and it is not liable to ilie same object ion. 
j 'Phe wliole Siwalik latma, as given aliove, has been obtained 
I from the upper bed^ "fa great set ptenee or system. Hencath 
! the fossilifeiotts strata at the liase of the North West Himalaya 
there i .111 immense thickness, amounting in pl.iees to i» any 
thousands of feel, of sandst<mi'', elay >, and other beds, from 
none of wdiich lecognisalde fussib have been pioeureil. The 
111 St beds of I Mown age that ate met w^itli lielow tlie mam- 
in.nliffr*»us Siw'aliks are neiiine roc-ks belonging to tlie I'.ocene 
sysirm, 

Hulasw t' pass from tlie Himal.ayas lo lie* south-wrsl, along 
the we- tern frontier of India in tlic Pmijah, an*l onwaids lo the 
south iu Siml, the same .Siwalik system can be tr.aceil almoht 
without in erruptiori, and in the la i named eonntry the lower 
unfosdliferous strata become intereal.ilerl with fossiliferoiis ficds. 
In Sind the upfier Siwaliks no longer yiel'l any \erlebrate 
remains that can ]>e identified, but far below the hori/on of he 
.Siwalik fauna a few bones have been found, aiul the following 
m.iuinials have been identified (/’<//, Ind, ser, x. ; Pec, Geol, 
Snnt. Ind, 1SS3, pp. 82, iVc.) — 

C A K M Vo K A. — A mph Lyon paheindiens, 

pRoiiosClliEA . — Afastodon lalidcns^ M, pernnensiSf M. //A 
loneri, M, pandionis^ M. angustidens^ !'>inothcnum indL 
cum^ I), sindienscy I). penUpotamuc, 

UNr;t’LAT\. — PZiinoceros sivalensis^ var. intermedins ^ Acero- 
therinm penmenxcy . 4 , fdan fordid Pus hysudrirm^ Ilyotherium 
sntdicnscy Anthracolherium silistrcnst\ A. hyopotamoides^ 
Ilyopotainus pahrindicus^ II, giganteus, Ilcmimeryx blanfvrdi 
Swameryx sindiends^ Agriodhcrm p., Dorcathcrium majus^ 
D. minus, 

Elentata . — Manis (?) sindiensis. 

Although about one-third of the spect**s above named 
been found also in the upfier Siwalik beds of the Punjab, it is 
unnecessary to point out in detail w'hy the lower Siwalik fauna 
is clearly by far the older of the two. The absence of such 
living genera as Elephas^ Bos^ Equus^ &c. , and the preseixee of 
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SO many typicalJy Middle Tertiary forms, such as /Hnotherii^^ 
Anthracotherium, and Hyopotamm^ shows a great change. The 
MoUusca tell the same tale. All the forms known from the 
upper Siwaliks, with one exception, are recent species of land 
ana fresh-water shells now living in the area. Of seven fresh- 
water MoUusca {Mem, Geol, Surv. Ind. vol. xx, pt. 2, p, 129) 
found associated with the lower Siwaliks none appears to be 
identical with any living species, and only two are allied, one 
closely, the other more remotely, to forms now met with in 
Hurmah, 30’* of longitude further east. 

Before proceeding with the argument, it is as well to coll 
attention to the very important fact just mentioned. It has been 
asserted over and over again that sy^ecies of Mammalia are 
peculiarly short* lived, far more so than those of MoUusca. In this 
case, so far as the evidence extends at present, one-third of the 
species of Mammalia survived tlie changes that took place, 
whereas not a single moUusk is found both in the upper and 
lower Siwaliks. it should \)t remcmberc<l that the recent 
molluscan river fauna of this part of India is very |x>or in 
Hpecics, and that we ]>rol)ably know a considerable proportion of 
that existing in Siwalik times. 

T^e geological age of the lower Siwalik beds of Sind is 
shown by their jiassing downwards into marine fossilifcrous beds, 
known as the (jdj group, of Miocene age, the following l>eing 
the section of Tertiary strata exposed in the hills west of the 
Indus : — 

Ft 

(Upper . 5000 unf MsiliferouK . . . Pliocene 
Mamchvm 1 ■ 3 >oo to s«>o foMiliferous , . Upper Miocene or 


S1WA1.1K o.- f 
Mahchvm I'-ower 

(iXj . . . 

Kkiuthai. 


•rnoo t J I5m> frjHMiiiferous . 
40 x» t ) (hmi unroHHiUferuuK 
lOo to i.so-j f<issilifer<Mi<t . 
5110 Hi 3CK)<« foHsitiferous . 
6rKi'j fusHtlifer lus . . . 


Pliocene 

Upper Miocene or 
I.ower Pliocene 
Mkocenu 
L'iwur Mi icene 
01it;occne 


Clearly the lower Siwaliks of Sind cannot be ohlcr than 1 
Upper Miocene j therefore the upper Siwaliks, which are showm 
by I )jth biological and geological evidence to lie of much later j 
date, must be Pliocene. 

Gondwiina System of India. — In the jjeninsula of India there 
is a remarkable tleficiency of marine formations, lixcept in the 
neighbourhood of the coast or of the Indus Valley there is, with 
one exception (some Cretaceous rocks in the Ncrluukla Valley), 
not a single marine dc])o;.it known south of the great Gangclic j 
plain. But in Bengal and Central India, over extensive tracts 
of country, a great sccpience of frcsh-w.ater beds, jirobably of 
fluviatilc origin, is found, to which the name of Gonclwana 
System has been applictl. The uppermost bc<ls of this system, 
in Cuich to the westward, and near the mouth of the Godavari 
to the eastward, are intcrstratificd with marine beds containing 
fossils of the liighcsl Jurassic (Portlandian and Tithonian) 
types. 

The Gondwdna tivstem is a true system in the sense that all 
the series comprised arc closely connected with each other by 
!>oth biological and physical characters, but it represents in all 
probability a much longer period of geological time than do any 
of the typical Kuro])ean systems. The highest members, as 
already stated, arc interstratified with marine beds containing 
uppermost Jurassic fossils. The age of the lowest members 
is less definitely determined, and has lieen i^y difterent writers 
classed in variouN scries from Middle Carboniferous to Middle 
Jurassic, The Gondwdna beds from top to liottom arc of 
unusual interest on account of the extraordinary tHmflict of 
palaeontological evidence that they present. 

The subdivisions of the Gondwana system arc numerous, and 
in the upper portions especially the scries and stages arc difTereiit 
in almost every tract where the rocks are found. The following 
are the subdivisions of most importance on account of their 
fauna and flora, or of their geological rclationii 


Upper O^ndwAiM 


Lower Gondwiae 


■1 


Cutch and Jabalpur 
KotS’^M alert 
RdjmahM 
Panchet 


{ Karharbdri 
TMchir 


{ Kdinthi 


The upper Gondwdnas, where best developed, attain a thick- 
ness of 1 1,000 feet, and the lower of 13,000 ft. 

The Tdlchir and Barikar subdivisions are far more generally 
present than any of the others. 

Tdlehir . — The Tilchir beds consist of fine silty sliales and fine 
soft sandstone. Very few fossils have been found in them, and 


these few recur almost without exception in the Karharbdri 
stage. The Tdlchirs are principally remarkable for the 
quent occurrence of large boulders, chiefly of metamorphic 
rocks. These boulders are sometimes of large size, 6 feet or 
more across, 3 to 4 feet being a common diameter; all are 
rounded, and they are generally embedded in fine silt. 

Karharbdri. — The Karharbdri beds are found in but few 
localities. They contain some coal-seams, and the following 
plants have been met with (Feistmantel, PalcBontologia Indka^ 
ser. xii. vol. iii.) : — 

CoNiFERi®. — Eufyphyllum, 1 sp. ; VoUzia^ I ; Albertia^ I ; 
Samaropsis^ I. 

CYCAi>EACEy«E. — Glossozamitis, 1; Noeggeraikiopsist l. 
Filices . — Neuropterist X ; Glossopteris^ 4; GangamopterU^ 4; 
Sagenopteris, I, 

P-QUISETACEA. — Schizoneura^ 2 ; Vertebraria^ 1. 

The mr)st abundant form is a Gangamopteris. The Voltzia 
(V. heterophylla) is a characteristic Lower Triassic (Bunter) 
form in Eurojie. The Neuropteris and Albertiu are also nearly 
related to Lower Triassic forms. 'I'hc species of Gangamopteris^ 
GlossopteriSf yertebraria^ and Albej^geratbiopsis are allied to 
forms found in Au-itrulian strata. 

Damuda. — The Damuda series consists of sandstones and 
shales with coal-beds ; the floras of the different subdivisions 

J iresent but few differences, and the following is the list of plants 
bund {Pal. Ind. ser. ii. xi. xii. vol. iii.) : — 

CONIFER/Ii. — RkipidopsiSf I sp. ; Voltzia ^ i ; Samaropsis, i ; 
Cyclopity i. 

CvcAT)EACE/i:. — Pterophyllum^ 2; A nomozamitet, i; Noeg- 
gcratliiopsisy 3. 

Filices. — Sphenopteris^ l; Dichsoftia^ I; Alethopteris^ 4; 
Pccopteris^ 1 ; McrianopteriSy I ; MacroUtniopteris^ 2 ; 
PaltTiwiftaria^ I; Angioptcridium^ 2; GlossopteriSf 19; 
Gangawopttris^ 7 ; Pdemnopteris^ I ; Antkrophyopsis^ 1 ; 
Ihcteoptcridium^ I ; S tgenoptcris^ 4; Actinopterist I. 
KLunsKrACE/ii. — Schizoncura^ I ; Phylhthtca^ 3 ; Trizygia, i ; 

f'ertebranut I. 

The only remains of animals hitherto recorded are an Estheria 
and two Labyrinlbodonts, Brachyops laticcps and an undescribed 
form formerly referred to Archegnaurus. The only European 
genus allied to Brachyops is of Oolitic age. 

The most abundant of the alwvc-named fossils are Glossopteris 
and Vertebraria, With the cxccptUm of Nocg.ierathiopsis all the 
cycads and conifers arc of excessive rarity. More than one-half 
of the species Known arc ferns with simple undivided fronds and 
anastomosing venation. 

For many years F.uropcan palaeontologists generally classed 
this flora as Jurassic.^ This was the view accepted by De Zigno 
and Schimper, and, though with more hesitation, by Bunbury. 
The sjiecies of Phyllothcca, Aletkopteris (or Pccopteris), and 
Glossoptcris (allied to Sagenopteris) were considered to exhibit 
marked Jurassic afTmilies. It was generally admitted that the 
Damuda flora resembles th.ai of the Australian Coal-Measures (to 
which 1 shall refer presently) more than it does that from any 
known European formation ; but the Australian plants were 
also classed as Jurassic. There is no reason for supiK>sing that 
the more recent discoveries of Damuda plants would nave modi- 
fied this view ; the identification of such forms as true Sagenoptcris 
and the cycads IHerophylimn A nomoz smites would assuredly 
have l)een held to confirm the Jurassic age of the beds. So far 
as Kuroi>can fossil plants arc concerned, the Damuda flora 
resembles that of the Middle or Lower Jurassics more than any 
other. 

One form, it is true, the Schizonenra, is closely allied to 
S. paradoxa from the Bunter or Lower Trias of Euro^. Other 
plants have Rhietic affinities. But the connections with the 
Triassic flora do not seem nearly coual to those shown with 
Jurassic plants, and the reason that the Damuda flora has been 
classed os prol^bly Triassic must be sought in the impossibility 
of considering it newer (Feistmantel, Pat. Ind. ser. xii. vol. iii. 
up. 57, 129, &c.), if the next overlying stage is classed as 
Upper Trias or Hhietic, and in the close affinity with the under- 
lying Karharbdri beds, which contain several Lower Triassic 
types. 

PanchA . — The uppermost series of the lower Gondwanas con- 
sists chiefly of sandstone, and fossils are rare. The most in- 

« D« Zi Fosetlis Perm. Oel. pp. 53 ; Schi«p®r, Trot A de 

PaBemiidegte v^ta/e. i. p.6145 ; Buobury, (J. /. G, S.. i86t, xvii. p. 390. 
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teresting are remains of Reftilia and Amphi^* The following 
is a list of the fossil animals and plants correctetl to the present 
time ! — 

A NIMA L S, 

REPTILIA. 

Dinosauria,— i sp. 

DicYNODONTIA. — Dicynodon {Ptyckognathus^ 2. 


series. It is not quite clear whether the Kota Iwds, which 
contain fish« insects, and crustaceans, and the Maleri he<^ in 
which remains of fish, reptiles, and plants are found, are inter- 
stratified, or whether the Kota beds overlie those of Maleri. 
That the two are closely connected is generally admitted. 

From the Maleri beds *«the following remains have' been 
collected 

ANIMALS. 


AMPHIBIA. 


LABYRINTHODONTIA. — Gonio^lyptus, 2 ; 
Packygonia^ i. 

CRUSTACEA. 

Estheria^ i. 

PLAKTS. 


Glyptagnath wj. 


RKrriLiA. — //r/Vr,v/,i/vvi 5 i>w, 1 sp. ; Pjrasuchns^ i. 
PisCKS. — CeratihiHSy 3. 

PLANTS. 

Conifer.^'.. — Pulitfva^ 2*, Chiroltpis^ i ; Aram'nritts^ i. 
Cycai)Kace.4 ^;.— 1 ; CycaMUs^ i. 

Fll.iCKs. — AngioptenJium, i . 


CONIFER.C. — Samaropsis, i. 

Filices. — Pccopteris^ I ; CydoptcriSy i ; Thinnfddiay I ; Olcan- 
dridiunty I ; dossopterhy 3, 

Equ 1 SET ACE. 4:. — Schizofu uray 1 . 

The Schizmmra and the three species of Glotsopteris are con- 
sidered the same as Damuda forms. But with them are found 
two European Rha?tic species, Pecoptens condnHii zxiA Cydoptfris 
pachyrackis^ I'he Oleandridium is aLo closely alliefl to a 
European Rh.xtic form, and may bo identical. The ilora may 
thus be classed as typic.illy Rhanic. 

All the genera of Lahyrinihodonts named arc peculiar ; their 
nearest European allies are chiefly Triassic. Dicync^dontia are 
only known with certainty from India and South Africa, but 
some forms believed to be nearly allied have been described 
from the Ural mountains (Huxley, Q. J. (7. .9. xxvi. p. 48.). 
These fossils were obtained from rocks now referred to the 
Permian (Twelvetrees, Q, J, G. S. xxxviii. p. 500). 

Upper Gonduhxnas , — The different series of the lower (lond- 
wanas are ftmnd in the same area, resting one upon the other, 
so that the sequence is determined geologically. This is not 
the case with the upper CJondwana groups ; their most fossilifcr- 
otts representatives are found in different parts of the country, 
and the relations tt> each other are mainly inferred from p.ala'o- 
l»otamcal data. Although, therefore, it is probable that the 
Kajmahals arc older than the Cutch and Jabalpur beds, and that 
the Kota-Maleri strata arc of intermediate age, it is quite |H>ssible 
that two or more of these scries may have been contempora- 
neously formed in regions with a different flora. 

The comparatively rich flora of the lowest upper 
Gondwana series is contained in beds interstratified with basaltic 
lava-flows of the fissure enipt ion type. The following are the 
genera {Pal, /ml, ser. ii. ; Feistmantcl, Rec, C. S, /, ix. p. 39) of 
plants found : — 

CONIFER/K. — Palissyay 2 sp. ; Cunninghamitesy I ; ChirolepiSy 
2 ; Araucardesy 1 ; EchinostrduSy I. 

Q\Q.h\i\.KC.^X.,—PUrophyllumy 9; I^tUophyllumy \ \ Otoza- 
mites y 3 ; ZamiUSy 1 ; Dictyozxmitesy i ; CycaditeSy 2 ; 
Williamsonitiy 2 ; CycaJinocarpuSy 1. 

Fiuces.— 2 ; DavallwidcSy 1 ; DicksonWy I ; 
HymenophylUteSy i ; CydopleriSy I ; Thinnfddiay 1 ; Glet- 
cheniay 1 ; AUthopterUy I ; Asplenitesy 1 ; PecopteriSy I ; 
Macrottrniopterisy 4 ; Angioptcriditiniy 3 ; Danteopsisy 1 ; 
RhizomopteriSy I. 

Equisetace. 4 ^. — Equisetumy 1. 

The marked change from the lower Gondwana floras is visible 
at a glance ; not a single species is common to Ixith, most of the 
genera arc distinct, and the difference Is even greater when the 
commonest plants are compared. In the lower Gondwdnas the 
prevalent forms are Equiseiacetr and ferns of the Glossapteris 
type, whilst in the Kajmahal flora cycads are by far more 
abundant than any other plants. The whole assemblage, more- 
over, is more nearly allied than are any of those in the lower 
Gondwana beds to European Mesozoic floras. 

Of the Kajmahil plants (Felstmantel, Pal, Ind, ser, ii, pp. 
143, 187 : Manual Ged, Ind, p. 145) abo«t fifteen are allied to 
Khaetic European forms, three to Liassic or Lower Jurassic (two 
of these having also Rh^tic affinities), and six to Middle Jurassic 
(two having SJiaetic relations as well. The flora must therefore 
as a whole on purely palaeontological grounds be classed as 
Rhsetic, 

Kota-Maleri , — The deposits belonging to this series are found 
in the Godavari valley at a considerable distance from the Rdj- 
mahid hills in Bengal, the locality for the Rajmahal flora. BoUi 
Rijmahdl and Kota-Maleri beds overlie rocks of the Damuda 


From the Kola fresh-water limestone nine species of ganoid fish 
— viz. five of LepidotuSy three of ‘/'dragtindfpisy and one of Dupedius 
— have l>een descrilied. An Esthenay a Candomiy and some 
insects have also liecn found. The fish {Pal, Ind, scr. iv. pi. 2) 
arc Liassic forms. 

The Keptilia i>f the M.aleri IkhIs arc, on the other hand, 
Triassic* and chiscly ■ allied to Keu|HT forms. Ceratodue is 
chiefly Triassic (Keupei* arul Rluvlick The plants show relations 
with both the Kajmahal and JaKilpur flt>ras, .md, as the paliv- 
ontohigical relations to lx*ds in the same country arc considered 
fiir higher in imjiortance than those to deposits in <lisinnl regions, 
the Kota-Maleri Ix’ds are classed as intermediate lictwecn the 
Kajm.ahdl .and Jabalpur epochs. 

Cuti'h and Jabalinir bcils arc found in Central 

India to the south of the Nerbudda Valley, and form the highest 
true (iondwana bc<ls. 'I'hc t'ulch beds, as already mentioned, 
are found interstratified with marine deposits of uppermost 
Jurassic age far to the westward, a little east of the mouths of 
the River Indus. The similarity of the jdant-remains in the two 
scries has caused them to be classed together, but it is not certain 
that they are really of contemporaneous origin. 

The ndlowing is a list of tlie Jabalpur plants {PaL Ind* scr. 
xi. pt. 2) : — 

C’oNlFKR.1*:. — Palissyoy 2 sp. ; Arancaritesy i ; Echi nostrohuSy 2 ; 
lirachypliylltiffiy I ; J'axites, i ; Ginghtfy I ; /^htmiefl/sis, 

I ; CzekaumtKskiiiy i. 

C’YCADKACE.I., — lUerophyllumy i ; I^lilopliyllumy 2 \ Potiota- 
miteSy 3 ; OtozamiteSy 4 ; Williamsoniay i ; CycaditeSy I. 

Fii.K’ES. — SphcHoptniSy I ; />itksoniay 1 ; Aldhopterh, 3 ; 
MacrottmioptcriSy l ; GlossopteriSy t ; Sai^enopterisy 1. 

Of these thirty speciei nine arc rcgarderl either as identical 
with forms found in the Middle Jurassic (Lower Oolitic) of 
F.ngl.and, or as closely allied. 

The Cutch plants larlong to the following genera {Pal, Ind, 
ser. xi. jH. l) : — 

CoNiFER.Tv. — PalissvOy 3 sp. ; Pachyphyllumy 1 ; Echimi- 
strabusy 1 ; AraurariteSy 1. 

C'YCADEACE/E. — Plilophyllumy 3 ; OiozamiteSy 3 ; CycaditeSy 
I ; Williamsoniay i ; CycadolepiSy i. 

Fii.ICKs. — Oleandridiumy i ; Ticnioptcrisy I ; Alelhopterie, i ; 
PecopteriSy I ; Padiyptcrisy 2 ; AitinopteriSy I . 

j Of the twenty-two sjiecies enumerated, ftmr are identified with 
specific forms found in the Middle Jurassic of Yorkshire, and 
seven others arc closely allied. The Cutch and Jab.alpur beds, 
in short, are intimately related with European fossil floras, whilst 
the associatirms of Jnrlian fossil plants found in the Kdjmahil, 
Damuda, and Karharliari lieds have no such close connection 
with Western tyjies. 

( )ne interesting fact should be mentioned. The Cutch flora 
occurs in the upper part of the Umia loeds, the lower beds of 
which contain Cephalopoda of Portlandian and Tithonian forms. 
In a lower subdivision of the Cutch Jurassic rocks, the Katrol 
group, shown by numerous Ammonites to loc allied to Kim- 
meridge and upper Oxford l)cds of Western Europe, four sjoecies 
of plants have licen found, of which three are met with in the 
Umia beds, and the fourth, an English Oolitic form, in the 
Jabalpur series. This evidence seems in favour of the view that 
the flora underwemt change more slowly than the marine fauna. 

It will be as well, before leaving the subjert of the Gondwdna 
groups, to show in a tabular form the gcolomcal ace assigned to 
Uie flora and fauna of each sefiarately, on the evidence afforded 

• Q. /. G, S. 1S69, pp. 138, 159, Ac. : 1875. p. 427 ; Pal. Ind, ser. Iv. pt, • ; 
Man. CfOl, Ind. p. i 5 »* 
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byciWp*ti«M Witk the plants tiad animals known from European 
formiAwV 



Plants 

1 Animals 

f Cutch 

Upper • • • • 

Gendwtoe ^i! ! ! i ! 

RAjmahal .... 

T f Panchet .... 

J n»muda . . . . 

Talchir 

Middle Jurassic . 

Middle Jurassic . 

Middle or Lower 
Jurassic . . 
Rhsetic . . . 
Rhseiic . . . 
Middle Jurassic. 
Lower Trlassic . 

! Uppermost Jurassic 
? Neocomian (marine) 

LowerJuntSMo(UaMic) 

Triataic 

Triamdc or Permian 
^ Middle Jurassic 


Flora of Tonquin * — Quite recently M. Zeiller has descril)ed a 
faeries of plants from some coal-bearing beds in Tonquin {/iulL 
Soc, GioL ser. iii. vol. xi. p, 456). This flora is very extraordi- 
nary in every respect. It consists of twenty-two species, and 
contains only two peculiar forms ; ten, or nearly one-half, are 
European species found in the l.owcr Lias or Rhsctic ; whilst of the 
remaining ten, five are Damuda forms No^ingerathiopsis hislopi^ 
Macrotamioptens feddeni^ PalteovUiaria kurzi^ GlossopUris braWH” 
iana, and rhvllofhe^a indiea^ one species being common to the 
Newcastle Inids and Carbonifcrous flora of Australia, and two 
others closely allied to the forms there occurring. The other five 
are said to be RdjmahAl forms, four Idniopterh or An^pieridium 
and an Otozamites. M. Zeillcr unhesitatingly classes the Tonquin 
beds as Kiiaetic. It is most singular that iliese coal-beds, althtnigh 
more distant from Eur(jpe by 18 ’ of longitude than either the 
Damuda or Kajmahal lieds of India, contain a larger proportion 
of European fossil species than any known Indian ])lant-be<ls ; 
whilst tile association in the same strata of u]>pcr ami lower 
Gondwana forms, if well ascertained, shows hc»w hopeless is the 
attempt to classify these deposits by plant evidence alirne. 

Australian Coal'Afeasuns an I A\sacmled /icdw — In the notice 
of the lower (rondwj'uia floras of India it was (d)served ih.il theiv 
was a gresit resemhlance liet ween some of them and th<»se found 
in eertain beds <tC Australia, 'I'liesr lattei present even a m«»re 
leinarkabic instance of liomotaxial peiversity than <lo the Indian 
rocks. Tile Australian plant-bearing beds ate found in Kastern 
and Southern Australia, (Juecnslaiid, and 'I’asmania. For a 
knowledge of the geology of the country we are chiefly iiidehled 
to the writings of the late Mr. (’larke,‘ whilst the flora h.as been 
worked out by MeC’oy, Dana, Carrulhers, and Feisimanlel, the 
latter having recently puhlislied a much more complete aecoiint 
than was previously availalile -/<//. u. ni'S. 

Flora des dstt , AuAralirn^ 1S78-79). 

'riie following are the fresh-wateror suhaerial beds of Australia, 
according to the latest classification ; — 

Ci. C!larcnee Riverbeds, New .South Wah-s (Mesoroic earhona- 
ceous of (Queensland, Victoria, ami rasmania). 

5. Wianamatla beds, N.S, Wales. 

4. Ilawkcs])ury Inrds, N. .S. Wales ( llaechus Mar>h sandstones, 
Victoria). 

3. Newcastle beds, N.S. Wales. 

2. Lcjwer Co.al- Measures with maiine layers interslratirKsl, 
N.S. Wales. 

I. Lower Carlioniferous beds, N.S. Wales. 

To a still lower horizon probably belong some beds in (Queens- 
land, containing LtpidHlcndroH not hunt and Cro/ostigwa. 'Phey 
are considered 1 Devonian l»y (inrruthers, and there arc some ancient 
plant-beds in Victoria that may be of the same perioil. 

I. lAnvet Carhontfrrons 'I'liese underlie the beds with a 

Carboniferous marine fauna. The localities given are .Smith’s 
Creek, near Strouii. Port Stephens, and Aniwa. 'I'hc following 
plants ore enumerated ; — 

LvcoPoniACK;®. — CychsHg^at 1 sp. ; LfpidiHirndron^ 2 or 3 ; 

Knorria^ I. 

FiLICES. — Fhneopterh^ 4; Arck,roptert\ 2 (?) ; Ghssopte- 
ris, f. 

E(iUi8ETACE.l -:. — Calamitest 2; Sph Mophvllum, i. 

This flora contains several species identical with those in the 
Lower Carboniferous (Bernician) of Euro}>e, corres|KmcUng to 
the mountain limestone. I’hc agreement TOth in homota.xis and 
position is the more remarkable because of the startling contrast 

r <?• y* .S. 1861, p. 354, and Utmarks itm tkt Sedim*nta»y FormaUtms 

(jr Afrtv S0Htk ITatrs, *878, betides nuiner<>us other works. 


in the Aeict stitge. Hie oaty pecidiirky U the pefeaoe oi a Qbjw 
sepimi. This comes from a diSerent locahtjP^Araira— ^oqi 
most of the fosdls, and the species is identical with one friand ia a 
much higher series. Under these drcumstances it is impossible 
to feel satisfied that the specimen wu really from this horizon. 
The evidence is not so dear as is desirable. 

2. Lower Coal Measures wUh Marine Beds, — The following 
plants are recorded : — 

CYCADEACE>E.~A^< 7 ^V’^tf/^W/fM, I Sp. 

Filices. — Glossopterist 4. 

EQUiSETACEyE. — Annulariat I ; Phyllotheca^ i. 

In the marine beds, which are interstratified, are tound Lower 
Carboniferous (mountain limestone) marine fossils in abundance, 
such as Orthoceras^ Spirifer^ Fenfstella^ Conularia^ &c. The 
plants belong to forms declared to be typically Jurwsic by 
palueontologisls. As the interstratification of the marine and 

{ )lant-bearing beds has been repeatedly questioned by palaeonlo- 
ogists, it is necessary to point out that the geological evidence 
brought forward by Mr. Clarke is of the clearest and most con- 
vincing character, that this evidence has been confirmed by 
all the geologists who are acquainted with the country, and 
has only been doubted by those who have never l>een near the 
place. 

3. Nfwcastle Bods . — By all previous observers in the field thesf: 
hail been united to the precefling and the flora declared to be the 
same. Dr. h'eistmantel has, however, pointed out important dif- 
ferences. Unfortunately, as he has been unable to examine the 
beds, it still remains uncertain whether the distinction, which has 
been overlooked l)y all the field geologists, is quite so great as 
it appears from the list of fossils given. The following is the 
flora ; — 

( *( »N 1 1 - Kii .K, — Frachyphyltnm., i‘ sp. 

(‘vrADr.ArK 1:. -‘ZcH^ophyllitt'.i, l ; Nooo^y^frathiepds^ 3. 
Vw.wv^.'-Sphrnop/iTu^ 4 ; Glossoptoris^ li ; Gangamopteris^ 2 ; 
Can/opft ris (?), i. 

Voiy\sv.v\rv. V .--/Vfyllo'heoa, 1 ; l^rltbraria, i. 

The only animal knov\n from iheljeds is a heterocercal ganoid 
fish, l^ios/ht'nos auitrn/iSi .a form witli Fpper PaLeozoic affiui* 

1 ies. 

It will be noticed ilial tlu' <brrerenee from tlte flora of the 
uiulei lying be<ls assticialed with marine strata is cliiefly specific, 
and by no means indie.ilive of great dilTerenee of age, though the 
only sj>eeies eonsiilcred as eomnion to thelwol)y Di. Fcislmanttd 
is (t7os\opton,s l>nnoni tthif found also in the D.inuula series of 
Indi.i, in 'roiujuin, .and in .South Africa. 

'riie pl.int fossils of the Newcastle Insls and of tlie underlying 
series witli marine ^ossil^are those whieli exhibit so remarkablea 
similarity tothc flor.n of the Indian lower (ioncle, anas, and especi- 
ally to the 1 lamuda'.. 'rhe same genera of plants, especially 
i^i-ra/ktopsiSj Glo.\soptt'ris^ i hyUoihtra^ X'erU'aar a, prevail in both. 
Itul the lower beds of Australia, t<* iudge by the marine fauna, 
aie of Lower CarlKiniferous age, ami it is impossible to suppose 
that the Newcastle beds are of very much later ilate. They are 
said Ui Ih.* c«>mfoimable to the K>wer betls with m.irine fossils, and 
even to pass into them, and they should probably, if the lower 
beds are Ltiwer Carboniferous, be classed as Middle or Upt>er 
I (.'arboniferous. 'I'hus if the evidence of marine faunas be ac- 
\ cepled as decisive, the Dumuvl.i iK'ds of India are homotaxially 
I related to Jura^s^c strata in Europe and to Carboniferous in 
.Vusiralia. 

But the .\ustralian Newcastle flora h.as been quite as positively 
classed as Jurassic by Eutxipean palvolxitanists .is that of the 
Damudas. It would t>e easy to quote a long list of authorities — 
.McCoy, De /igno, SaiHirta, Schiinper, Carrulhers, and others — 
in support of the Jurassic age of the Australian beds. For years 
the testimony of .Australian geologists was rejected, and doubts 
thrown upon their observations. There is, so far as I know, no 
case in the whole history of paLuontolog)' in whicli ilie conflict 
of pala’ontological evidence nas been so remarkably displayed. 

4. /faukt'slmry -The fauna ami flora are poor. Only two 
fish, Clithroltpis grunulatus ami iVi ri.dopis a'arka^ and one plant, 
Thinn/ddia odontopUroides^ are known, and of the three forms 
two recur in the Wianamatta l>cds. 

An imtx>nant character of the Hawkeshury beds, to which 
further reference wdll be ma ie presently, is the occurrence of 
transportcil boulders (Wilkinson, quoted by Keistmantel, Fee, 
GtoL 18S0, p. 257), apparently brought thither by 

the action olKe. 

Similar boulders have been ol>served in certain sandstones in 
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^ktona knoam as the Bacchus Manh beds. From these beds 
species of G<mg(amoptais hare been described by McCoy. 

it shomd be recollected, is a gmms of ferns 
; closely allied to G/Mseffens, and abundant in the Damuda and 
f still more so in the Kaimrb^ beds of the lower Gondwanas in 
[India. 

5. Wianamatta Beds, — These are the highest portion of the 

, whole system in New South Wales. They contain the following \ 
; organic remains : — 

ANIMALS. 

VlSCBS,^Pa/a’ifHisaie attsi^/eus, CliihroUpis grauulatus, 
PLANTS, 

Filices. — Thinufeldia (/V optcris\ odwtopieroidrs^ Odontopti’ 
ris microphylla, Pccopicrts fentdje/ia, wiana- 

rnMe, 

EquisetacE-E. —PhyJhtheca hookeri. 

The fish from the Wianamatta, Hawkesltury', and Newcastle , 
beds, four in number, were considered as a whole by Sir 
P. Egerton to be most nearly allied to the Permian fauna of 
Euroj>c. 

The \Vianamatla -plants, like those in the hnver beds, are 
classed as Jurassic. 

6 . Mesozoic Bais, — These, which do n<»t appear to 
have been traced into connection with the Wianamatta and 
Hawkcsbury beds, occur in widely separate<l localities, from ! 
Queensland ti> Tasmania. 'llic conclation of these wi<lely ' 
scattered deposits, and the assignment of them collectively to a ■ 
position above that of the Wianamatta beds, appear s«»lely ] 
founded u]>on the fossil (hua, anti it would Ik* satisfaeloiy t»* liave 
in addition some gt*f»l(»gieal evidence or siiine ]ial:vonttilogie:il 
data derived froni marine fossils. 1 he tjueeitsland Horn is said 
to occur in b(*ds oveilying marine strata of Muldle Jurassic 
age. 

'The following plants are recorded from these higlier lietU : — 

Cycadeack.i . {rodezamitc^), \ 1 . 

Fii.UT.s. Sphruoplcf is, I; Thiun/eid a, l; (yjepfei is, |; 
Jlciihpf 'ns, I ; 7ii niortrris, 1 ; Si\i^cn<'pfr ris, I. 

EQriSfc/I A('E.1,. - Phyllo!hL\ il, I. 

1*a1)ulating, as in the case of the Indian ( londwana system, 
the age of the tlifleicnt Australian sulidivi^ions as determined b) 
their fossil plants and aniiiialson ptirely pahetuUologienl gi<»unds, 
we liave the folhiwing result : — 

I’larUR Aiiiim.iK 


6 . Hljjher Meso* Mir ItctJs Jjtrassic JurasMc (marine) 

5 Wi.in.imatta !>( >!s , . , lur.istiir , . I’ernn.iu 

4. Hawke^lt^lry . Jur.i>.-,.c . I\rinan 

3. Neu’ru'.tir <is jiirns*.i< . . t'errni.’iii 

2 L'»u el- Coal-Mr.i .iireh . Jiira‘.,ic , l. iWcr Cathntiife' _ 

( iiuniK > 

I Lower Car} onitVrMij*. ImcJs L /wer C.«rt>'U.frr >ijs — 

Souf/i Afrua.- \i{ connection willt the later Pal.e<»z<»ie and 
oldci Mesoztdc roiks of Australia and India, it is t»f iinpoitame 
to mention briefly the corresptinding fresh water <ir subaerial 
formations of Southern Africa, although in that country there are 
not such maiked discrepancies in the palreonlological evidence, 
perhaps Infcausethe relations of the Ircds with remains of animals 
to the plant-l>caring stra>.* arc Jess clearly know'n. It will Ik- 
sufficient to notice some of the most prominent pcc-uliariiies of 
these formations here, as I hoj>e that a fuller account will be 
given to the sertirm by I‘r<if. l<«j»erl Jones, who has ma<le 
an c.s}>ccial stiuly of South African geol<igy. 

In tlte interior of South Africa, occupying an immense tract 
in the northern parti of (’ajie Colony, the Orange Fn-e .State, 
Transvaal, and the deserts to the wcstwarfl of the l.a>t twf>, there 
is a great system of sandstone and shales w-iih some coal-U-di 
generally known as the Kanxj formation. The sequence of sul»- ' 
divisions is the following ((>. y. G, S, xxiii. 1867, p. 142) ; — ' 

Storml>erg lieds, alx>ut 1800 feet thick 
Beaufort „ ,, 17CX) „ ,, 

Ktionap „ „ 1500 „ „ 

The l>eds are but little disturbed in general, and form great 
plateaux. 1 hey rest partly on Palaeozoic rocks (CarUmiferous 
or Devonian), partly on gneisstc formations. As in Australia, 
the underlying Pal^rjzoic rocks contain a flora allied to the 
Carboniferous flora of Europe. 


At the base of the Karoo formation are certain ehiiaa wUh 
coal, known as the Ecca beds, and remarkable for nrnttinklg 
a gr^ boulder-bed, the Ecca or Dwyka conglomerate (Siithar* 
land, Q.A C, S. xxvi, p, 514), like that in the Tilchir be^ in 
India and the Hawkesbi^ sandstone in Australia, the boulderi, 
precisely as in the Tilchir beds, being embedded in fine crunpact 
silt or sandstone, which in both countries has been miiuken for 
a volcanic rock. The Ecca beds are said to contain Gi 0 S 90 ptet'is 
and some other plants, hut the acctnmts are as yet somewhat im- 
t^erfect. The whole Karoo system, according to the latest 
ac*counts, rests unconf(»nnAbly on the Ivcca beds, whilst the 
Ecca l>cds arc conformable to the underlying Palteozoic strata. 

Unfiwtunaiely, although a considerable n«ml>cr of animals and 
a few plants have lH*en described from the “ Kanni fomvalion,*' 
it is but rarely that the precise sulwUvision from which the 
remains were brought has Iven dearly known. 

The known species of plants are very few in numl>er ; Ghs^ 
sop/cris kroronittmit anil two other species of Clossoptcris fone 
dassed by 'fate as Dktyoptcris^ d. /. G, .V. xxiii. p. 14O Kuhid- 
A’crt. a fern nearly akin to Gonf^amCptcri ^ and Giossoptnis^ and a 
PhylhthcciW\s.v stem are recorded, williout any certain horuon, 
but probaldy from tiu* beaufort beds. 'I'hen* is no lioubi ns to 
the dose similarity of these plants to those of the Damiidns nf 
India and the Nt'weastlc lu'ds of Australia. 

P'rom the Siormiuig beds ihi’ie are reported Pftoptcris or 
J'/iif/HjcIdia odoMtopti t i'/Ji's, t'yt /opti'ris rww/VjA/, aitd 7 \rmopieris 
dniufieri (Duim, “ Keporl on Simmbeig foal-Field," ( 7 ^W. Ma^*. 
1870, p. 552), tlnee of the most chaiactenstic fossils of the 
uppcimost plant-beds in Australia, aiul all found in titc upi»er 
Jurasiic t^)ueet»sland beds. 

Till* animals found in llu’ Kaioo beils (( twen, “ t'at, p’oss, 
kejM. S. Abica, Urit. Mus. 1S70,** ike.) aie mote numerous by 
I fat iluvn the planli. 'The gi cater portion have been secured from 
I the beaufori ))eils. 'Dn-y couquise mimerous gi-nern ot diey 
nodoni, ibeiiodonl, and dittosaurian ti ptilcs, two or three genera 
of labyrinlbodoiit amphibians, some hsli allied li> J^flrontst tfs 
j aiul ./;;//</ r/'//’; //A, and one mammal, 'J'niyloion. ( )f the above 
tlie Trityioden and some reptilian and fish reutains are said to be 
from the Jstorinberg beds. 

7 'iitylotiou is most neatly lelaled t«> a Klia'tic l''airo|>ean 
■ mammal. 'The relations of llie reptiles ealliMl ‘/'ktrnufoftfin by 
.‘■^ii K. < >w’en are not dearly deflrieil, but ie|>n*sentaf ives of them 
• and of the pyievth douttA ns altead) noticed ate said to be fouml 
i in the Peimian of Kiissia. d he G/tAsopfi t‘i^ and its assod.ites 
may of i oitrse be elassed as ( ’ai 1 mnifei oits 01 Jur.'issii’, aecording to 
! taste. Neillh-r the fatina noi Hot a show siiflieierttly dose relations 
I to ihosi- of any I’aiiojiean l»eds for any safe condiisions as to age, 
i even if homofaxis and synchronism lie eonsi«(ered identieal. ( )n 
tin* other It.'Uid, ihi te ate remat kable point s of agreement with the 
faunas and fl«>in. of the Indian and Australian roeks, 

.Aw-ay fiom the typical Karoo area on the coast south of Natal 
there is found a scries of beds, partly marine, sometimes callcfl 
I the Uitenhage {Q. /. G, .S', xxvii, p. 144) series. A few eycads 
I {OtoznmUts, Podoza mites, i'tei ophyllum), a conifei, and ferns 
{Peioptcris 01 Alelhopteris, Sphenopteris, CyAopteris^ arc (juoted 
fn»m them, aiirl three or fonr of the forms are closely allied 
I identical with species found in the Kajmnhal beds of India. 

‘ Il was at first su]>j)osed th.at the ]»lant-bearing beds were 
, lower in position than those containing marine fossils, and the 
whole of the Litenliage series was considcreil as of later age than 
the Karoo beils. 'I'he marine berls were consiilered Middle 
Jurassic. .Subsequently, however, .Stow ((>. /. 6'. .V. xxvii. p. 
479) shf^weil ciindusively that a ]>ortion of the marine beils, 
judging by their f(;ssils, arc of uppermost Jurassic or even Neo 
tomian age, and also lliat llie relaliori of the plant-liearing Itcds 
to file marine strata are far less simple than was supposed (/.c. 
p-.5^S» Indeed, to judge from Stow\ account. 

It IS by no means clear that a portion of the w<Mid*bed scries or 
saliferous scries, to w'htch the jilantdieds belong, is not higher in 
jKisiiion than the marine Jurassic strata. 

'I'here is a very extraordinary similarity between the geology 
of the southern part of Africa and that of the peninsula of India. 
In iKifh countiies a thick fresh- water formation, without any 
marine lieds intercalated, occuj/ies a large area of the interior of 
the country, whilst on the coast some marine Jurassic and Cre- 
taceous rocks arc foun<l, the former in association with beds 
containing plants, 'I he coincidence is not even confined to 
sedimentary beds. As in India so in South Africa, the 
uppermost inlami Mesozoic fresh-water Iicds are capped by 
volcanic rocks. 

It has I^n assumed, but not apparently on any clear evidence, 
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that the marine coast-beds and the associated plant-beds are in 
Africa much newer than the inland sandstone formation, but it 
is not impossible that the relations may really be the sanic as in 
India, and that the Storm l>erg !>eds of the inland formation may 
be the equivalents of the Upper Jurassic or even the Cretaceous 
marine beds on the coast, 'i he discovery of plants identical with 
those of the Jurassic (probably Upper Jurassic) beds of Queens- 
land in the Stormlicrg series may of course l»e taken for what it 
is worth ; it is of ouite as much importance in indicating the age 
of the rocks as tnc occurrence of dicyno<lont reptiles in the 
Permian of Russia and in the lower Godwanas of India. 

Altogether there is (juitc sufficient probability that the upper 
Karoo or Slormbcrg l>er|s arc of later age than Triassic to justify 
the protest which I made Isist year against a skull being describe<l 
from these l»eds as that of a “'rriassic ” mammal ((). J, C, S. 
xl. p. 146). The practice, so common amongst palajontologists, 
of positively asserting as a known fact the geological age of 
organisms from beds of which the geological position is not 
clearly determined is very much to be <leprecated. 

I have called aiiention It) the occurrence of l>oulders in the 
Talchir l>eds in India, the Kcca l>cds of South Africa, and the 
Bacchus Marsh sarulslones an<l Ilawkesbury beds of Australia. 
The idea has occurred quite independently to several diflerent 
‘Observers that each of these reinnrknldc formations affimls 
4;videnee of glacial action ; and although, in the case of India 
'i*specially, the geographical position of the l>oulder-bed within 
tthe tropics seemed fora long time to render the notion of ice 
action too improbable to lie accepted, further evidence has so far 
confirmed the view as to cause it to be generally received, liven 
lieforc the Australian boulder-deposits bad been oljserved, it 
was suggested that the TAIchir beds and ICcca conglomerate 
might be contemporaneous ((>./. G, S. xxxi. ]\ 528), and that 
the evidence in favour of a (ilacial cptich having left its traces in 
the Permian lieds of Knglan<l ((). /. G, S. xi. p. 185) might 
possibly indicate that the Indian and South African bouider-beds 
are of the same geological epoch. 'The discovery of two similar 
deposits in Australia adds to tlic jirobabilily that all may have 
resulted from the same cause and may record contemporaneous 
phenomena. It would be very unwise to insist loo much on the 
coincidence. 

It would be easy to call nltcntion to further examples of dis- 
crepancies in paheuntological evidence, but I shouM weary you 
ancl nothing would be attained by going through instance .after 
instance of dciKisits in distant parts of the world, the .age of 
which has been solely determined by the examination of a few 
fossil forms of land and fresh-water animals and plants. 1 h.ave, 
therefore, only taken a few with the <lclails of which I have had 
occasion to l>ccome ac<iuainted. In some of the most important 
cases 1 have mentioned, such as those of the Pikermi and Siwalik 
faunas, the Cutch (Umia l>eds) flora, and that in the lower Co.al- 
Mcasures of Australia, the conflict is between the evidence of the 
marine and terrestrial organisms. Manifestly one or the other 
of these leads to erroneous conclusions. 

The general opinion of geologists is in favour of accepting the 
evidence of marine organisms. The reason is not far to seek. 
So far as I am aware no case is known where such an anomaly 
as that displayed in the (»ondwdnas of India has been detected 
amongst marine formations of which the seiiuencc was un- 
questioned. In the Gondwdnas we have a Kinetic flora overlying 
a Jurassic flora, and a Triassic fauna almvc l>oth. In Australia 
we find a Jurassic flora associated with a CarlKiniferous marine 
fauna, and overlaid by a Permian fresh-water fauna. The only 
similar case amongst marine strata is that of the well-known 
colonies of the late M. Harrande in Bohemia, and in this instance 
the intercalation of strata containing later forms amongst l)eds 
with older types is disputed, whilst Oic difference in age between 
the faunas represented is not to l)e compared to that between 
Triassic and J urassic. 

There is, however, another and an even stronger reason for 
accepting the evidence of marine instead of that afforded by 
terrettrim and fresh-water animals and plants. If we compare 
the distribution of the two at the present day, we shall 6nd a 
very striking difierence, and it is possible that (his difference 
may aiford a due to the conditions that prevailed in ]>ast 
timet. 

Wanderers into what they fancy unexplored tracts in palie- 
ontologv are very likely to find Prof. Huxley's footprints on 
the p^ they are following. 1 have had occasion to turn to a 
paper of his on [Q, J. ( 7 . 5 *. xxv. p. 150), that 


vciy curious reptile already mentioned, of which the remains 
occur both in Great Britain and in India, and I find the following 
remarks, which appear so exactly to express a portion of the 
view to which I wish to call your attention, that 1 trust I may 
be excused for quoting them. Prof. Huxley writes : — 

“ It does not appear to me that there is any necessary relation 
lielween the fauna of a given land and that of the seas of its 
shores. The land-faunw of Britain and Japan are wonderfully 
similar ; their marine faunas arc in several ways different. * 
Identical marine shells are collected on the Mozambique coast i 
and in the easternmost islands of the Pacific ; whilst the faunas ' 
of the lands which lie within the same range of longitude are 
extraorclinaril}^ different. What now happens geographically 
to provinces in space is g(K>d evidence as to what, in former 
limes, may have happened to provinces in time ; and an essen- 
li.illy identical lan(i-fauna may have been contemporary with j 
several successive marine fauna*. 


** At present our knowledge of the terrestrial fauna of past 
e]>ochs is so slight that no practical difficulty arises from using, as 
we tlo, seaTcckoning for land-time. But I think it highly 
probable that sooner or later the inhabitants of the land will be 
found to have a history of their own, ” 

When these words were written more than twenty-four years 
ago, scarcely one of the geological details to which 1 have called 
your attention was known. I need not point out how wonderful 
a commentary such details have afforded to Prof. Huxley’s 
views. 


I have no desire to quote authority. I fear that in the facts I 
have been laying before you my quotations of the most authori- 
tative writers have been made less for the purpose of showing ^ 
reverence than of expressing scepticism. My reason for calling | 
attention to Prof. Huxley’s views is different. 1 entirely agree 
with them ; but there is, I think, something to be added to 
them. There is, 1 believe, an ad<litional distinction between 
land and marine faunas that requires notice, and this distinction 
is one of very great im|V)rtancc and interest. It appears to me 
that at the present day the difference between the land-faunas of 
diflerent parts of the worhl is so vastly greater than that between 
the marine faunas that, if lioth were found fiissilised, whilst there 
would 1 k‘ but little difficulty in recognising different marine 
dcp«»sits as of like age from their organic remains, terrestrial and 
fresh-water lK*ds would in all probability l>c referred to widely 
diO'ering ejMM;hs, ami that some would be more ])robably classed 
with those of a past period than with others of the present 
time, 

1 had proposed to enter at some length into this subject, and 
to attempt a sketch of the present state of our knowledge con- 
cerning the distribution of terrestri.il and marine faunas and 
floras. But 1 found that it was impossible to do justice to the 
question without making this address far longer than is desirable, 
and I have already taken up more time than I ought to have 
done. 1 can therefore only treat the subjects very briefly. 

As you are doubtless aware, the most important work upon 
the distribution of terrestrial anim.ils yet published is that of 
Mr, Wallace, He divides the earth’s surface into six regions — 
Palivarctic, Ethiopian, Gricnial, Australian, Neotropical, and 
Ncarciic. Some naturalists, with whom 1 am disposed to 
agree, consider Madagascar and the adjacent islands a seventh 
region, and it is {possible that one or two other additions might 
l>c made. 

These regions are essentially founded on the distribution of 
Verlfbrata^ especially mammals .and birds, and the following 
table, taken from Wallace’s lists, shows the jiercentagc of peculiar 
families of Vertcbraia and {leculiar genera of Miimmalia in each 
region. Mammalia lieing selected as being more characteristic 
than birds, and lietter known than reptiles, amphibians, or 
I fishes 


Regions 
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Families of 
Vertebratet 
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70 
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h 
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79 
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74 
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be compared with the land^fatma, but whales^ por^xiises, seals 
siremans, turtles, and sea-snakes are for the most part widely 
dififiised. The class of the Vertcbraia for comparison is that 
of the fishes, and some details taken by Wallace from Gunther’s 
“ British Museum Catalogue ” are very important. The whole 
class is divided into 116 families, of which 29 are exclusively 
confined to fresh water, whilst So arc typically marine. (>f these 
80 no less than 50 are universally, or almost universally, dis- 
tributed, whilst many others have a very wide range. Four 
families are confined to the Atlantic and 13 to the Pacific Ocean, 
whilst a few more are exclusively soiuheni or northern. Alnmt 
63 are found in Ixuh the Atlantic and Pacific. 

Now, of the 29 fresh-water families, 15, or more than one-half, 
are confined each to a single region, o .are found each in two 
regions, 2 in three regions, and the same number in four ; one 
only is found in five regions, whilst not one is met 

with in all six. It is impossible to conceive a gre.aier ctmtrast : 
50 marine families, or 62*5 per cent., have a world-wide distri- 
bution, whilst not a single fresh-water family has an equally 
extended range, and more than one-half , are confincil each to a 
single region. 

The regions .adopted by Wallace, as alre.aily stated, are founded 
on the VerUhraia ; he considers, however, that the distribution 
of the invertebrates is similar. .So far as tlic terrcstri.il Mollusca 
arc concerned, I am inclined to dissent from this view. Hut for 
one circumstance, the Mollusca would alVord an admiral>lc test of 
the theory that marine types— species, genera, and families— arc 
much more widely spread than terrestrial. I am assurcil that 
this is the case, but the difficulty of proving it arises fr»»m the 
fact that the classifictiiion of pulnmnaie terrestrial Mtdlusca, as 
adopted by naturalists generally, is so artificial as t<> l»e worthless, 
lienera like Helix., Bulimus^ Aehatimt, as usually 

adopted, arc not re.al genera, but associations <*f species united 
by cliaraetcrs of no systematic importance, an<l the attempts that 
liave hitherto been made at a n.alur.al clasMftcaii<»n have chiefly 
been founded on the shells, the animals not Injing sufficiently known 
for their affinities, in a very large number of casv*s, to be accu- 
rately determined. Of late years, however, mure attention has 
been devoted to the soft parts of land m<»llusks, and in I >r. Paul 
Fischer’s “ Manuel de Conchyliologie ” now being published, 
L'lassification of the Pulmonale (JaMeropoda is given, which, 
although still imperfect for want of addiuon.il information, is a 
^reat improvement upon any previously available. In this work 
ihe first 13 families of the Pulmonata Gcophila comprise all the 
ion-c)perculate land Mollusca, (»r snails and slugs, and these 


13 families contain 82 genera thus distrilmled : — 

Peculiar to one of WalLice's land regions . . . 54 

Found in mf»re than one, but not in Ijoih A merit- 
and the K.asiern Hemisphere. 

Common to lH)th hemispheres 16 


The last 16, however, include Vitrina., //tHr, Pupa^ 

and some other genera which certainly nec»l further 
enartition. The operculaied land-shells belonging t<i a distinct 
iun-order, t>r order, and closely allie<l to the ordinary Prosq- 
)ranchiatc GastcrojMxla, arc better classifie<l, the sliells in their 
:a.sc affording good characters. They comprise four well-marked 
amilies {Hdicinidti^ C\clostomidu\ CyclophorUiu:, and Dipioni’ 
natinuta), l>c.sidcs others less well markc<l or but doubtfully 
errestrial. Not one of the families named is generally tlistribuied, 
ind the genera are for the most part restrictc<l to <me or two 
egions. The portion of Dr. Fischer’s manual relating to these 
Vfollusca is unpublished, and the latest general account availalde 
s that of Pfeiffer, published in 1876 {Afonographia Pnemmtopo' 
uorum Vmntium^ Supp. iii.). From this monograph I take the 
Allowing details of distribution. The number of genera enn- 
nerated is 64 (including Proserpinidtr), 

Peculiar to one of Wallace’s land regions ... 48 

Found in more than one, but not in Iwih America 


and the Astern Hemisphere 8 

Common to both hemispheres 8 


It is the distribution of the terrestrial operculate Mollusca 
rhich induces roe to suspect that the distribution of land Mollusca 
liffers from that of land vertebrates. One instance 1 may give, 
rhere is nowhere a better-marked limit to two vertebrate faunas 
han that known as Wallace’s line separating the Australian and 
Driental regions, and running through the Malay peninsula 
between Java, Sumatra, and Borneo on the one hand, and Papua 
eith the neighbouring groups on the other. There is in the two 
egions a very great difierence in the vertebrate genera, and a 


considerable replacement of familitis. The Driental Vfrtf 6 niia 
contain far more genera and families cv>mm<m to .\frica than to 
Aiistnalia. Now, the ojHTCulate land -shells known fmrn New 
I Guinea and Northern Australia l»clong U» such genera ns Cyd<>^ 
pkflntf, Cvdohtf* Lrptopi^fmu Pttpinelh, Ptepimr, /)tplt*$nmatina^ 
.and Ht'luimu all round in the Oriental region, and mostly 
characteristic o( it. whilst the only peculi.ir fy|H‘s known arc 
/.f'n.ipfriAti, closely allied to from New Guinea, 

and apparently related tvi the Indian Cvtiihopwiay 

i fr<»m New (’aloilonia. Farther east, in !\»lyne>ia, there are some 
1 very remarkable ami pcculi.ar types vif btmbshells, such as 
A/htUiue liU but xhese do not extend to Australia or Papua. On 
the other h.and, scarcely a single I >riemal genus cxletuls to Africa, 
the terrestrial molluscan fituita of which continent differs far more 
from th.at of the Oriental regi«>n than the latter does frtmt th.at of 
tropical Australia. 

*l'he same is the case with \danls. In at\ i\u\» »viant work 
hately puldished by l>r. O. l>rude of l>ic-».len, the trojucs of 
the Oil! Worlil arc divided into three (b^iinet legions -- (i) 
tropical Africa : (2) the Fast African islands, Madagascar, ^c. ; 
(3) India, South-h'astern Asia, the Malay .Arcbipelagi), Northern 
Australia, ami Polynesia. 

A very large proporiioti of the families and even i>f the genera 
of ni.arine Mollusca are almost of woild-wuh- distribution, and 
even t»f the tropical and sub-tropical geneia llie m.ai(»iity ate 
found in all the wanner seas. 1 have no uvent details lot the 
whole of the mariiu' Mollusca, but a \eiy fair cotnparison 
with the tlala alu-adv given for lambsludls may be obtained 
from the first twentsdive families of PiosMliianchiate (iastero- 
poda, all that are bitbcrio published in Fischet’s manual. 
Tliese twenty-five faiuili»*s ineluile Oln^hia^y I’olttftilti'y 

I Pwvinidu , Murii hl,i\ C]preidt\ S/nnniud,i\ Get it)tiitiu\ /Vd- 
na.viiiu'y and their allies, and contain nt> living marine genera, 

' the known range of wliieh is llte following - 

Found only in tin* Atlantic ( >eean 15 

Fouml only in the Pacific or Imlian t heart, or 

both 28 

Found only in Arctic or Aniaiclic Seas, or in 
both 12 

SS 

Found in the wariiuT ])arls of all oceans . . . 34 

Widely, and for the most part univi'isally, tiis- 
tributcil 27 

61 

'I'ha! is, 52‘6 per cent, aie found in liotli lu'inispheres, whilst 
! only 10*5 p«T cent. «»f the in«»|>erculatc, ami I2’5 per cent. '»f 
the operculate land M«»lhisca, havi* a similar disti ilnition. This 
huwi'\er, only an imperfeil test of the diOerenee, wliich ‘ 
really imieh giealer than these nuinbeis named imjily l»y 
themselves, 

.Some genera of fresh-water Mollusea, as (IniOy AftotfoUy 
I ymneny PlamrHsy Palmlmny and Pythiuiiy are very widely 
spread, but a much larger numlier are restricted, 'Thu-., if 
Unto ami Anodon are extensively distributed, all allie«i fresh- 
water g<*nera, like Monorondylit\ty AfycctopnSy Irniindy Spathtiy 
Castaliiiy A'dlinia, and Afiilleriay inhabit one or two regions .at 
the most. 'I'lie same result is not found from taking an e(ni.illy 
important gnnip of marine Mollusca, such as Paurituv or 
Cardiadn', 

Throughout the marine Tnverlebrala, so far as I know, the 
same rule bolds gotnl ; a few generic types .are restricted to 
particular seas ; the majority are found in suitable habil.ats 
throughout a large portion of the globe, 'rhe marine provinces 
that have been hilhcrlo distinguished, as may Ik: seen by re- 
ferring to those in Wotidward’s “ Manual of the Mollusca,” or 
Forlx.*s and (Godwin- Austen’s Natural History of the Kurope.an 
.Seas,” or Fischer’s Manuel de Conchy liohigie,” or Agavsu’ 
** Revision of the Echini,’* are founded on specific distinctions, 
whilst the terrcstri.al regions are based on generic differences, 
an<l often on the j^resence or absence of even larger grou]»s than 
genera. 

Botany oflfers a still more remarkable example. I have just 
referred to Dr. Oscar Drude’s work ( Pdermnnn^s MiUheilungeny 
Erganzungsheft, No. 74, “Die Florcnreiche cler Erdc ”), pub- 
lished within the last few months, on the distribution of plants. 
Dr. Drude divides the surface of the globe into four groups of 
floral regions {FhrenrePhsgruppe)^ and these again into floral 
regions {Fhrtnreiche)^ fifteen in numUfr, which are again divided 
into sub-regions {Gibiiie), The first group of floral regions is 
the oceanic, comprising all the marine vegetation of the world ; 
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and 80 unifonn is this throtj^^hout that no separate regions 
be establishedt so that there is but one oceanic to contrast with 
fourteen terrestrial regions. 

It is im]K>ssib]e to enter further into this subject now, and I 
can only allude to the evidence in favour of the existence of 
Imid'regions in past times. It is scarcely necessary to remind 
you of the proofs alrearly accumulated of differences between 
the fauna of distant countries in Tertiary times. The Eocene, 
Miocene, and f'liocene Vertebrata of North America differ quite 
as much from those of Europe in the same periods as do the 
genera of the jrresent day ; and there was as much distinction 
between the Mammalia of the Himalayas and of (ireece when 
the Siwalik and Pikernii faunas were living as there is now. 
In Mesozoic times we have similar evidence. The reptiles of 
the American Jurassic deposits jrresent wi<le differences from 
those of the European he(ls of that age, and llie South African 
reptilian types of the Ka'oo lieds are barely repre.-,enied else- 
where. But there is no reason for su|)posing that the limits or 
relations of the zoological and botanical regions in past times 
were the same as they now are. It is rjuite certain indeed that 
the distribution of land-area^, whether the great oc(‘anic tract 
has remained imch.'inged in its general outlines or not, ha', under- 
gone enormous variations, .and the migr.ifion of fh<‘ terrestrial 
Itiima arifl flora must have been flej)en(lent upon iJie presence 
or absence of land communication between difTeient eontinenfal 
tracts ; in other words, the terrestrial regions of jiast epochs, 
although just as clearly marketl as those of tlie present day, were 
very differently distnhuled. 'I'he nunarkahle resemhlanee of 
the floras in the Karoo lieds of South Africa, tl>e l>nniufla of 
India, and the ( 'oal-Measures of Australia, and tin* wide <lifrerence 
of all from any lutropean fr)ssil flora, is a go<»<l exnmjile of the 
former distribution of life ; whilst it is scareely necess.ary to 
observe tliai the present Neotro|iical an<l Australian mammals 
resemble those (»f ilie same countries in the later tertiary times 
much more than they do tltc living Mammalia of other legions, 
and that (h<* Au-,lrnlian matimuil fauna is in all pndinhiliiy more 
nearly allied to the forms of life inhabiting E.urope in the Mesn/oie 
era than to any lun’o]»<'an types <.f laiei dale. If ilu* exiting 
mammals of Australia had all bei'ome exiinet, a deposit eon- 
taining their hones would piobably have been elasse<l as 
Mes<izoic. 

The belief in the former universality of fiiunas and flor.as is 
very much connected with the idea once generally prevalent, j 
and still far from obsolete, tliat the temperaliire of tlie eartl ‘ 
Kurface was formerly nnifonn, and that at all events until early or 
even Middle Tertiary times the Poles were as warm as the 
Equator, and both enjoyed a c<»nstant (rojucal climate. 'J'he 
want of glacial evidence from past limes in Spitzbergen ami 
Greenland, whore a temiH’rature capable of supporting arboreal 
vegetation has certainly ]>rcvailed during several geological 
])criods, is c<ninlerbalanccd by the gradually aeeunudaling ])mof' 
of Lower Mesozoic or Upper Paheozoic (llncial ejiochs in South 
Africa, Au lralia, and, strangest of all, in India, h^’en during | 
those pcrioils of the earth’s history where there is reason to | 
believe that the temperature in high latitudes was higher than it 
now is, evidence of ilisiiiuM /t)nes of climate has )>cen observed, 
and quite recenlly Hr. Ncumayr,* of Vienna, has showinh.at 
the distribution of Cretaceous niul jurassie throughout 

the cartli’s surface |)roves that iluring those ]>enods ilic warmer 
and cooler zones of the world existed in the same manner as at 
present, and that they nflfectCil the distrihution of lu.'irine life as 
th^ do now. 

The idea that marine aiul tciTostrial faunas and flor.as were 
similar throughout the world's surface in past times is so in- 
graineil in j)al;vontological science that it will require many 
years yet before the fall.acy of the assumption is generally 
admitted. No circumsianec has conlribvilerl more widely to 
the belief than the supposed universal dilVusion of the Carboni- 
ferous flora. The evidence that the plants which prevailed in 
the Coal-Measures of Europe were replaced by totally ditTercnt 
forms in Australia, despite the closest similarity in tfic marine 
inhabitants of the two areas at the period, will prolubly go far 
to give the death-blow to an hypothesis that rests upon no solid 
ground of observation. In a vast luirnWr of instances it has 
been assumed that similarity between fossil terrestrial faunas and 
floras proves identity of geological age, and, by arguing in a 
vicious circle, the occurrence of similar types assumed without 
guflicient proof to belong to the same geological period has l>ccn 

* Ueber kVunatUchf Zonen wAhrend der Jiiras und Krcldeze'.i,” Dcnksckr, 
dfa' 4 . CV. .Akxl irtse. ir/ett, vol. xlvil. 1S83. 


alleged as evidence of the existence of similar forms in distant 
countries at the same time. 

In the preceding remarks it may perhap have surprised some 
of my auditory that I have scarcely alluded to any American 
formations, and especially that I have not mentioned so well- 
known and interesting a case of conflicting palaeontological 
evidence as that of the Laramie group. My reason is simply 
that there are probably many here who arc personally acquainted 
with the geology of the American Cretaceous and Tertiary beds, 
and who are far better able to judge than I am of the evidence as 
a whole. To all who are studying such questions in America I 
think it will J)e more useful to give the details of similar geo- 
logical puzzles from the Eastern Hemisphere than to attempt an 
imfierfec t analysis of rlifficult problems in the great Western 
continent. 

I^erh.'ips it may Iki useful, considering the length to which this 
address lias extended, to reca])itulalc the princijial facts I have 
endeavoured to bring before you. These are — 

1. 1 ’hai the geological age assi^cd on homotaxial grounds to 
the Pikermi and Siwalik mammalian faunas is inconsistent with 
the eviden<e affortled by the associated m.arine deposits. 

2. 'J’he age similarly assigned on the same <]ala to the different 
series of the Gondwana system nf India is a mass of contra- 
dictions: be<ls with a Triassic fauna overlying others with 
Klitetic or Jurassic floras. 

3. I'hr ger>l(»gical position assigned on similar evidence to 
certain Australian beds is equally contradictory, a Jurassic flora 
being of the same age as a Carboniferous marine fauna. 

4. The same is j^robably the case with the terrestrial and 
fresh-water faunas and floras of South Africa. 

5. In instances of conflicting evidence between terrestrial or 
fresh -water faunas and floras on one side, and marine faunas on 
the Ollier, the geological age iiidicale<l by the latter is probably 
correct, liec.nuse tlie contradictions which prevail between the 
evidence afforded by successive lerresirial and fresh- water beds 
are unknown in marine deposits, because the succession of 

I terrestrial animals and plants in time has been different from the 
I succession of marine life, and because in all past times the 
I dilTerences between the faunas and floias of distant lands have 
]»iobi\bly been, as they nt>w are, vaNtly greater than the differ- 
I t-nc' s bt'tween the animals and ]>lant^ inhabiting the different 
' s<‘as and oceans, 

(k rile geologii'al age .lUribuleil to fussil terrestrial faunas and 
floi.is in distant eouiUiies on aceouiil of the relations of such 
faiiri.'i.s and fleuns to those found in I’.iiropcan beds has proved 
cirone<nis in so large a number of cases iliat no similar deter- 
iniiiatitins should be .aeeeptod unless accompanied by evidence 
fioin marine beds. Ji is ])rob:il>le in many lascs — perhaps in 
tlie majority wliere the age of l>eds has been determined solely 
bv the comparison of land or fresh-waicr animals or plants with 
those found in distant parts of the globe, that such deter- 
minations arc incorrect. 


SECTION II 

ANTllROlMLor.Y 

I Orr.MNo .\i>PKrss nv Kpwarp B. 'I vnoK, D.C. L., E.R.S., 
Prksipknt of Tin; Stction 

Otk newly-eoiistiiuled Section of Anthropology, now' pro* 
i motcii from tlie lower r.ink of a J)ej>artment of Biology, holds 
its fiisi meeting under remarkable eiieimistance". llere in 
America one of ilie great problems of race and civilisation 
comes into chiser view liian in Europe. In England anthropo- 
logists infer from stone arrow-lieads and hatchet-hlades, laid up 
in burial-inouiuls tn- scattered over the sites of vanished villages, 
that Stone Age tribes once dwelt in the land ; but what they 
were like in foatuie and complexion, what languages they sptike, 
what social laws anti religion they lived under, are questions 
where speculation has hut little guidance from fact It is very 
difterent wlien under our feel in Montreal are found relics of a 
people who formerly dwelt here. Sitme Age peojde, as their im- 
plements show, though not unskilled in barbaric arts, as is seen 
l>y the ornamentation of tlieir earthen (Hits and tolxicco- pipes, 
made familiar by the publications of Brincipal Dawson, As we 
all know, the record of Jacques Cartier, published in the six- 
teenth centur}- collection of Kamusio, proves by text and draw- 
ing tha^gre stoixi the famous ]>alisaued towm of Hochelaga. 
Its inhiflRnts, as his vocabulary shows, belonged to the group 
of tribes whose W’ord for 5 is wrsk — that is to say, they were of 
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the Iroquois stock. Much as Canada has changed since then, 
we can still study among the settled Iroquois the type of a race 
lately in the Stone Age, still trace remnants and records of their 
peculiar social institutions, and still hear spoken their language 
of strange vocabulaiy* and unfamiliar structure. Peculiar im- 
portance is given to Canadian anthropology by the presence of 
such local American types of man, representatives of a stage of 
culture long passed away in Europe. Nor docs this by any 
means oust from the Canadian mind the interest of the orainary 
problems of European anthropology. I'he conq^lex Miccession 
of races which make up the pedigree of the modern Englishman 
and Frenchman, where the descendanb* perhaps of pabvtdiihic, 
and certainly of neolithic, man have blended with invading 
Keltic, Homan, Teutonic- Scandinavian peoples — all this is the 
inheritance of settlers in .America as much ah of their kinsfolk 
who have stayed in Europe. In the present scientific visit of 
the Old to the New World, I propose to touch on home pro- 
minent questions of aiUhroj)ology with special reference t«» their 
American aspects. Inasmuch as in an introductory address the 
P'actice of the Association tends to make arguments unanswer- 
able, it will l>edehirable for me to suggest rather than di)gmatise, 
leaving the detailed treaimeni of the toj»ics raised to come in the 
more specialised j)aj)ers and discussions which form the current 
business of the Section. 

The term prNitstork^ invaluable to anihi»pologists since Pn»f. 
Daniel Wilson intrixluce*! it more than thirty yeats ago, stretches 
back from times just luitsidc the range of written history 
into the remotest ages where human remains t»r relics, or other 
more indirect cviilcnce, justifies the (»i»inion that man rxisted. 
Ear back in these prehistoric jieri d.s, the pioltlem of tjuaternary 
man turns on the j>resenoe of his rude stone implements in tlie 
drift gravels and in caves, associaietl with the remains of what 
may be called for .shortness the mammoth-fauna. Not to re- 
capitulate det.ails which have licen set down in a htindred books, 
the point to be insisted on is how, in the experience of tliose 
who, like myself, have followed them since the time of Iloiicher 
de Perthes, the effect a (juartcr of a century’'' researeh and 
criticism has l)een to give <^)uatcrnary man a more and more real 
position. The clumsy Mint jiick and its contemiMmiry mammolh- 
tooih have become stock articles in museums, and every year 
adds new localities wheie jnil.eolithic iin|)lemenls are found of 
the types catalogued years ago by Evans, and In he<ls .agreeing 
with the sections diawn years ago by Prestwicb. It is generally 
admitted that about the close of the (ilacial ju’riod savage man 
killed the huge tnane<l clejMiants, or Med from the great b<»nsand 
tigers, on what was then forest-clad valley bottom, in ages before 
the later waterMovv had cut out the ]>reseiu wi<le valley.s 50 01 
100 feet or m.»re lower, leaving the remains of the ancient drift- 
beds cx}>osed high on ^^hat are now the .slcjpes. I'o fix our i<!eas 
on the picture of an aetiial locality, we m.ay fancy ourselves 
standing with Mr. Spurrdlon the old sandy beach of the i haiiie^ 
near Crayford, 35 feet above where the liver now llows two 
miles away in the valley. Here we are on the very workshop- 
floor where paheolit hie m «n sal chipping at tlie IMocks of flint 
which had fallen out of the chalk cliff above his head, 'rhere 
lie the broken remains of his blocks, the flint chips he knocked 
off, and which can be fitted back into their jMaces, the striking- 
stones with which the flaking was done ; and with these the 
splintered lx>nes of mammoth and tiehorhinc rhinoceros, possibly 
remains of meals. Moreover, as if lo point ihecontra-.t between 
the rude palaeolithic man who worked these coar c blocks, and 
apparently never troubled himself to seek for better material, the 
modern visitor secs within fifty yards of the spot the bottle-sh.aped 
pits dug out in later ages by neolithic man through the soil to a 
depth in the chalk where a layer of gCKKl workalne flint supplied 
him with the ntntcriai for his neat flake-i and trimly-chijjped 
arrow-heads. The evidence of caverns «,uch as th<»se of I Devon- 
shire and Perigonl, with their revelaii<»ns of early l’.uru{>ean life 
and art, has been supplemented by many new explorations, with- 
out shaking the coneliision arrived at as to the age known as the 
reindeer period of the northern half of Phiropc, when the mam- 
moth and cave-bear and their contemjwrary mammals had not 
yet disapi^ared, but the close of the Glacial period was merging 
into the times when in England and France savages hunted the 
reindeer for food as the Arctic trn)es of .America do still. Human 
remains of these early periods are still scarce and unsatisfactory 
for determining race-iyj>es. Among the latest finds is part of a 
skull from the loess, at Podbaba, near Pr^ue, with prominent 
brow-ridges, though less remarkable in this way than the cele- 
brated Neanderthal skull. It remains the prevailing opinion of 


anatomists that these very ancient skulls are not apt to show 
extreme lowness of type, but to be higher in the scale than, for 
instance, the Tasmanian. The evidence increases as to the wide 
range of pmlseolithic man. He extended far into Asia, where his 
characteristic rude stone implements are plentifully found in the 
caves of Syria and the foot-hills of Madras. The question which 
this Section m.ay have esjvecial means of dealing with is whether 
man likewise inhabiievl America w*ith the great extinct animals of 
the Quaternary i>eriod, if not even earlier. 

Among the statements brought forw ard as to this subject, a 
few are mere fictions, while others, though entirely genuine, arc 
surrounded with doubts, making it difliculi to use them for 
anthropological purposes. \Vc shall not discuss the sandalled 
human giants, whose fotii prints, 20 inchc'' b>ng, are declared to 
have been found with the footprints of mammoths, among whom 
they w'alkcd, at Carson, Nevada, d'here is something pictur- 
esque in the idea tvf a man in a past geologic.il t^criod finding on 
the Pampas the hotly of a glyptudon, scooping out its flesh, 
settingup its carapace t*n ihcgrtuind like a monstrous tlish-covcr, 
and digging himself a burrow to live in uiulcrneatli ibis animal 
roof ; but geologists have not accej>tetl the aeeouiit. Even in tlie 
case of so well-known an explorer a^ the late I>r. ! uml, t)pinions 
arc still divideil as to whether his human skulls tiom the caves 
of llr.azil arc really contemporary with the Imuics of megathe- 
rium and the fossil horse. One t»f tlie latest judgments has been 
favourable: (^lu.itiefagcs lutt only looks upon the cave-skulls ns 
of high antiquity, but leg.irds their ttwners as represciiling 
the ancestors of the living Indi.ins. I'hc high and n.arrow 
dimensions of the ancient and moilein skulls are given in the 
** Crania l.ihnica,” and whatever a similarity of ])rt»\K>rlions 
between them may )>rove, it ecitainly exists. Dr, Koch’s ccle- 
bralevl flint airow liead, recorded to have been found uiuler the 
leg-boties of a mastodon in Missouri, is still to be seen, and has 
.all the .ippearance of a mi»dern Indian weapon, wbieb raises 
doubt of its being really of the mastodon period. 'I'liis anlc- 
ee<lcnt iinprobahilily of remote geological age is felt still more 
slrtuigly to allach to the sUmc pcsllesand mi>rlars, »!ve., brought 
forwaid by Mr. J. I). Wliiiney, of the I'alifornia IJieological 
.Survey, as found by miners in the goid lu-aring gravels. On the 
one liaml, tliese elaborate articles of stone- work are the very 
eliaraelerislic ol>jecls of the Indian graves of the district, and 
{ on the other the theory that the auriferous gi.ivels eap|)ed l)y 
j lava-flow's .ne of 'I’erliary age is absolutely denied by geologists 
I such as M. Jules Mareou in his .utiele on “ The (ieology of 
I ('alifoinia " (A’/#//. Soc. (f\W, tk 1.SX3). It is to Ihj 

! h<i})ed that the .Section may have the ojiporf unity of <liscussing 
j I)i. C. C, Alibott’s im|»lcmenls liuun 'rieiilon, New Jersey. 

' 'I’he iLirlle back cells, as they are called from their flat and con- 
vex suit's, ;ire rudely chipped from pel>bles of tin* hard argillite 
, out (»r the boulder bed, but the qinstioii is a> l«» the position of 
; the s.'ind and gravel in which lliey are foiiml in the blufrs high 
j above the present 1 Delaware Kivei, 'The (iisl opinion come to, 

I that the makeis of the implements inhabited .Ameiica not merely 
j after but dining the great lee .Age, has been modified by further 
I examination, especially by the report of Mr. II. Carvill Lewis, 

I who considers the implement -hearing be<l not to have been de- 
posited by a river which flowed over the lop of the Ixnilder-bed, 
inti that, ul a later )»eriod than this would involve, the Delaware 
had cut a channel through the boulder-bed, and that a subse- 
quent gl.aeier- flood threw <lown sand and gravel in this cutting 
.It a considerable height abi^vc the existing river, burying therein 
the rude stone im]demerits of an Esquimaux race then inhabiting 
the country. Hell, Wilson, and Putnam have written on this 
qucslioji, which 1 will not pursue further, except by pointing 
mit that the evidence from the bluffs of the Delaware must not 
betaken by itself, but in connection with that fr<mi the terraces 
high above the James Kiver, near kichmon(l, where Mr. M. 
Wallace has likewi.se reported the finding of rude stone instru- 
ments, to w hich must be added other finds from (.iuanajuato, Rio 
juebipila, and other Mexican localities. 

This leafls at once into the interesting argument how far any 
existing people are the descendants and rei>rescntativcs of man 
of the Piist-Glacial period. The problem whether the pre.senl 
Esquimaux are such a remnant of an early race is one which 
Prof. Hoyd Dawkins has long worked at, and will, I trust, bring 
forward with full detail in this appropriate place.^ Since he 
stated this view in his work on Cave- Hunting,” it has con- 
tinnally been cited, whether by way of affirmation or denial, but 
always with that gain to the subject which arises from a theory 
based on distinct facts. May I take occasion here to mention 
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as preliminary the question, Were the natives met with by the 
Scandinavian seafarers of the eleventh century Esquimaux, and 
whereabouts on the coast were they actually found ? It may be 
to Canadians a curious subject of contemplation how about that 
time of history Scandinavia stretched out its hands at once to 
their old and their new home. When the race of Ijold sea-rovei^ 
who ruled Normandy and invaded ICngland turned their prows 
into the northern and western sea, they passed from Iceland to 
yet more inclement Greenland, and thence, according to Ice- 
landic records, which are too consistent to be refused belief as ; 
to main facts, they sailed some way down the American coast. 
But where are we to look for the most southerly points which 
the Sagas mention as reached in Vineland ? Where was Keel- 
ness, where Thorvald's ship ran aground, and Cross-ness, where 
he was buried, when he died by the skralitipis arrow ? Kafn, 
in . the “ Antiquitalcs Americana;,’' confidently maps out these 
places aliout the promontory of Cape Cod, in Massachusetts, 
and this has been repeated since from book to iMok. I must 
plead guilty to having cited Kafn’s map before now, but when 
with reference to the present meeting 1 consulted our learned 
editor of Scandinavian records at Oxford, Mr. Gudbrand Vig- 
fusson, anrl afterwards went through the original passages m 
the Sagas with Mr, York Powell, 1 am bound to say that the 
voyages of the Northmen ought to be reduced to more moderate 
limits. It appears that they crossed from Greenland to Labra- 
dor (Melluland), anil thence sailing more or less south and west, 
in two stretches of two djiys each they came to a place near where 
wild grapes grew, whence they called the country Vineland. 
This would, therefore, seem to have been somewhere about the 
Gulf of St, Lawrence, and it would be an interesting object for 
a yachting cruise to try down from the cast coast of Labrador a 
fair four clays* sail of a Viking ship, and identify, if possible, the 
sound l>etwecn the island and the ness, the river running out of 
the lake into the sea, the long stretches of sand, and the other 
local features mentioned in the Sagas. While this is in the 
printers’ hands, 1 hear that a paper somewhat to this same effect 
may come before the Gcogranhical Section, but the matter con- 
cerns us here as bearing on tne southern limit of the ICsquimaux. 
The skrUUftf^s who came on the sea in skin canoes {httihkeipr)^ 
and hurled their spears with slings {vahUmp^va)^ seem by these 
very facts to have been probably Esquimaux, and the men- 
tion of their being swarthy, with great eyes and broad checks, 
agrees tolerably with this. 'I'he statement usually made that 
the word skralUt^ meant “dwarf” would, if correct, have 
settled the question ; but, unfortunately, there is no real warrant 
for this etymology. If we may take it that Esquimaux 800 
years ago, l>efore they had ever found their way to Greenland, 
were hunting seals on the coast of Newfoundland, and carilioo 
in the forest, their life need not have been very unlike what it is 
now in their Arctic home. Some day, perhaps, the St. Law- 
rence and Newfoundland shores will he searched for relics of 
Esquimaux life, ns has Wen done with such success in the Aleutian 
Islands by Mr. W. 11. I3all, though on this side of the conti- 
nent we can hardly expect to finil, as he does, traces of long 
residence, and rise from a still lower condition. 

Surveying now the vast series of so-called native, or indige- 
nous, IriWs of North and South America, we may admit that 
the fundamental notion on which American anthropology has to 
be treated is its relation to Asiatic. This kind of research is, 
as we know, quite old, but the recent advances of zoology and 
geolopr have given it new breadth as well as facility. The 
theories which account for the wide-lying American tribes, dis- 
connected by language as they are, as all descended from ances- 
tors who came by sea in boats, or across Behring’s Straits on the 
ice, may W felt somewhat to strain the probabilities of migra- 
tion, and arc likely to be remodelled under the information now 
supplied by geology ns to the distribution of animals. It has 
become a xnmiliai fact that the Equidte, or horse-like animals, 
belong even more remarkably to the New than to the Old 
World, There was plainly land-connection between America 
and Asia for the horses whose remains are fossil in America to 
ha^x been genetically connected with the horses re-introduced 
from Europe. The deer may have passed from the Old World 
into North America in the Pliocene period ; and the opinion is 
stronsrly held that the camels came the other way, ori^nating in 
America and spreading thence into Asia and Africa. The 
mammoth and the reindeer did not cross over a few thousand 
years ago by Behring’s Straits, for they had been since Pleis- 
tocene times spread over the north of what was then one 
continent. To realise this ancient land-junction of Asia and 


America, this “ Tertiary-bridge,” to use Prof. Marsh’s expres- 
sion, it is instructive to look at Mr. Wallace’s chart of the pre- 
sent soundings, observing that an elevation of under 200 feet 
would make Behring’s Straits land, while moderately shallow 
sea extends southward to about the line of the Aleutian Islands, 
below which comes the plunge into the ocean depths. If, then, 
we are to consider America as having received its human popu- 
lation by ordinary migration of successive tribes along this ^h- 
way, the importance is obvious of deciding how old man is in 
America, and how long the continent remained united with Asia, 
as well as how these two difficult questions are bound up to- 
gether in their bearing on anthropology. Leaving them to be 
settled by more competent judges, I wUl only point out that the 
theory of northern migration on dry land is after all only a re- 
vival of an old opinion which came naturally to Acosta in the 
sixteenth century, because Behring’s Straits were not yet known 
of, and was held by Buffon in the eighteenth, because the zoo- 
logical conditions compelled him to suppose that Behring’s 
Straits had not always l)cen there. Such a theory, whatever 
the exact shape it may take, seems wanted for the explanation 
of that most obvious fact of anthropology, the analog of the 
indigenes of America with Asiatics, and more especially with 
East and North Asiatics or Mongoloids. This broad race- 
generalisation has thrust itself on every observer, and each has 
an instance to mention. My own particular instance is derived 
from inspection of a party of Botocudo Indians lately exhibited 
in I.^ndon, who in proper clothing could have passed without 
question as Thibetans or Siamese. Now when ethnologists like 
Dr. Pickering remark on the South Asiatic appearance of Cali- 
fornian tribes, it is open to them to argue that Japanese sailors 
of junks wrecked on the coast may have foundca families there. 
But the Botocudos are far south and on the other side of the 
Andes, rude dwellers in the forests of Brazil, and yet they ex- 
hibit in an exlrenie form the Mongoloid character which makes 
America to the anthropologist part and parcel of Asia. Looked 
at in this liglit, there is something suggestive in our still giving 
to the natives of America the name of Indians ; the idea of 
Columhus that the Caribs were Asiatics was not so absurd 
after all. 

It is perhaps hardly needful now to protest against stretching 
the generalisaticm of American uniformity too far, and taking 
literally IlumlK)Idt*s saying that he who has seen one American 
has seen all, 'I'he common character of American tribes, from 
Hudson’s Bay to Ticrra del Fuego, though more homogeneous 
than on any other tract of the world of similar extent, admits of 
wide siibvariation. How to distinguish and measure this sub- 
variation is a j»rc>hlcm in which anthropology has only reached 
unsatisfactory results. I'hc broad distinctions which are plainly 
seen are also those which are readily defined, such as the shape 
of the nose, curve of the lips, or the projection of the cheek- 
bones. But all who have compared such American races as 
Aztecs and Ojibwas must be sensible of extreme difficulty in 
measuring the i)roportions of an average facial type. The 
attempt to give in a single pair of portraits a generalised national 
tyi>e lias been tried — for instance, in the St. Petersburg set of 
models of r.'iccs at the Exhibition of 1862. But done merely by 
eye, as they were, they were not so goinl as well-chosen indi- 
vidual portraits. It would be most desirable that Mr. Francis 
Gallon s method of photographs superposed so as to combine a 
group of individuals into one generalised portrait, should have 
a thorough trial on groups of Iroquois, Aztecs, Caribs, and 
other tribes who are so far homogeneous in feature as to lend 
themselves to form an abstract ix>rtrait. A set of American 
races thus “ Gal ionised ” (if I may coin the term) would very 
likely be so distinctive as to be accepted in anthropolo^. 
Craniological measurement has been largely applied in America, 
but unfortunately it was set wrong for years by the same mis- 
leading tendency to find a uniformity not really existent. Those 
who wish to judge Morton’s dictum applied to the Scioto 
Mound skull, “ the perfect type of Inaian conformation, to 
which the skulls of all the triMs from Cape Horn to Canada 
more or less approximate,” will find facts to the contrary set 
forth in Chap. XX, of Wilson’s “ Prehistoric Man,” and in 
Quatref^es and Hamy, “Crania Ethnica.” American crania 
really differ so much that the hypothesis of successive mimtions 
has been brou|rht in to account for the brachycephalic skulls of 
the mound-builders as compurd with living Indians of the dis- 
trict. Amoi^ minor race-divisions, as one of the best established 
may l«^|||bdoned that which in this district brings the Al- 
gonquinflSa Iroquois together into the dolidiocephalic division ; 
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yet even here some divide the Atgonquins into two groups by 
their varying breath of skull. What may be the inteiqirctation 
of the cranial evidence as bearing on the American problem it 
would be premature to say ; at present all that can be done is 
to systematise facts. ^ It is undisputed that the Esquimaux in 
their complexion* hair, and features approximate to the Mongo- 
loid type of North Asia ; but when it comes to cranial measure- 
ment the Esquimaux, with their narrower skulls, whi>se propor- 
tion of breadth to length is only 75 to 80, are far from conform- 
ing to the broad-skuTled type of North Asiatic Mongoloids, 
whose avert^e index is toward 85. Of this divergence I have 
no explanation to offer ; it illustrates the difficulties which have 
to be met by a young and imperfect science. 

To clear the obscurity of race-problems, as viewed from the 
anatomical standing point, we naturally seek the help of lan- 
guage. Of late years the anthropology of the Old World has 
had ever-increasing help from comparative philology. In such 
investigations, when the philologist seeks a connection between 
the languages of distant regions, he endeavours to establish both 
a common stock of words and a common grammatical structure. 
For instance, this most perfect proof of connection has been 
lately adduce<l by Mr. R. H. Codrington in support of the view 
that the Melanesians and Polynesians, much as they differ in 
skin and hair, speak languages wliich belong to a common 
stock. A more adventurous tncoiy* is that of Lenormant and 
Sayce, that the old Chaldean language is connected with the 
Tatar grouji ; yet even here there is an a ptiot i case based at 
once on analogies of dictionary and grammar. 'Phe compara- 
tive method becomes much weaker when few or no wt>rds can l>c 
claimed as similar, and the whole burden of proof has to be 
l)ome by similar modes of word-formation and syntax, as. for 
example, in the researches of Aymonier and Keane tending to 
trace the Malay group of languages into connection with the 
Khmer or Cambodian. Within America the philologist uses 
with success the strong method of combined dictionary and gram- 
mar in order to define his great language-groups, such as the 
Algonquin, extending from Hudson’s Jlay to Virginia, the Atha- 
bascan, from Hudson’s Bay to New Mexico), both crossing 
Canada in their vast range. But attempts to trace analogies 
between lists of words in .Asiatic and American languages, 
though they may have shown some similarities deserving further 
inquiry, have hardly proved an amount of correspondence beyond 
what chance coincidence would be capable of jjroducing. Thus 
when it comes to judging of affinities between the great Ameri- 
can language-families, or of any of them, with the Asiatic, tlierc 
is only the weaker method of structure to fall back on. Here 
the Esquimaux analog)' seems to lic with North Asiatic lan- 
guages. It would be defined as agglutinative-suffixing, or, 
to put the definition practically, an Esquimaux word of how- 
ever portentous length, is treated by looking out in the dictionary 
the first syllable or two, which will be the root, the rest being a 
string of modifying suffixes. The Esquimaux thus presents in 
an exaggerated fonn the characteristic structure of the vast Ural- 
Altaic or Turanian group of Asiatic languages. In studying 
American languages as a whole, the first step is to discard the 
generalisation of Duponceau as to the American languages from 
Greenland to Cape Horn being united together, and distin- 
guished from those of other parts of the world by a common 
character of polysynthetism, or combining whole sentences into 
wor^. The real divergences of structure m American language- 
families are brought clearly into view in the two dissertations of 
M. Lucien Adam, which are the most valuable papers of theCongres 
International des Americanistes. Making special examination 
of sixteen languages of North and South America, Adam con- 
siders these to belong to a numl>er of independent or irreducible 
families, as they would have been, he says, **had there l>een 
primitively several human couples.” It may be worth suggesting, 
however, that the task of the philologer is to exliaust every 
possibility of discovering connections between languages before 
falling back on the extreme hypothesis of independent origins. 
These American language-families have grammatical tendencies 
in common, which suggest original relationship, and in some of 
these even correspondwith languages of other regions in a way 
which may indicate connection rather than chance. For instance, 
the distinction of gender, not by sex as male and female, but by 
life as animate and inanimate, is familiar in the Algonquin 
group ; in Cree muskesin = shoe (mocassin) makes its plural 
muskisind^ while eskwayu = woman (squaw) makes its plural 
akwc^fwuk. Now, this kind of gender is not peculiar to America, 
Imt appears in South-East Asia, as for instance in the Kol Ian- | 


gu^es of Bengal. In that Asiatic district also appears the halwl 
of infixing, that is, of modifying roots or words by the insertion 
of a letter or syllable, somewhat as the Dakota language inserts 
a pronoun within the verb- root itself, or as that remarkable lan- 
giioge, the Chocta, alters its verbs by insertions of a still moi-e 
violent character. Again, the distinction between the inclusive 
and exclusive pronoun wr, according as it means “You and I ” 
or “they and 1,” &c. (the want of which is j^erhaps a defect in 
English), is as familiar to the Maori as to the Ojibwa. Whether 
the languages of the American tril>es he regarded as derived 
from Asia or as separate developments, their long existence on 
the American continent seems unquestionable. Had they been 
the tongues of trilws come within a short time by Benring’s 
Straits, we should have ext>ectcd them to show clear connection 
with the tongues of their kindred left liehind in Asia, just as the 
Lajip in Euroj>e, whose ancestors have >H?en scparateil for thou- 
sands of years from the ancestors of the Ostyak or the Turk, still 
shows in his speech the traces of their rciuolo kinship. The 
problem how tribes so similar in physical type and culture as the 
Algonquins, Iroquois, Sioux, aiul Athabascans, should adjoin 
one .another, yet speaking languages so separate, is only soluble 
by influences which have liail a long period of time to work in. 

'fhe comparison of peoples ncconlingto their social framework 
of family aiul trihe has l>een assuming more and more importance 
since it was brought forwanl by llaclmfcn, McEeimnn, and 
Morg.an. One of its Imiailest distinctions comes into view with- 
in the Dominion of Canada. The Esquimaux are patriarchal, 
the fitther being head of the family, and descent and inheritance 
following the male line. But the Indian tril>es further south are 
laigely matriarchal, reckoning descent not on the father’s but the 
mother’s side. In fact, it was through becoming an adopted 
Iroquois that Murgtin became aware of this system, so foreign 
to Eurt>pean ideas, and which he supi)oscd at first to he an 
isolated peculiarity. No less a jierson than Henalolus had fallen 
into the same mistake over 2000 years ago, when he thought the 
l.ykians, in taking their names from their mothers, were unlike all 
other men. It is now, however, an accepted matter of anthropology 
that in Herodotus’s time nations of the civilised world h.ad passed 
through this matriarchal stage, as appears from the survivals of it 
retainetl in the midst of their newer patriarchal institutions. For 
instance, among the Arabs to this day, strongly patriarchal ns 
their society is in most respects, there survives that most matri- 
archal idea that one’s nearest relative is not one’s father but 
one’s maternal uncle ; he is hound to his sister's children by a 
“closer and holier lie” than paternity, as Tacitus says of the 
same conception among the ancient Germans. ( )l>viously great 
interest attaches to any accounts of existing tribes which pre- 
serve fur u*- the explanation of such social phenomena. Some 
of the most instructive of these arc too new to have yet found 
their way into our treatises on early institutions ; they arc ac- 
counts lately published by Dutch officials among the non-Islam- 
ised clans of Sumatra and Java. G. A. Wilken, “ Over de 
Vcrw.antscha]) en het Iluwehjks en Erfrecht hij de Volkcn van 
den Indischen Archipel,” summarises the account put on record 
liy Van lEassell as to the life of the Malays of the Padang 
Highlands of Mid-.Sumatra, who are known to represent an 
early Malay ]>opulation. Among these people not only kinship 
but habitation follows absolutely the female line, sri that the 
numerous dwellers in one great house arc all connected by de- 
scent from one mother, one generation alKivc another, children, 
then mothers and maternal uncles and aunts, then grandmothers 
and maternal great-uncles and great-aunts, &c. 'J'here are in 
each district several sui-u or mother-clans, between persons Ixirn 
in which marriage is forbidden. 1 1 ere then aiqrear the two well- 
known rules of female de.scent and exogamy, but now wc come 
into view of the remarkable state of society that, though mar- 
riage exist<, it does not form the household. The woman 
remains in the maternal house she was Ixirn in, ond the man 
remains in his ; his position is that of an authorised visitor ; if 
he will, he may come over and help her in the rice-field, but he 
need not ; over the children he has no control whatever, and 
were he to presume to order or chastise them, their natural 
guardian, the mother’s brother (mamai), would resent it as 
an affront. The law of female descent and its connected 
rules have as yet been mostly studied among the native 
Americans and Australians, where they have evidently under- 
gone much modification. Thus 150 year*, ^o Father LAfitau 
mentions that the husband and wife, while in fact moving into 
one another’s hut, or settii^ up a new one, still kept up the 
matriarchal idea by the fiction that neither he nor she quitted 
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their own maternal house. But in the Sumatra district just 
Tcfcrred to, the matriarchal system may still Ikj seen in actual 
existence, in a most extreme and probably early form. If, led 
l^such new evidence, we look at tne map of the world from this 
point of view, there discloses itself a remarkable fact of social 
geography. It is seen that matnarchaJ exogamous society, that 
ui, society with female flcscent and prohibition of marriage within 
the clan, does not crop up here and there, as if it were an 
isolated invention, but characterises a whole vast region of the 
world. If the Malay district be taken as a centre, the system of 
intermarrying mother-clans may l)e followed westward into Asia, 
among the CJan^s and other hilf-tril)es of India. Eastward from 
the Indian Archipelago it pervades the Melanesian islands, with 
remains in Polynesia ; it prevails widely in Australia, and stretches 
north and south in the Americas. This immense district repre- 
sents an area of hjwer culture, where matriarchalism has only in 
places yielded to the patriarchal system, which develops with 
the idea of pro])erly, and which, in the (jther and more civilised 
half of the globe, has carricfl all before it, only showing in 
isrdated sjiols and l»y relics of custom the former existence <»f 
matriarchal society. Such a geographical view of the matriarchal 
region makes intelligible facts which while not tliusseen together 
were most puzzling. When years ago Sir tieorge (ircy studied 
the customs of the Australians, it seemed to him a singtdar co- 
incidence that a man whose maternal family name was Kangaroo 
might not marry a woman of the same name, just as if he laid 
been a Huron of the Hear or Turtle totem, proiiibitcfl accord- 
ingly from taking a wife of the same. Hut when we have the 
facts more completely before us, Australia and ('anada are seen 
to be only the far ends of a world-district perviuletl by these ideas, 
and the problem becom<*s such a one as naturalists are <iuile 
accuHtome<i to, Though Montreal and MellM>urnc are for apart, 
it may be that in juvliistoric times they were both conneele<l with 
Asia by lines of soeial instiltilion as real as those which 
modern limes connect them through Kuiope. 'riiougli it is j 
only of late tfiai this jiroblem <»f ancient society has reeeive<l 1 
the attention it <leserves, it is 1ml fair to mention how long ago ! 
its scientific study begun in the p.xrt <»f the wotM where we arc | 
assembled. Fnllier 1 afilau, whose “ Mtetirs des Snuvages 
Antericpinins " was published in 1724, carefully ilesciibes among 
the Iroijuois and llurons the systi'in of kinsiiip to W'liieh Moi- 
gan has since given the name of ** classilieatory,” where the 
mother’s sisters are reckoned as mothers, and so on. It 
markable to fiitd this acute Jesuit missionary already pointing 
out how the idea of tlie husband being an intruder in his wife’s 
house bears on the pietenee of surreptitiousness in marriage 
among the Spartans. Me even rationally inl<Tprels in this way 
a custom which to us seems fantastic, but whicli is a most stu ious 
tibservanee among rude trilies widely sjuead overlJie w<uld, A 
usual form of this custom is that the husband and his ])arcnts- 
in-law, especially his molher-in-lnw, consider it shameful to 
speak to or look a! one another, hiding themselves or getting 
out of the way, at least in pretence, if they meet, 'bhe ci»mic 
absurdity of these scenes, such as 'J’anner describes among the 
Assiniboins, disnp])enrs if they aie to be umlcistvuKl as a h*gal 
ceremony, im|)1)ing that the husband has nothing to do with 
his wife's fnntily. T<» this part of the worM also behmgs a word 
which has been more effect ive than any treatise in bringing the 
matriarchal system of society into notice. 'This is the term 
A'/cwi, introduced by Schotilcrafl to describe the mother-clans of 
the Algonquins, named “Wolf,” “Hear,” iS:c. Tnluckily the 
word is wrongly made. ProC Max Muller has lately e.illed 
attention to the remark of the Canadi.in philologist Father 
Cuoq (N. (). Ancicn Missionnaire), that lhew<»rd is proiH*rIy fV,-, 
meaning “family mark,” possessive and with the personal 
pronoun w/W e/ew/, “my family mark,’’ /•f/ “ thv family 

mark.” It may he seen in Schoolcraft’s own sketch of Algon- 
■quin grammar how he erroneously made from these a word 
and the question ought perhaps to Ik; gvme into in this 
Section, whether the term had nest be kept up or amended, or 
a new term substituted. It is quite worth while to discuss the 
name, considering what an important question of anthropoltigy 
is involved in the institution it expresses. In this region there 
were found Iroqtiois, Algonquins, Dakotas, separate in Innpiage, 
and yet whose social fife was regulated by the matriarchal 
totem structure. May it ned be inferred from such a state of 
things that social instituti« ns form a deeper-lying element in 
man than lanpiage or even physical race-type? This is a 
problem which presents itself for serious discussion when the 
evidence can be brought more completely together. 


It is obvious that in this speculation, as in other^ problems 
now presenting themselves in anthropology, the question of the 
antiquity of man lies at the basis. Of late no great progress has 
been made toward fixing a scale of calculation of the humw 
period, but the arguments as to time required for alterations in 
valley- levels, changes of fauna, evolution of races, languages, 
and culture, seem to converge more conclusively than ever 
toward a human period short indeed as a fraction of ^eolo|ical 
time, but long as compared with historical or chronological time. 
While, however, it is felt that length of time need not debar the 
anthropologist from hypotheses of development and migration, 
there is more caution as to assumptions of millions of years 
where no arithmetical basis exists, and less tendency to treat 
everything prehistoric as necessarily of extreme antiquity, such 
as, for instance, the .Swiss lake-dwellings and the Central 
American temples. I'here are certain proldems of American 
anthropolog y which are not the less interesting for involving no 
considerations of high antiquity ; indeed they have the advan- 
tage of being within the check of history, though not themselves 
belonging to it. 

Humboldt’s argument as to traces of Asiatic influence in 
Mexico is f)ne of these. l‘hc four ages in the Aztec picture- 
writings, eiitling with catastrophes of the four elements, earth, fire, 
air, water, compared by him with the same scheme among the 
Hanyans of .Surat, is a strong piece of evidence which would 
come yet stronger if the Hindoo book could be found from which 
the account is declared to have been taken. Not less cogent Is 
his comparison of the zodiacs or calendar-cycles of Mexico and 
Central America with those of F.astern Asia, such as that by 
which the Japanese reckon the Sixty-year cycle by combining 
the elements seriatim with the twehe animals, Mouse, Bull, 
'I’lger, Hare, iSic. ; the present year is, 1 '.up|)0''e, the secoml 
water-a)»e year, and the time of day is the goat-lioiir. Hum- 
boldt’s case may be reinr()rcc<l by the consideration of the 
magical employment «)f these zodiacs in the Old and New 
Wcu'Id. 'I he desi*ri]»lion of a Mexican astrologer, sent for to 
make the ai rangemenls for a marriage )»>' comparing the zodiac 
animals of the biitlidays of bride and bridegroom, might have 
been wriUt'ii almost esactly of ibe moilern Kalmuks ; and in 
fact it sfems connected in «)rigin willi similar rules in i»ur own 
bo<»ks of astrology. Magic is of great value in thus tracing 
communication, direct or indiri'cl, beiween distant nations. Th< 
power of lasting .and travelling vshich it jiijs^.esscs may be in- 
stanced by till* lock-pictuies from the s.acred Ktahes HeiLCes of 
Manitoba, skctehe«l by Hr. Dassson, and publislied in his father’s 
volume t»n “ l''i»ssil Man,” with the i»ropei caution that the 
pictures, or sf>me of iliem, may be mf>dern. Ih sides ilie rinle 
pictures ofdeerand Indians and their huts, om- sees with suriirisc 
a pentaginm more neatly «lraun than lliat defect i^e one which 
let Mepliislophelos pass Faust’s threshold, though it kepi the 
demon in when he had got theie. Whetlier the Indi.ans of 
Manitoba learnt tlie magic figure from the w hile man, or whether 
the w'hile man di<l it himself in jest, it pro\es a lino of inter- 
course stretching back 25CX) years to the time wlien it w.as first 
drawn as a getjmetrical iliagram of the school of l’ythagt*i^s, 
'I'o return to Humboldt's argument, if there was eommunication 
from .\sia to Mexico l>efore the Sjianish CoinjiK-'t, it iuight to 
have brought oilier things, aiul no things travel moie easily than 
games, 1 noticed some years .ago that the A/lecs are described 
by the old Spanish writers .as playing a game ealleil patolU.^ 
where they moved sic»nes on the squares of a u<>ss-'sliaped mat, ac- 
cording to the throws of beans maikedoii ime -ide. The description 
minutely corresjH>nds w'ilh the Hindoo game «>1 ]>)ay^ in 

like manner w ith cowries instead of beans ; this game, which is an 
early Nariety t»f backgammon, is w'ell known in Asia, whence it 
seems to have found its way into .America. From Mexico it pass^l 
into Sonora and Zacatecas, much broken down, but retaining its 
name, and it may lie traced still further into the game of plum- 
stones among the Iroquois and other tribes. Now, if the proba- 
bility lie granted that these various American notions cam** from 
Asia, their imjxirtation would not have to do with any renaotely 
ancient connection between the two continents. The Hindoo 
element -catastrophes, the East Asiatic zodiac- calendars, the 
game of backgammon, seem none of them extremely old, and 
it may not l)e a thousand years since they reached America. 
These are cases in which we may reasonably sup} ose communi- 
cation by seafarers, )ierha{>s even in some of those junks which 
are brought acr«. ss so often by the ocean-current and wreckct! 
on the C^ypmian coast. In connection with ideas borrowed 
from Asiiplere arises the question. How did the Mexicans and 
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Peravians become possessed of bronze ? Seeing how imperfectly 
it had established itself, not even dispossessing the stone imp]e> 
ments, I have long believed it to be an Asiatic importation of 
no great antiquity, and it is with great satisfaction that I find 
such an authority on pi^historic archteolop' as Prof. Worsaae 
comparing the bronze implements in China and Japan with 
thme of Mexico and Peru, and declaring emphatically his 
opinion that bronze w^s a modem novelty introduced into 
Americ^ While these items of Asiatic culture in America are ; 
so localised as to agree liest with the hypothesis of communica- 
tion far south across, the Pacific, there are others which agree | 
bert with the routes far north. A remarkable piece of evidence 
fiointed out by General Pitt-Rivers is the geographical distribu- 
tion of the Tatar or composite bow, which in construction is un- 
like the long-bow, being made of several pieces spliced together, 
and which is bent backwards to string it. This distinctly Asiatic 
form may l)c followed across the region of Hehring’s Straits into 
America among the Esciuimaux and northern Indians, so that it 
can hardly be doubted tnat its coming into America was by a 
northern line of migration. This imjiortant movement in culture 
may have taken place in remotely ancient times. 

A brief account may now l>e given of the ]ircsent state of in- 
formation as to movements of civilisation within the doiibl 
continent of America. Conspicuous among these is what may 
lie called the northward drift of civilisation which conu“. well 
into view in the evidence of botanists as to cultivated plants. 
Maize, though allied to, and ]w<»b,ably genetically connected 
with, an Old World graminaceous family, is distinctly Amcrie.an, 
and is believed by De Candolle to have been brought in!«» culti- j 
vation in Peru, whence it was carried from tribe to tribe up into 
the north. see ho>^ closely the two continents are connected 

in civilisation, one neeil only lotik at the distribution on bt'th of 
maize, tobacco, and cacao. It is admitted as probable that from 
the Mexican and Central American region agriculture travelled 
northward, and became established among the native tribe-.. 
This direction may be clearly traced in a sketch of their agri- 
culture, such as is given in Mr. Lucien Carr’s paper rm the 
“ Mounds of the Mississippi Valley.” The same sta]>le cultiva- 
tion passed on from place to place, mai/e, haric(Ks, ^nnnpkins, 
for food, and tobacco for luxur}’. Agriculture among the lndi.ans 
of the great lakes is plainly seen to have been an imported craft 
by the way in which it had spread to some tribes but not to 
others, 'rhe di'.lribution of the potter’s art is similarly part i.al, 
some tribes making go(ul earthen vessels, while others still boile«i 
meat in it-^ own skin with hot stones, so tliat it may well be 
supposed that the arts of growing corn and making the eartlum 
pot to boil the hominy came together from the iiH)ie tavilised 
nations of the sr)uth. With this ncirthward drift (if civilisation 
other facts harmoni-c. The researches of Ihischmann, published 
by the Reiiin Academy, sluiw how .^zlec wools have become 
embedded in the languages of Sonora, New Mexieo, and up the 
westeni side of the continent, which couM not have sjuc.ad tluTc 
without Mexican intercourse evienfling fat north-west. This 
indeed has left many traces still flisternible in the industrial an»l 
decorative arts of the I’m-blo Indians, Ahmg the courses r»f 
this northward drift of culture remain two remarkable series 
of structures probably connected wdth it. 'I'lie Casas (Irandes, 
the fortified communal barracks (if 1 may so call them) 
which provided lumse-room for hundreds of fatnilieis, excited 
the astonishment of the early .Spanish ex])lf>rers, but are only 
beginning to be thoroughly described now that such districts 
as the l'at>s Valley have come within reach by the rail- 
roads across to the Pacific. The accounts of these village-forts 
and their inhabitants, draw-n up by Major J. W. Pow'ell, of the 
Bureau of Ethnology, and Mr, Putnam of the iVabofly Museum, 
diikClose the old communistic society surviving in modem times, in 
instructive comment on the philrisophers who are seeking to return 
to it. It would be ]iremature in the present state of infonna- 
tion to decide whether Mr. J. L. Morgan, in his work on the 
“ Houses and House-life of the American AlK>rigincs,” has 
realised the conditions of the problem. It is plausible tr) sup- 
pose with him a connection between the communal dwellings of 
the American Indians, such as the Iro(|unis long-house with its 
many family hearths, with the more solid buildings inhabiteni on 
a similar social firinciple by tribes such as the Zufiis of New 
Mexico. Morgan w'as so much a man of genius, that his specu- 
lations, even w'hcn at variance with the general view of the 
fiicts, are always suggestive. This is the case with his attempt 
to account for the organisation of the Aztec .State as a highly- 
developed Indian tribal commnnitv, and even to explain the 
many-roometl stone palaces, as they are called, of Central 


America, as being huge communal dwellings like those of the 
Pueblo Indians. 1 will not go further into the subject here, 
hoping that it mav be debated in the Section by those far better 
acquainted with the eridence. I need not, for the same reason, 
do much more than mention the mound-buildei's, nor enter 
largely on the literature which has gniwm up about tliem since 
the publication of the works of Squicr and Pa vis. Now^ that 
the idea of their being a separate race of high antiquity has die<l 
out, ami their earthworks with the implements and tirnaments 
found among them are brought into comparison witli those of 
other tribes of the count r>-, they have settled into repix'scnta- 
tives t»f one <vf the most notable stages of the northward drift 
of culture among the imligenes of America. 

Concluding this lung survey, we come to the pnuMieal ques- 
tion how the stimulus of the jvresent meeting may be used to 
promote antbro]»ology in Canada. It is la'i as if the w.uk were 
new here ; indeed sivme of its Ihm evidence has l>een gathered 
on this ground from the days of the Eretieh missionaries of the 
seventeenth century. Naturally, in this part of the eountn-, the 
j rudimentarx’ stages of thought then to be found .among tlv 
Imlians have mostly ilisajvpcared. For insianee, in the native 
conceptions of souls and spirits the eriidest animistic ideas were 
in full force. Preams were looked t>n as real events, anrl the 
phantom of .a living or a (lead man seen in a dream was con- 
sidered t(» lu‘ that man's juTsonalily and life, that is, his soul. 
Beyond this, by logie.d extension of the same train of thought, 
every animal <»r plant 01 (tbjtrt, inasuuielj as its phantom could 
be seen away from its material body in dreams or visions, was 
held to have a soul. No one evei ftuiml this piimitive eoneep- 
tion in more perfect form th.an K.alher 1 allemant, who describes, 

I in the “ Relations di-s Jesuites’* (ifiafib Itow, when the Indians 
I imrried kettles .and fms with the dead, the bodies of these things 
remained, btit the sotds of tlnan went to the dead men w'ho used 
them. So Father Le Jeime deseril>es the souls, not only of men 
and animals, but of hatchets and ki*ttles, crossing tht' water to 
the Great Village out in the sunset. The genuineness of this 
idea of objoct-souls is proved by other Independent explorers 
fimling them elsewhere in the worM. 'rv\ool theaeeounis most 
closely tallying with the .Amerieatt lome from the Rev. Pr. 
Mason, in Burmah, and the Ke\. j. Williams, in I''iji. 'f'hat is 
to say, the most eharaelerisiie de\’('IopmeMl (d' early animism 
belongs to the same region as the most ehaiadei istic develop- 
ment of matriarchal society, I'xlending fr(»m South-East Asia 
into .Melant'sia and Pol\’nesia, and North and South America. 
Every one \vlu> studies the history of human lho\ight must see 
the value of such facts as these, ami the imporiattee of gathering 
iheiii uj» among the rude tril>es who preser\e them, before the^' 
pass into a new stage of culture. All who have read Mr. Hales 
studies on the Hiawatha legmul and olhei Indian folk-lore, must 
admit that the native traditi«»ns, witli their fragments of real 
history, and their incidental touches of native religion, ought 
ru-vei to be left to die out uniecorded. In the Pominion, espe- 
cially in its outlying flislricts toward the A retie region and over 
the Rocky Mountains, there is an enormovts mass of anthrojx 
logical material of high value to be C(»llecled, but this collection 
must be done within the next generation, or there will be liltl 
I left to colled. The small grouj) of (l.anadian anthropologists, 
able and energetic as they are, can manage and control this work, 
but cannot df» it all themselves. What is wanted is a Canadian 
Anthropological Society with a stronger oi’ganisation than yet 
exists, able to .arrange explorations m promising districts, to 
circulate r|uestions .anrl rerpiirements among the j)roper people 
in the |>roper places, and trj lay a new burden on the shoulders 
of the already hard-worked professional men and other educated 
settlers thrrjugh the newly-opened country, by making them inves- 
tig.at<irs of local anthrr»polngy. The Canadian ( jovemment, which 
h.as well deserva-d the high rcj)Utation it holds thrcughoiit the 
world for wisdom and liherality in dealing with the native tribes, 
may reasonably In* asked to suppf»rt more thorough exploration, 
and coliedion and publication of the results, in friendly rivalry 
with the United States (Jovemment, which has iri this way fully 
acknowledged the obligatirm of making the colonisation of new 
lands not only promotive of national wealth but serviceable to 
science. It is not for me to dr) more here, and now, than to 
suggest practical ste|>s towards this end. My laying before the 
Section so diffusive a sketch of the prrddems of anthropology 
as they present themselves in the r)ominion has been with the 
underlying intention of calling public notice to the important 
scientific work now standing ready to Canadian hands ; the un- 
dertaking of which it i.s to l>e hoped will be one outcome of thiv 
visit of the British Association to Montreal. 
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COMETS^ 

T70R several months past I have anxiously considered how I 1 
^ could best discharge the honourable duly which has been ^ 
intrusted to me this evening. I have to deliver an astronomical 
discourse, and to do my very utmost to make that discourse 
adequate to the subject, adequate to this large and cultivated 
audience, and adequate to the memorable occasion on which the 
British Association has first crossed the Atlantic Ocean. 

I propose to address you this evening on the subject of comets, 
but It will l>c readily understood that, of a subject so vast and so 
elaborate, only a slender proportion can be comprised within a 
single lecture. 'J'he first question to be decided was how to 
select from the vast mass of materials those which would be most 
suitable for our discussion this evening. 'I'o describe the natural 
history of comets with any approach to completeness would be a 
very tedious, indeed almost an endless, task. We must rather 
select those episodes in the history which have especially added 
to our knowledge, and enabled us to obtain a rational view of 
the whole subject. Does not Longfellow tell us how impossible 
it would have been for him to portray the fortunes of hvangeline 
throughout every detail ? He has only disclosed to us the 
picturesque and eventful phases of that history. May I ])e i>er* 
mitted to say tliat 1 rlcsire to treat my subject in a similar manner, 
and while concentrating my .ittcniion on the really imnortant 
matters I shtill yet follow the wanderers’ footsteps, ^‘nol tnrough 
each devious path, eacli changeful year of existence.” 

In pursuance of this scheme 1 shall at a single blow lop off all 
the earlier parts of the history. The great jirimilivc discoveries 
of the character comets anti of their movements must be 
entirely omitted. The splendid researches of Sir Isaac Newton, 
and the classical achievement of Halley, are among this class. 
'Phey are no doubt familiar to every cultivated mind, for they 
belong to that wondrous alliance between mathematics am! 


.he law and the order which really underlie the phenomena? 
liiere is law and there is order. Each one of the myriad comets 
tursues a definite high-road through space.' It is in the proving 
»f the mathematician and the astronomer to ascertain by their 
oint labours what the path is for each comet. The astronomer 
directs his telescope to the comet, and he reads from the 
graduated circles attached to his telescope the precise point in 
he heavens where the comet is located. He repeats t^ ob- 
iervation a few nights later, he does it a third time, and his work 
is done. All the mathematician absolutely requires is to know 
he place of the comet accurately on three nights. He will no 
loubt be glad to accept further observations ; they will help to 
diminate the errors inseparable from such labours ; they will 
mablc him to obtain three places of the comet purged from all 
sources of uncertainty. The comet is then within his toils. He 
can determine the route which the comet is pursuing. He can 
>y his calculations follow the comet in its movements through 
.he profundity of space far beyond the penetration of the 
.elescope. The telescope only watches the comet during a brief 
portion of its career, but the subtle eye of the mathematician 
seldom loses sight of a comet once detected. He watches it 
rccerle to its greatest distance ; he knows when tne comet begins 
to return ; he sees how it gradually approaches the sun. He 
assigns the spot on the heavens where the comet is first to appear, 
and he tells the day and sometimes even the hour when the 
elescope will welcome the wanderer's return. 

It h.as long been known that the highway of each comet is one 
:)f those graceful curves known to geometers as conic sections, 
i'he comets which appear only once sweep through our system 
in a curve which cannot be distinguished from a perfect parabola. 
The small but exceedingly interesting class of comets which return 
periotlically revolve in the most beautiful of all curves— the ellipse. 
The su]>remc law of gravitation has ordained that the comets must 
follow a conic section whereof the sun lies at one of the foci. 


.astronomy which imparts a thrill of pleasure to the generous 
intellect. 'J'hey aie not for <»ur <liscussi<»n l()-night. 

I shall only nthlress you upon the more recent acquisitions to 
our knowledge of comets, and in onler to give denniteness to 
our programme, I shall select a certain epoch not yet twenty 
years old, which is to Iwuind our retrospect into time past. 'J'hcre 
IS a special approjiriatcness in the choice (»f the year 1SO6 as a 
starting jiuint for the modern history of comets. A very memor- 
able occurrence in that year attracted universal attention, and 
llirew much and cpiite unexpected light on the nature of comets, 
'Phe review of the subject given in this lecture will extend from 
the year 1866 to the present time. Hut even in this restricted 
interval it will not be practicable f<*r me to give anything like .an 
exhaustive account of the diflerent researches that have been 
made, livery astronomical journal teems with observations of 
comets, livery year brings us one, t>r two, or three, or more 
camels ; organised efforts are made to (d)serve these comets to ilie 
utmost, and each season has its own harvest of discoveries. 
.\mid this host of claimants for our allenlitm we must wend our 
way this evening, glancing at some <liscoverics, acconling to 
others such notice ns their imjiiirtanee may merit, but reserving 
sjKcial attention for the three monumental achievements in the 
modern history of comets. These are, firstly, the determination 
of the connection between cornels and shooting stars ; secondly, 
the spectroscopic researches on comets ; and thirdly, the inves- 
tigations of the tails of comets. The first of these subjects must 
be for ever associated with the name of Professor Schiaparelli, 
the second with the name of Dr. Huggins, the third with the 
name of Professor Hrediehin. 

It was long ago remarked by Kepler, in language of splendid 
that there were as many comets m the heavens a> 
there were fishes in the ocean, 'riicre arc comets large ani' 
comets small, comets with one tail, cornels with two tails, am 
comets without any tail at all. Comets a]>pear at uncertain and 
irre^lar intervals, they are not confined to any special ]>art ol 
the heavens. A comet may lie first discovered in one constella- 
tion, ^ after a journey across the heavens it may sink to in- 
visibility in any other constellation. A comet is sometimes only 
seen for days or for weeks, but sometimes it remains visible foi 
months or even for years. The features of the comet itself are alsc 
in a course of incessant transformation during its visit. Its size 
and its shape are not constant. The inientu of a few days, o] 
sometimes of even a few hours, sufiices to work wondrous changes 
in a b^y almost spiritual in its texture. 

Amid all these dements of confusion where are we to seek foi 

• l.ttctufe by Prof, R. S. Ball, Astronomer-Royal for Ireland, at the 
Montreal meeung of the British AssociaUon. 


Hut subject to this imperative restriction the orbit of a comet 
may have every »lcgrec of variety. .\ eomet may revolve in a 
path so small th.it it tmly re(|uires three years to complete a 
revolution. Another comet moving in a much longer ellipse will 
requite seventy- five years. 'I’here may be every intermediate 
gradation, and there arc some cometar)' orbits so vast that the 
mighty journey cannot be accomtdisbed in less than thousands of 
years, while there are Cfthers w'hose orbits si retch out to a 
distance so stupendous that W'c fail to follow them in their 
wanderings. 'I he ellipses seem to be utterly interminable, and 
in the language of mathematics we say that the orbit is 
parabolic. 

In onler to enunciate the first of the great modern discoveries 
which w’c are to consider to-night, it is necessary to .associate with 
each eomet a certain ])articular elliptic path lying in a particular 
plane with a jwrticular position in that pl.ane, and with a particular 
m.ignitudc. 'I’he comet is, in fact, to l)e identified by its path as 
its only permanent characteristic, for, though the comets may 
exist in myriads, yet no two comets follow the same couise 
through s]nice : such a contingency is too remote to be worthy «)f 
serious con’emplaiion ; it is, in fact, infinitely improbable. 

'i'hcre is not, 1 l>elieve, a greater surprise in the whole nf 
modern astn)nomy than the discovery of a myriad of small bo<li«.-s 
stealthily accompanying a comet in its mighty journey, and the 
surprise is all the greater when wc consiiler that in another aspect 
wc have been long familiar with these small bodies, and we 
have called them shooting stars or luminous meteors. It was 
Schiaparelli who first demonstrated, in 1866, the wholly unlooked- 
for connection l)etwecn the showers of shooting stars and the 
movements of comets. 

Ever)’ one is familiar with the very beautiful sj>ectacle of a 
sh(x>ting star, which is seen to fiash into the air and vanish in 
a streak of splendour. These little bodies were long an enigma 
in astronomy, but they have gradually been subordinated to law 
and order. It has been found that the sun which controls the 
mighty Jupiter does not disdain to guide with equal care the tiny 
shooting stars, and their movements are now tolerably well 
known. The receiveti doctrine^ about the shooting stars has stood 
the severest lest known to science — that is, the test of fulfilled 
prediction. The first great prediction in this refined branch of 
astronomy was made about twenty years ago. It was foretold 
that a i^endid shower of shooting stars would occur on the 
night of November 12th, 1866. All the world knows bow 
triumphantly this prediction was fulfilled. 

If 1 rooy be permitted, I would wish to narrate in a few words 
owiM|Kperience of that ever-memorable night. The details 
of thataKjestic st>ectacle have been engraved on my memory. 
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I have had the good fortune to see other striking astronomica} 
phenomena. The first was the glorious comet of 185S, the last 
was the transit of Venus in 1882 ; but I have no hesitation in 
saying that no phenomenon I have ever seen in the heavens, and 
no spectacle that I have ever witnessed on the earth, has im- 
pressed me so deeply and so profoundly as the great shower of 
shooting stars in 1866. 

I w'as at that time astronomer to the late Karl of Kosse. at 
Parsonstown, and in the autumn of the year I attended my first 
meeting of the British Association at Is‘ottingham. Fron the 
lips of my esteemed friend, Mr. James Glaisher, 1 learned that a 
great shooting star shower was to be anticipated on the 1 2th of 
November. The prediction could not In? pul forward with all 
the confidence that we have when the almanac foretells an 
eclipse. It wa^i rather a venture, by which an important theory 
was to be put to a severe test. 

On the cvor-mcmorablc night I was occupied as usual in 
observing nebula; with the present Fail of Ko^sc at the 
great reflecting tcle'*eo|)e. In the early part of the evening 
the sky w'as dear, and the night \Na>« dark ; but no iiiuisual 
phenomenon occurred until about ten o'cK»ck, 1 was at that 
moment w'atching a nebula at the eye- piece, when I was st.artled 
by an exclamation from the assistant by my side. I looked up 
just in time to see a superb shooting star stream aer^>^^ the 
heavens. Soon came another star, and then another, and then 
in twos and in threes. We saw at <mce that the pretliction was 
alxmi to he verified. We ceased the ohsei vat ions with the 
telescope an«l ascended t<» the top of the wall, which forms one 
of the supports of the great telescope. This posiiitm commanded 
an extensive view of the lu .aven*', and from it l.onl Kosse .and 
myself, on a beautiful starlight night, witnessed that g«»rgeous 
disjday of celestial fireworks whidi ha- gi vn Iresh inn>etus to 
astronomy. 

It was not merely the incrcdilile number of the shooting stars 
that was remarkable. 'Phey came no doubt in thousands which 
no man could number, but what was especially to he noticetl was 
the intrinsic brilliancy of each in«livi<hinl star, 'riiere were 
innumerable meteors that night any one of w'hich wtnild ha 
elicited a note of aclmiraiicm on any orrliiiary occasion. As the 
night wore on and the constellation of l.eo climbed up from the 
east, then the display exhibited a very interesting and character- 
istic feature, for, as each shooting star was projected across the 
sky, the track which it followed was iiivariahl) directeil from the 
eonslelhition of Leo, nay, even from a ])anicular point in th.at 
constellation. So marked a property of the show'cr suggests an 
appropriate name, and accordingly this particular group of 
shooting stars bears the not unpleasing name of the “ I.eonids.” 

It is easy to demonstrate iliai the a))parent radiation of the 
meteors from a jioint is only the effect of persj)ecti\e. 'Phey are 
really moving in parallel lines. *Phose parallel lines have a 
vanishing point, and that }>oint is the radiant in the constellation 
of 1^0. As we sto<»«l on the walls of the great leleseope we saw 
the true chaiacler of the radiant most beautifully dem<»nst rated. 
Those meteoi*. w'hicli appeared clo-e to the radiant piir-iied a 
track which was greatly foreshortened. A few tluu were actually 
at the railianl, or very close to it, liad no visible track .at all, they [ 
merely shone like a very rapidly variable star, which rose fnmi 1 
invisibility to brilliancy, anci then again declined to evanescence, j 
all within the space of a very few second-*. In tliese exceptional 
cases we viewed the track of the Mars “end on.” They were, in 
fact, coming straight at us, but fortunately there was a kindly 
screen which shielded the earth that night from the awful meteoric 
temjxjst. Each one of those meteors hurries along with a 
velocity truly appalling ; it is more than a hundred times swifter 
than the swdftest bullet that was ever fired from a rifle. It is 
really the demoniacal impetuosity of ihi-. velocity which is the 
source of the eartli’s safety. The meteor moving freely through 
.space suddenly plunges into our atmosjdierc. Instantly a 
gigantic resisting force is aroused. The velocity of the meteor 
is checked, and the energ}’ stored in that velocity is transformed 
into heat. 'Phat heat is enough to raise the body red hot, to 
raise it w'hite hot, nay, even to drive the solid mass into a streak 
of harmless vapour. Of all the counties-, myriads of shooting 
stars which went to their destruction on that night, not one 
single particle has ever been recovered. These facts, when 
placed in the crucible of the mathematician, conduct him to 
a solution of the problem as to the nature of the great shoot- 
ing star shower. It is to be remembered that the law of gravi- 
tation determines the movements of these bodies. The meteor, 
ere its disastrous collision with our atmosphere, must have 


been traversing the solitudes of space in an elliptic path with 
the sun in one of the foci. This is as true of a meteor the 
size of a grain of sand as it is of the earth or the planet 
lupiter. The astronomer then approaches the question with the 
knowledge that the orbit of the meteors is an ellipse (or at aP 
events one of the conic sections), but what the tiariicular ellipsi 
is must be decided by an np|>e.al to the actual ohsermions. 'I'he 
facts arc simple enough : we note in the first place that the shower 
look place on the I2ih of Xovemlier, but on the 12th of Novem- 
ber in each year, or on any other fixed date, the earth is always 
at a particular ixiint of its annual journey round the sun. 'Phe 
stream of meteoi*^ must therefore mss ihmngh lluai particular 
point of space, an«l hence the -.eareh ft»v the orbit is narrowed, 
for only ellipses which pass through this p.-inieular point can fulfil 
the c*<mditions of the t|uestion. Anoiher clue is alTorded by the 
posit ion of that point in Leo from which all the meteors seemed to 
radiate. The m.nhematieinn sees how to fit the elli]>se so that 
it shall give the pioper r.idiani. .\nil now the quoiion has been 
narrowed alnnist to the last point. Dne more apjH'al to ohserv- 
.alion anti the ellipse will he absolutely kni>wn. All we mu-i 
now learn is how long the swarm i>f meteors takes tt> complete the 
eireuil of its mighty tMih. 'Po answer this ijiiestion pn)f«»uiul 
historical research has been nnatle by Pmf. Newton, anti a 
mathematical reseaieh has been madewdiieh has given athlitional 
lustre even to the name of .Vtlams. 'l*he great showers t>f mcle<»rs 
ha^e been shown It) have oeeurred at intervals for the last 1,000 
years. 'Pheenrliesi reeoid was in tl)e veartK'>2,on the occasion of the 
tle.afh ol ihe Moorish king Ihraliim hin-Alunad. An old chronicle 
describes how the event was st)lemnisetl in the lieavens no less 
than on the earth ; he tells us how' “that night there were seen 
as it were l.mces, an intinile number t)f stars which sealterecl 
themselves like lain t<» right and left, anti that year w.as (‘.alletl 
the year of the stars." \Ve now knt)w that this exhibition w'as 
not, as the old ehronicier thought, a miraculous compliment t«> 
the nu*int)ry of the deceased prince, it was really only a showe * 
of the Leonitls, such a shower ns ap])eais every thirty-three years, 
such “a shower as appeared in 1 860, such a shower as may hi* 
anticipated in the year iSqq. 

By these researches the path follow'cd by the Leonids has been 
etimpletely determinctl. 'Phe plane of the ellipse, and every 
circumstance of its jxjsiiion, and its ])roporiions have been reduced 
to numerical .ictntraey. 'I'lte sho.al of meteors pursue their path 
unseen by any astronomer, hut the mathematician knows 
precisely where they me at this moment, and at every moment. 

'J'his ))oinl being gained a great dise«)very was ina<le l)y 
Sehinj)arelli in 1866. About that lime a comet was seen, this comet 
was duly f»hser\e<l, and the path which it followed was computed. 
'J'here was nothing very lemarkable al»oul the cornel, ami it 
would not now be much reincmbeiHsl save for one most exlr.i- 
f)nlinary cireiimslanee which Schiaparelli w.as the first to proclaim. 
J.ike the shoal of meteors this comet alsf» revolves in an elliptic 
path around the sun. 'J'his is a mere eonsefjuence of the law of 
gravil.alion ami calls for no remark, hut the fact that the two 
ellipses lie in the same plane is a very remarkable coincidence 
which could not be overlooked. When we further come to .see 
that the tw») ellipses arc c»f the same si/.e and shape, when we 
see th.at they are placed in the same position, when we see, in 
fact, that the ellipse which is the orbit of the slH)oting stars is 
identical with the orbit of the comet, then we have obtained a 
result which ranks as one of the most striking astronomical 
discoveries that this century has witnessed. 

I’he Ixrtmids therefore travel through space )>rccUeIy in the 
track of the comet of 1866. The question at once arises of the 
relation of llic shoal of meteors to tfic comet. Is the shoal of 
mcleoi-s one thing and the comet another thing, and do both 
these things liappcn to be travelling in the same orbit without 
any necessary connection, or are we to .sup|K)se that the two 
objects, if not actually identical, arc at all events very intimately 
connected ? These arc problems which, in the present state of 
our knowledge, it seems difficult to solve. I shall only lay down 
one or two principles which may help us to form a conclusion. 

Whatever be the nature of comets, or the materials of which 
they are comixjsed ; whether they be faint or bright, large or 
smul, periodic or parabolic ; one fact Is certain, their masses arc 
all extremely small in comparison with their great dimensions. 

I shall indeed, at a later part of this lecture, show that comets 
seem to Ijc almost imponderable when compared with the great 
masses of the sun and of the planets. The great bulk of a comet 
necessarily implies that many parts of it are at a considerable 
distance from its centre of mass. Hence for a double reason the 
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coherence of the parts of a comet arising from their mutual 
gravitation is an extremely feeble force. I^ch particle of the 
comet is directly solicited by the sun to pursue a path of its own, 
and if the forces of coherence be not adequate to overcome this 
tendency the comet must undergo a gradual degradation into 
separate parts. As the pe riodic time of the orbit of each part 
Will vary, it will follow that the comet will be spread out in 
fra^ents along its j)ath. It would seem that these small 
fragments constitute the meteors. 

It is often supjjoscd that meteorites, or solid bodies which 
actually tumble down on the earth, are connected with shcioting 
stars, and hence it has been asserted, and even by very good 
authority, that meteorites are connected with comets, if not 
actually parts of comets. I merely mention this view for the 
pur|JOse of saying that to me it seems (juite unsupported by the 
facts. There is no relia>)le evidence, or indeed! no evirlenee at 
all, that meteorites are connected with the i>erio<lic showers of 
shooting stars which alone are amnccted with the comets, rhis 
would not be the occasion to <l}scuss the interesting (juestion as 
to the origin of meteorites, but all the available fads seem to me 
to point to an origin on sf)me txwly far more closely resembling a 
planet than a cornel. 

It is now about sixteen years since Dr. Huggins first turned 
his .s|»cctroscope ujjon these bmlics, and sliowed that certain lines I 
in the spectra of the comet of i868 were identical with certain | 
if the lines of carl>on. Since then many comets liavc liecn 
observed and much valual»le speetroseojue work lias been done. 
This has been so often an«l sri fully discussed that I do not now 
propose Indwell on the subject at length. It is, liowever, quite 
impossible to avoid a brief refer<‘nee to one of the latest id'lorls 
of Dr. Huggins’ marvellous skill. He has succeeded in inducing 
a comet to depict with ubsolule fidelity its s]>cclruin on the 
i»hotogra|»hic jdate. That ]»li<<t( (graph lias not only shown the 
lines wliieh could be .orw with the spectiosco\»e, but it has also 
exhibited many oilua lines in the invisible part of the spectrum. 
The discussion of (his pliolograjih and of the bright lines and (lie 
dark lines it eiuitaiiis is full of interest, though here 1 shall only 
remark that it eonlains eonvim ing evidence of the presence of 
carbon in this comet. 

'I’hut n eomel's tail should be directed away fiom (he sun is a 
very remarkable and ehaiaeterisLic lealiire of iliis group of bodies. 
At the fust girinee it sc<*ms at v.iiianee with every leceived 
iloclrine of asliotinmy, 'Hie great law (tf Nature which regulates 
the movements of the heriV'iily bodies is (he law of atimelion. 
The very movement of a comet in an elliptic path around ilu 
sun is in itself a <lenionsiration that the c<»mcl is atlraeled by 
the sun. 

While the comet as a whole is amenable t<i the law <(f 
gravitation, it is otivious that the materials, whatever they may 
be, which c<»nslitute the tail of the comet must be repelleil by 
some force of an exceptional eharaeler, "I'liis force must sonu- 
limes be of very great intensity. t:ases are not wanting where 
a cornel, aflei darting inclose to the sun, has actually whirled 
roumi the sun with the stupendous velocity of 300 miles a 
second, and in a few hours h.is commenced its outward iourney. 
During this ;q>p;dlnig swoop what lias been the etuiduet of the 
tail of the eoinct ? It seems necessary to believe lh.it at the 
commencement the tail was streaming away for millions of mile 
on one side of the sun, while in a few hours the tail has 
gone completely round, so as to l>c esteiuling for millions of 
miles in the opposite ilirection. No known laws iif mechanics 
allow us to believe that the sawt' tail is seen under circumstances 
so diverse. We are compelled to believe that the tail is constantly 
<Ussipated an<l constantly renewed. It would, in fact, seem that 
the tail of a comet was in some respects like the column of smoke 
ascending from a ehhnn<*y- the column remains, but the particles 
of which that column consists arc in iH*rpctual transition. 

In the stiuly of this sut>iect we Wve to make use of the 
interesting lalioursof Prof, iiredichin of Moscow. I'his accom- 
plished astronomer has devoted himself for many years to the 
collection and to the discussion of all the known phenomena of 
comets’ tails, and he has succeeded, I l>elicve, in taking a con- 
siderable step in the solution of the problems involved. In the 
first place he has diown that there are different types of comets, 
and he has proceeded to classify them. There are, first of all. 
the comets with very long and very straight tails, such, for 
instance, as the comet of 1874, and many others. The next 
class included the tails of a scimitar shape. These are often of 
very great splendour, thou|^ not so long or so straight os those 
of the first type. The great comet of 1858 may be cited as on 


illustration of this class. The third and last class of comets* 
tails are ve^ short and curved. It is to be observed that these 
tails sometimes exist in combination, so that a comet is often 
decorated with two tails of difterent types. 

Once the form of the tail has b^n laid down, and the 
perihelion distance of the comet given, then the investigation of 
the forces adequate to the production of that tail is a problem 
admitting of numerical solution. It can be demonstrated that 
the straightest tail that ever streamed from a comet could be 
produced by a repulsive force not more than twelve times as 
great as the intensity of gravitation at the same distance. This 
number twelve will be the characteristic of tails of the first t3q>e. 
The tails of the second type vajy within certain limits, but 
sjjcaking generally, the repulsive force adequate to their pro- 
duction need not be more than about equal to the force of 
gravitation itself. TIk* tails of the third type would Ixj explained 
if the nqjulsivc force were only the fifth jiart of gravity. 

'J'he next questitm that arises is as to the physical explanation 
of the repulsive force which produces these tails. We have to 
find this force of three different intensities, (die about twelve 
limes as great as gravity, one about equal to gravity, and one 
about a fifth of gravity. IkTorc we postulate the existence of 
a new force of some unknown eliaracter, it is surely our duty to 
impure whether there may not be some force already known 
which is efunpcfenl to produce the iihenomena. 'I'he best known 
repulsive force is of course that with which every one is familiar 
in eonneeiiun with elect rieity. Klectrieity attracts electricity of 
an oppo>,ite tyjie, while it repels that of the same type. We 
are also aware that in some mysterious manner the sun is con- 
nected with electricity. We know that the phenomena of 
terrestrial magnetism are connected with solar ]>hcnomena, and 
h<*nco we are teniplt‘d to inquire whether the electricity of the 
sun m.'iy nr>t olTiu' an ad(‘quate exjdanation of the phenomenon 
of llu* comet’s tail. 

Let us suppose that the sun is attracting a tiistant body by 
virtue of gravitation, and at the same time r<*ju'llmg that body 
! in virtue oftlu' (ail that the '^lln and the body ore IkhIi charged 
j with electricity of ihe sime name. When tlic attracted body is 
I (die l.irge (limcnsintis, the attraction will vastly exceed the 
repuLioh, ami imlecd the latter may be entirely neglected in 
n-ost casfs. 'Theie is, liowevt r, a ra<lieii] dilference between the 
nnluie of the electrical foices and the nature of the gravit.ational 
lorc(‘s. 'The latter aic pro)>orlional to the masses of the attract- 
ing bodit's, while the electric, il foici's arc proi»>itional to their 
surfaces. 'I'he mass varies a'* the cube of the linear measure- 
ments, while the surface only varies as the Mpiare. The relative 
eflicieiicy of lire electric repulsion in comparison wdth the gravi- 
tational atlniclion increases as the radius of tin* p.irticlc tlccrcases. 
It must thus neecss.arily folh^W' that no matter how great maybe 
the prejrondcrance of tlic power of gravitation on masses of 
finite dimensions, yet it must always be possible, other things 
being cMpial, to have a particle so small that the electrical re- 
pulsion shall exceed in any required ratio the intensity of the 
attraction of gravitation. 

As the comet ilraws near the sun, the heat it experiences in- 
creases, so that the materials of the comet begin to dilate, and 
to be ilriven otV into a vaporous condition. The matter is thus 
lesolveil into a state of extteme sulnlivision. These separate 
particles are charged with an electricity similar to that of the 
.iiu, and in virtue of their minuteness the intensity of that re- 
pulsion has become sufficient to sweep off tlic jiarticles in a 
stream, and thus generate the tail. 

Sucli is the modem view of the formation of comets’ tails. 
Professor Prcdichin has given good reasons for thinking that 
we can even discover the s|K‘cial ingieilicnts which enter into 
the formation of each of the three tyjvcs of tail. It seems, from 
the molecular nature of hydrogen, that this element is especially 
suitable for the tails of the first iy|xr. The tails of the second 
type seem to arise from some substances possessing the pro- 
perties of hydrocarbons, while the tails of the thirtl type contain 
some elements which seem to have a high atomic w'eight. The 
theory of Professor Bredichin is well illustrated by the comet 
of 1858. This comet, besides the majestic ciin’ed tail, the ob- 
ject of so much admiration, had a pair of long, faint, slender 
tails, streaming straight from the head. These two objects were 
doubtless the edges of a conical tail of the first type, too faint 
to be visible throughout its entire extent. The great tail was 
one of the second type. 

We have many reasons for believing that the masses of 
comets .ace very much less than the masses of the planets. We 
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mi^t indeed almost condade that the masses of the comets 
are inappreciable. Let us briefly indicate the grounds for this 
important conclusion. 

TOe sun and the planets form a system characterised by perfect 
order and symmetiy\ We have the sun in the centre. We have 
all the great planets moving round the sun in the same direction. 
They all move nearly in circles, and all these circles lie nearly in 
the same plane. This organisation is a necessary modui: vhendi 
among the bodies of our system. Each planet acts and reacts 
upon all the other planets, hut, owing to the circumstances of 
their movements, their irregiilaritics are but small, and the per* 
manence of the system is insured. Alter that system to any 
extent, merely reverie for example the direction in which one of 
the planets is moving, and the whole compromise is destroyed. The 
actions and reactions, inste.ad of l>eing quickly bahanced, will go 
on accumulating, and the see<ls of confusion and ultimate disso- 
lution have been sown. 15 ut we have in our system thousands 
of Cornell which repudiate all the regulations by which the 
planetar}' convention is restrainetl. Comets c(uuc in wh.nt 
direction they please, they move in ever}* plane bin llie right one, 
and their orbits are not in the least like circles, d'he very fact ! 
that our earth continues to rcv<»1vc around the sun so as to be a 1 
fit abode for life, is a proof that comets c.innot have any con- j 
siderable mass. If comets had mass then org.inic disease wouM 
be intr^xliiccd into tlie solar system which must ultimatelv prove 
fatal. ' 

Science luis gradually dissipatctl the fears which once invcstctl 
comets : they ore inlcrcsiing .and hc.iutiful visitius which oune to 
please and to instruct, never to threaten or to destroy. 


NOTES 

The autumn Congress of the Sanitary Insihule of tlrcat 
llritain will be held this year at Dublin, and the programme »>f 
the proceetUngs has been issued. The President of the Congress 
is .Sir Kt>bert Ra\slinson, C.B., who will ojk'II the Congress with 
an inaugural a<hlress on Tuesday the 30th inst., and the proceed- 
ings will last until October 4. The Congress is divided into 
three sections — the first, “Sanitary Science and Preventive 
Medicine” ; the second, “Engineering and Architecture” ; and 
the third, “Chemistry, Meteorology, and Oeology.” Of the 
first section, the president is the Registrar-General for Ireland, 
Mr. Thomas W. (Iriinshaw, M.A., M.D. In the section of 
“Engineering and Architecture,” the president is llie Engineer- 
ing inspeettir of the Local Ciovemmenl Boar<l for Ireland, Mr. 
C. I). Cotton, C.E. ; and the president of the seclirm of ** Che- 
niistr}-, Meteorology, and GeoK»gy ” is Mr. C. A. Cameron, 
M.D., the City Analyst and Superintendent Medical Officer of 
Health f>r T>iiblin. The sectional meetings and the general 
meetings will In- held .it Trinity College, where the opening 
address will be delivered on Tuesday evening by .Sir Robert 
Kawlinson. On Wednesday morning the actual work of the 
Congress will commence with the address of the president of the 
first section, and the remainder of the day will be taken up with 
the reading of papers and their discussion, w'hile a conversazione 
will l»e held in the evening. The business of the second section 
will l>e taken on Thursday, October 2, and in the evening a 
lecture will be tlelivered to the Congress by Dr. Alfred Carpenter 
on “Education by Proverb in .Sanitary’ Work.” f)n Friday, 
after the third section, the closing general meeting of the Con- 
gress will be held. Arrangements for excursions will be made 
for the Satunlay. 

The fifth International Congress of Hygiene, which has con- 
cluded its session at the Hague, is reported to have Iwen highly 
.successful ; it was decided to accept the invitation from Vienna 
f<»r t886. 

It is rejiorted that Mr. Melville, chief engineer of the Jeannette 
Expedition, will command a Polar expedition which it is said 
will start nest autumn to attempt to reach the Pole via Franz 
Josef Land. It is stated that .Mr. Cyrus Field and the New York 
Yacht Club will each furnish one-half the cost of the expedition. 


In the course of the present month a geographical professor- 
ship will be established at each of the Russian universities. In 
Germany, fourteen out of twenty-one universities have a chair 
of this sort, 

A VERY favourable Report has been issueii of the second year 
of the College Hall of Residence for Women Students. That 
such an institution was wanted is shown by the fact that last 
autumn another house had to be added in order to meet the 
number of applications from students. The Hall is already 
almost Relf-supi>orting, and in another year will prol>abJy be 
entirely .so ; and it is hoped that this will encourage frieod.s to 
assist the Committee in paying oflf the loool. they had to borrow 
in order to extend the premises. Subscriptions nn<l donations 
may ho sent to Mrs. Edward H. Husk, 44, Gordon Sipinre, W.C. 

'riiE Geographical Society have received a letter from Mr. 
II. IL Johnston, who has been sent out to explore and collect 
plants on Mount Kilimanjarn. It is dated June 18, from “Uvura, 
in Chagga, altitude 5000 feet." “ h'oi nearly a week now,’" 
Mr. Johnston s.qys, “I have been settled on Kilimanjaro, camped 
<in one of the lo\eliest sites in the world. Above me lowers 
into the deep blue heaven tlie snowy he;ul of Kils’i, around me 
are green bills and forest-elad ravines in wliose prtifouiul deiuhs 
great cascades of watei leap fri>m loek to rock and splash the 
' fion<is of luxuri.ini ferns; behire me lies s]iread out a vast blue 
. plain -*.\ll the worlil,* as my host, the chief Mandara, proudly 
! says, and my view southward is only b«»undetl by the distant 
hori/on, Peielu‘d as I am up Itere on tin* shoulder of a great 
butiiess of the mountain, 1 seem t«)be on a levid with the iqiper- 
mosi flight of the vultures, who hardly ever stisir higher, and 
who poise themselves and wheel in eirides over the awful depths 
at my feet. When the first cares of my installation arc over, 1 
am going to set to work on a picture such as I see before me, 
and call the view ‘ a vol de vautour.’ ” 

Thk diflercncc between the temperatures of place.s in Ame- 
rica ami those of places in similar latitudes in Europe is already 
well known, but it would harrlly be expeclel to be .so great a.s 
it actually was in January of this year. 'Phat month was a 
mild one all over Europe, Iml in the Uniteil Slates, especially 
in the eastern part, it was extremely cold, 'fhus, in Nashville 
.and Knoxville, in the same latitiule as Malta, the thermometer 
market! 26 ’7 C. and 23" '3 C. of cold, while in Malta it was 
only 5'’*9 below zero. At Intlianapolis and Columbus it was 
3i''7 C. ami 28"’9 C. respectively below zero, while at Madrid, 
in the same latitude, the maximum was 9" below zero, 
average temperature of the month in the States was 3" C. to 
5® C. lieyoml the normal average. 

I The experiment of MM. Kenard and Krebs in lialloon 
' steering at Meudon, of which so much has recently been heard, 
formed the subject of a paper read l^eforc the Academy of 
Sciences on the i8th ultimo. 'J’he solution of the problem of 
aerial navigation was first attcmjited in 1855 by M. Ciiflard, who 
employed steam, then in 1872 by M. de I/>iac, and finally by 
M. Tissandier, who was the first to apply electricity. The 
conditions which MM. Renard and Krebs studied to fulfil were 
steadiness of the path obtained by the shape of the balloon, and 
the arttangement of the rudder ; the diminution of resistance 
while travelling by the proportion of the dimensions — bringing 
together tlie centres of traction and resistance ; and finally, to 
attain a speed capable of resisting the winds prevailing in France 
during the greater part of the year. The pajicr then enters into 
details of the coastruction, and of the journey, during which the 
writers claim they were able to manoeuvre the balloon as easily 
and effectively as a ship is put through its evolutions. 

We have recently received from variou-s scientific societies in. 
the United States their late publications. The contents of these 
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arc too numerous and too varied to >)C noticed now in any but 
the most general way. The New York Academy of Sciences 
appears to lead them all in the numl)cr and importance of the 
papers read before it, in every conceivable department of science. 
The Philosophical S<^>ciety of Washington sends us vol. vi. of its 
Bulletin^ containing the President’s address (on ‘‘The Three 
MethcKls of Kvolution”), as well as the alistracts of a large 
number of jmpers. 7 *his Sr)ciety appears to work in conjunc- 
tion with the Smithsonian Institution. The last numl)cr of the 
Bulletin the HuflTalo Society of Natural Sciences is almost 
wholly occi!) lied with an elaborate i>apcr on the jilanls of ItufTalo 
and its vicinity, by Mr. P.ay, the present instalment being occu- 
pied by the Cryptogams, 'l‘hc toilers in the vineyard of science 
in the United States arc evidently numerous an<l enthusiastic, 
and they have j»rovidcd themselves with ample means of giving 
their rcsultH to the world. 

THK last numbers of the “ Kncyklop:edie <lcr Naturwis- 
scnhchaflcn ” (Hrcslau, Kdunr<l Trewendt) .are Part i, No. 37, 
and Part 2, Nos, 21 and 22. 'J’h<* first forms the continuation 

of the “ Hand wort erbiich der Zoologie, Anthropologic, und 
Ethnologic,” and numbers .among its writers Shell wald, Rcich- 
cnow, Pfcfl'er, Martens, Jager, R(>ckl, and others. Among the 
articles in the present instalment are the pacing <»f horses, hy 
Prof. Riickl ; the brain, by Mojisisowics ; and on the gco- 
grnphical distribution of .animals, by Dr, Reichenow. No. 2i 
of I*arl 2 continues the section on minenalogy, geology, and 
palccontnlogy, and contains arlitles on islands, by Von l.asaulx ; 
the Jura system, the formation of coal in the difierciit gcohigi- 
cal epochs, and cryptogams, by Dr. Rollc. No. 22 belongs to 
the chemical section. 

Dt/KIN(i the last fifty years several attempts h.nve been made 
to form oyster banks in the Ilaltie. 'Phe first attempt was 
made .ahoul forty years ago, when a ejuantily e*r l^ul•o• 
j>can eiysters were laid dtiwn, but it prove-d a failure, and 
the oysters soon dieel. In recent years, however, experi* 
incnls have been maelo with the Amerie.an oyster {Ostren 7*/r- 
gtniann)^ which, accoreling (e» the researches of Preif. Mbhius 
is a different variety of the Eureipean. The idea of haying 
elown American eiysters in the I.illle Helt was duo to Mr. Meyer, 
an engineer of Iladcrsleben, who formcel a company fe>r the 
])ur]H)se eif carrying it eml, to which the Prussian (b>vem- 
nient granted a concession for forty yc.ars to form oyster banks 
up to lat, 55*' N. In the autumn of 1S79 Mr. Meyer w'ent to 
the United States, whence he brought back to Ifailcrslcbcn 
a million and a half small and half a million large oysters, which 
were laid tlown in ten different places from the Danish frontier * 
to the southern ]>art of the Als Sound. Recent examinations 
of these spots have slniwn varying results. In some there are 
only a few oysters left, and in others considerable (luantiiies. 
Where seaweed is very plentiful the oysters have died. The I 
best result was found on the south-east coast of Als. During 
t he present summer fresh attemf^ts at oyster-hatching are to be * 
made in these parts, and the Gcrnnan Fishery Association has 
granted Prof. Mbbius a sum of about fifty jHuinds towards 
expenses. On the west coast of Norway, too, strenuous efforts 
have been made in recent years to improve the oyster fisheries 
there, which were formerly very important. Several comp.anies 
have been formed for acquiring old banks and restocking them. 

In some places the results have been very satisfactory. 

The Tung Wen, or Foreign Ijinguage College at Pekin, is 
about to issue a huge work on Anatomy by Dr. Dudgeon of that 
place. It is said to contain prefaces, in the usual Oriental 
manner, from several of the highest officials at the capital. The 
work has over 500 cuts made at the Government expense. A 
large work on Physiology is also ready for the press ; while Dr. 
Dudgeon has ready for the English press a little work on the 
diet, dress, and dwellings of the Chinese in relation to health. 


It is known that the Boyle-Marriott law is true only within 
certain limits, and that a gas submitted to great pressures, as 
well as to very low ones, ceases to obey it ; the product received 
by multiplying its volume by its elasticity ceases to be a constant, 
and decreases under very low pressures : the elasticity decreases 
at a higher rate than the density of the gas, and to express the 
relations between the two, a more complicated formula must l)e 
resorted to. Another source of complication is due again to the 
condensation of the gases on the solid surfaces of the recipients, 
ami if this cause be taken into account, the measured elasticities 
must he lower than the true ones, and in the rarefied gases the 
ratio between elasticity and density must increase with the in- 
cre.a.se of elasticity at a higher rate than would result from Prof. 
Mendelceff’s o>>scrvations, Such was the idea that guideil M. 
Kracvitch in a scries of experiments he undertook a few years 
.ago, with M. Petersen, in order to eliminate the influence of 
the condensati/»n. These experiments being not sufficiently 
accurnte, M. Kracvitch haN now undertaken a new scries of 
researches, based (»n the rate of sDiind in different gascs. They 
were carried on in tubes of very different lengths and diameters, 
an<l it appears from a preliminary communication, now jmblishcd 
in the yournal of the Russian Chemical Society (vr>I, \vi. 
fasc. 6)f th.al the air, when rarefied, does not obey at all the 
Hoyle-Marriott law. '1 he rese.arches carried on on this principle 
promise to he, on the whole, very interesting, and may lead 
to coiulusions of semu* value. 

.\ SHOCK of l^^rlhr^uake occuircd at Reunion on August 7 at 
midnight. 'I’he osnll.ntion v\as from i-.asi to west, .and was pre- 
ceded by a hiud lepon, like an explo-ion. No dam.ogc w.as 
<lr»ne. 

7 *iik adflitions to the Zoological Society’s Ganlcns during the 
past Week include a Wrvet \1 onkuy (Cemi/^i/^erus lalanrlii 9 ) 
from South Africa, presented liy Major Newson D. Garrick ; a 
Mousiaclie Monkey {Cerropithecus cephus i) from West .\frica, 
presentetl hy Mr. G. A. Rnxlerlck ; a Rhesus Monkey {Macacus 
rhesus 6 ) from Imli.a, presented by Mr. II. Johnson ; a Macaque 
Monkey {Afiicarus cyftomolj;*us) from India, presented by the 
Rev. \V, alter Hudson ; a .Squirrel Monkey {Chrysothrix seiurea) 
from Brazil, presented hy Mrs. J. M. A. King ; a Him,alayan 
Hear (fVjwj tibetanus) from North India, presented by Mr. 
Percy H. Cooper ; a Red and Yellow Macaw {Ara chloroptera) 
from South America, presented by Mr. P. J. Prior ; a Common 
Cuckoo (Cufulus eanorus)f British, presented hy Mrs. William 
Smith ; a .Sharp-noNcd Crocodile {CrocoJilus acutu'i) from Central 
America, a Hawk’s-hilled 7 'urtlc {Ckelone imbricata) from the 
West Indies, presenteil by the Rev. W. T. Lax ; two Slotted 
Slow-worms {Acontias meleagris) from Stuith Africa, presented 
by the Rev. G. 11 . R. Fisk, C.M.Z.S. ; a Common Slow-woim 
{Auguis fntgilis)^ British, presented hy Mr. II. Scherren ; a 
Lmlio Monkey {Cereopith vus ludio) from West Africa, a Kit 
Fox {Cants rr/ua) from North America, a Banded Aracari 
{B/erog'lessus tori/uatus) from Central America, an .Ethiopian 
Wart Hog {Phacockicrus trthiopicus) from Soulh-Exst Africa, a 
'Piger Bittern ( Tigrisama brasilieHsis) from Brazil, a Common 
Boa {Boa constrictor) from South America, an Indian Eryx 
/ohni) from India, purchastxl. 


0(/R ASTRONOSflCAL COLUMN 

Comet 1884 /». — M. Trepied further writes with respect to 
his obsers’ations of the comet discovered by Mr, Baraanl ; — ** I 
hope you will favourably receive some remarks on the subject of 
vour last article on the Barnard Comet. You say that it would not 
be prudent to pronounce upon the nature of the orbit on account 
of tne uncertainty which seems to attach to the observations at 
Algiers. There was in fact an error committed on the fust 
day, in the identification of the star of comparison, but that 
error was cectified almost immediately, and I am able to state 
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that the verification to which I subseouentl]^ submitted that star 
A.C. 5457) leaves no doubt as to the l^itimacy of the identi- 
- hcation. But I wish espedally to remark that amongst the 
published orbits is one in which the obser>*ations at Algiers have 
J^ad no part ; it is that calculated by Chandler on the observa- 
tions of July 16, 21, and 28.” M. Trepied suggests that the 
conjecture of Prof. Weiss as to the nature of the orbit restctl 
|;not only on the differences in the mean place, but on the agree- 
“inent of his own elements with those of Chandler. We .are 
now aware, however, as was mentione<i last week, that the 
apparent deviation from parabolic motion was caused by error in 
tne position published for the night of discovery, and that M. 
Trepied’s obser\^ations (the comparison star having l>oen identi- 
fied) prove very exact. The doubt we expressed was occasioned 
by the large corrections given in the circular of the A strom^ wisest 
Nachrichttn. 

Brorsen's Comet of Short Period. — 'I' he following posi- 
tions of this comet are deduced upon the same assumption with 
Tesj>ect to the epoch of perihelion passage as those lately given 
for the period of al>sence of moonlight in August ; — 


Sept. 


M.T. 

R.A. 

Deck 

Piiitnnce from 

h. m. 

4 

Elarth 

Sun 

. 15 

10 26*6 . 

.. +13 37 • 

1*416 . 

. 0 590 

17 . 

10 40-0 . 

13 28 . 

. 1*436 . 

• 0*593 

19 • 

. 10 53*3 . 

«3 IS ■ 

. 1*455 

. 0*598 

21 

II 6*3 . 

12 58 

I *475 

o*6o6 

23 

II 19*1 

12 37 

1 *406 . . 

. 0*617 

25 ■ 

. II 317 

.. r 12 12 

. i- 5 ii« • 

. 0*630 


An acceleration of four days in the time of arrival at peiihelion 
would cause the following difierences in the Cfuiiot's geocentric 
position : — 

«n. 

On .Sept. 15 ... In R.A. +16*9 ... In Decl. +31 

n 23 ... + 15*3 ••• M + I 

The intensity of light on Scptenibor 15 is i' 43 i ‘'tn<l the comet 
would rise about 2h. 8m. iK'fore the sun. It shouM be sought 
br as soon as the moon is off the morning sky. 

M. 'FrepitHl writes on August 26 that he hail commenced a 
pearch for the comet according to the places given in Nai rKh. 
^Malhcureuscment,” he says, ** a Algers le temps (pii neiii etre 
iDns.'icre ^ la recherche cst ires court, car le crepuscule arrive 
presque imm«liatement. Neanmoins jc n’ai pas encore perdu 
*mt espoir.” 

The Cape Heuometer. — The Treasury have granted Dr. 
GBll’s application for a heliomeler of large size for the Royal 
3 bservatory at the Cape of Good Hope, and a contract has been 
altered into with the Messrs, Kepsold of Hamburg. The in- 
tniment will be of .seven inches aperture, and is to be completed 
qr the end of 1886, at an expense of 2700/. 

-4— ' 

SCIENTIFIC SERIALS 

The Amerkan yournal oj Scunefy August 1884. — Coniribu- 
ions to meteorology : reduction of barometric observations to 
BR- level (continued), by Prof. Elias Ltx»mis. 'fhe author con- 
Iders that it Is quite ii.seless to seek for a formula exactly repre- 
Kiting the barometric reduction to sea-level at all pressures and 
aaperatures, unless the irregular movements in the upper and 
mier strata of the atmosphere l)e taken into account. But these 

S ements are greatly modified by the obstruction of the moun- 
» u^n which the obser\'ations are made, and therefore vary 
idEi the locality ; hence he concludes that such on attempt 
liWis a hopeless undertaking. — Notes on the rock and ore- 
^^its in the vicinity of Notre Dame Bay in Newfoundland, by 
L "E, Wadsworth. The districts examined were chiefly various 
mats between Exploits Burnt Island and Betts Cove, which 
lel^ed basalt, diorite, porodite, andesite (?), porphyritc, and 
gdlite, variously impregnated with chalcopyrite, malachite, and 
ipper. But none of the ores were found associated with serpen- 
ia| which was nowhere seen except in small quantity at Betts 
W.— <On the origin of bitumens, by S. F. Peckham. The 
illbr deals with the views of those who regard bitumens 
M^t, naphtha, petroleum, &c.) either as ind^enous to the 
in which they are found, as the product of chemicsd action, 

’ # a fhstillate produced by natund causes. He is on the 
incUned to regard these substances as distillations from 
WW and vegeUble organic remains, and aigues that if they 
m the result of a purely chemical process we should not exp^ 
Ibd Palseozdic petroleums of a composition corresponding with 


the simple animal and vegetable organisms that flourisheil 
that perio<l, and Tertiary petroleums containing nitrvigen un* 
stable, and corres]xmding with the decomposition- prvxlucts o» 
more highly oiganisetl heings ; hut we should ex|>ect to find a 
general uniformity in the character of the substance wherever 
found all over the earth. On the other hand, if petroleum is the 
protluct of metamorphism, its formation is cix'xistent only with 
that of melamorphic action, which does not seem to have pre- 
vaileii on a large scale during recent geoU>gical |x*riods. Hence 
on this hyjxuhesis its production must l>e considcMXHl as pmctically 
endcil. — On the measurement of rapidly .'iliernating electric cur- 
rents with the galvanometer, by I« M. Chcesm.m. — Note on 
some si^ecimeiis of nickel ore from Churchill County, Nevada, 
by Spencer B. Nowberr)'. The analysis of these sanqdcs gave : — 

NK> 3371 per cent. 

As.(^g 3 h *44 

II,b 2477 »» 

From the extraordinary ]nirity anil richness of these ores, the 
author considers it probable that the Ncvad.a mines, which run 
6000 feet ni>rth-east and south-west to the Carson Desert, will 
eventimlly become a chief source of the world’s supply of this 
valuable metal. — On the formation of gorges and waterfitlls, by 
W. Morris Davis. 'Die author consitlers that, although the 
Colorado Cahon, the gre.atest goige in the world, was lornied ))y 
rapid downward erosion following the rapid elevation of the 
plateau, most falls an«l ravines result from tlie local displacement 
of streams by bli>ekades of glacial ilrift, or by temporary obstruc- 
tion from the glacial sheet itself. — Dn llie influence ol light no 
the electrical resistances of metals, by Arthur I'., Bostwick. 
From a series of experiments with various mel.'ils, tin* author 
concludes that, if light causes any diminution in the electrical 
resistance of metals, it pri>hahly does not exceeil a few thousandths 
of one percent. — Note on the rare mineral vanadinile occurring in 
the Black Prince Mine, Final County, Arizona, by Francis Hayes 
Blake. — Remarks on the united metatarsal bones of the Cerato- 
saunis, an already descriherl new Dinosnurian, by Prof, G. 
Marsh. The .author points out that all known aduU birds, living 
anti extinct, with perhaps the single exception t>f Arclueoptcryx, 
have the tarsal bones firmly united, whereas all the Dinos.aitiia, 
except Ceratosaurus, have these bones separate. The e.y’eption 
in each case brings the two classes near together at this point, 
anti their close .affinity has now been clearly demonstrated. 

HuUetin de VAcadimie Royate de Be/jpit/ney May 1884, — Ob- 
servation'? on the shooting-stars made .at the Rt>yal Observatory 
of Brussels on August 9 li, 1883, by I.. Niesten. — Descrintion 
of the effects of a stroke i>f lightning on the new Palace of Jus- 
tice, Brussels. — Memoir on the process of segment. ation in the 
Ascidians, and its rel.allons with the organis.alion of the larvai 
(two phaie.s), by Edouard v.an Bencden and Charles Julin. — 
Some arithmetical theorems, by E. Catalan.-— Researches on the 
absolute iK>wcr of the muscles in the invertebrates second pari : 
absolute i>owcr of the flexor muscles (>f the pinchers in the 
dec.apod crustaceans (one plate), by Felix Plateau. — Exact dates 
of the birth and death of Wcnccslos Coebergher, by Auguste 
Castan. — Essay on freedom of conscience in Athens, by M. A. 
Wagener.— Theories of Plato and Aristotle on the social ques- 
tion, by Ch. Loomans. — Memoir on the best means of improv- 
ing the moral, intellectual, and physical state of the working 
I classes, by Joseph Danby. 


SOCIETIES AND ACADEMIES 

Sydney 

Royal Society of New South Wales, July 2.— H. C. 
Russell, B.A., F.R.A..S., President, in the chair.— .Six new 
mcmliers were elected, fifty-four donations received, and the 
following papers read: — Notes on gold, viz. (i) a remarkable 
occurrence of nearly pure gold in (Queensland, being 99*7 of 
gold, the rest copper, with a trace of iron, found in quartz and 
stalactites of brown haematite ; (2) preparation of pure gold ; (3) 
volatilisation of gold, by A. Leibiiis, Ph.D., M.A. — Notes on 
minends new to New South Wales, by Prof. Liversidge, F.R.S,, 
accompanied by specimens. Remarkable concretions of friable 
iron pyrites containing septa of quartz, resembling in appearance 
the well-known “septana” of the London Clay, large crysws 
of axinite, idoermse in association with grossularitc from Niwdle, 
tourmaline in latge prisms resembling the celebrated Bovey 
Tracey forms, Scbeelite, molybdenum ochre, antimonite contain- 
ing native gold from near Armidale, and allophane, serving as a 
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aiMtri* {or native c(M>per, UlayoMr.— On die ovcD>Boaad( of 
aborigine* in Victona, tiy the Kev. Peter MaoPheivoo, M.A. 
The Mtufttiotif, lizcK, and atructure (interaaJ and caiemal) of 
tbew aboriginal rclka. were cofthidercd, and mcaia^iiientfc given. 
The cooking oven, oramalJcr portion of the mound, waa specially 
investigate Besides the more common contents, nanwly, 
ashes, charcoal, anri ntoncs, human remains were sometimes 
found. Where no iind>cr existed, a kind of turf and coarse grass 
were used as fuel. Circles of stones girdling the mound were 
dcscrilied. Stt far as ajifHsared, no verv high antiauity was re- 
quircfl to af( f>unt for the mounds. — Mr. vV'. Neill exhibited some 
very rich sjjecimeris of gold in quartz an<l mispickel from the 
new mine wuhaiip, hast Ballarat. 

Paris 

Academy of Sciences, August 25.- M. Kfillarifi, Piesident, 
in the ehair.— Kemaiks <in aerial iiavigatif»n, in eonneef i<ifi with 
the ex|H‘rinientnl trip made on August 9 by Capts. Keiutd and 
Krelis with theii new bnlhion, by M. Diipuy de I.fune. 'J‘he 
aulhoi regal <ls the ex|>4’rinieni a- so lai highly saiisfattoiy, and 
annfiiiTKc’s that it will !«• sonn rmewerl with a serew machine 
possessing rlfiulih* tiu iiiotivr p/»Wfi »>! the hrst, and ealculatefi 
to trnieJ in any fliieetjfin with an nseiagc speefl <if fificeii miles 
an Ikuu. it ts /urthei pointer! out that iJie lialhion is constiucted 
on the principles expoiirirled in a iiieinoii nddir-sserl by tin author 
to the Aendeniy of Seirmces anrI dateri Keliitiary’ 2, 1872.— 
Conti ibtitions to the study of nigebiaie erjuations : (1) general 
crtnsideinlions, binruninl and trinomial ef]ualions, by M. dc 
Jonrjuieres. — On tlie jHocess of coM iiattimering, and the \aria- 
lion in llie limit of elasticity in metals and othei solid substances, 
by M. '1 lesea. — Uesearelies in oiganii botany; studies on the 
fonnationand piesenee of nitiatosin plants ; incthoflsof analysis, 
by MM. Bertlielot and (J. AikIt*', Ati neeount is Iieie given of 
the authois’ attenipt at a e<m»]»leie nnalyds of a vegetable 
oignnism with n view to <ieti 1 iniiiing the (hemiial eqn.itinn 
during its rlevelopmeiit fioin the leitihscfl geim to its liiutifiea- 
tion anrl r<*pf<Kluction. lAperimenis weie also marh hu the 
putpose of varying the physiological conditions of veget.ible 
growth, nnri lot these vat ious ob|eets ten botanical s pet le^, in- 
cluding Sis vaiielirs of tlie Ainaraiitluts weie sub|eeled to a 
nir'ihodieal arirl eotnpniadve sturiy < luring tin* season ol 
Note on astronoinieni itiensnrcments and especuilly on the choice 
of n cotiiinon inrridiun, by M. A. (TAbbadic. 'I'he autlioi pio 
noiinces in favoui of the wei»l coast of Moies, one of tin .\/oics, 
foi the chief itieihiian, ru rdM* foi its anti-iiu*ii<iian, should tin* 
latter he nicfencd. lie also |)ioposes the mloption of a unit ttf 
10, OCX) kilometres foi the incasuicnieiit of celestial spaces, this 
unit to be railed a w 4 ^'.i/r* (/ufyurToi').— A .stinly of the sjiluncteis 
of the enrriiae and oLliet teins, uitli leinaiks on iheii lieinietit 
occlusion timing the piesystole stale, by M, 1 *. l)un»/ic/.- Note 
on the inequality in the distribution of the solar Icnipciatuie 
ncrording to Inlitiulc and the activity of the jihotosplieie, by P. 
l^amey.— Oliservttlitins of the new pliuiet I’alisa 239 inatle at the 
Paris Observatoiy (equatorial of the West Town), by M. <1. 
Bigourdaii. — Olisei vat ions of the Barnard comet and of the new 
idanel Pahsn 238, by M. IVnoiin.— Kemaiks on the univcisal 
Jiom, and on the fonmila-- 

Universal time “ local time • (12I1. 1 longitude), 

where the longitude is teckoned iMstvv.iids fiom oh, to 24!!., by 
M. Caspari. — ]>esciiitlion o! a ihcimo legulator of sniiple ton- 
struclitm intendetl also to serve as a registering tlu*inu»meiei 
(two illustrations), by M. K. 11 , von nnuinhauei,— Keseniches 
on the intrn re<l speetia of emission of metallic vapoui'-, bv M. 
Henri Beer) uerel. The pafier is ac\ximimnu*d by a tnldc of the 
wavedengths of ilu* most intense rays, imnds, or groups ol rays 
characterising the sjieetra of the vaimurs of fHitassiuiii, stHliuin, 
strontium, caleium, rinc, aluminium, cadmium, lead, silver, tin, 
and some other metals. — Detenmnalion of the indices of refrac- 
tu»n by linear measurements, by M. Ch. V. Zenger. -iln the 
quality of the various farinas obtained by tUflferent |)rocesses of 
grinding, by M. Aime Ciimnl.— Note on the |>oisonous pro|vertics 
of urea, determined by a series of exiieriinents made on frogs, 
guinea-jiigs, rahluts, and pigeons, by MM. Grehant and Qum- 
quaud. The exfwiments consisted in subcutaneous injections 
of aqueous solutions of pure urea, the duses lieing griuluaUy 
increased, and invuriably terminating in tetanic convulsions and 
death. The convulsions resembled those |>roduoed by strydi* 
nine, and were followed by death in the course of from one to ten 
hours.-— Remarks on the action of high pressure on the |»lieno- 


mena of putrefoction and on the vitality of minute oimnisms % 
fresh and salt water, by M. A. Certes. The object of M. Certe^^ 
studies was to determine the processes and the conditions unde^ 
which organic matter is reduced tothe inorganic stateat the^tom 
of the sea. Experiments were also incidentally made mth the* 
bacteria of chart^n, which preserved their vitality and virulenne 
under n pressure of 600 atmospheres, maintained for a period of 
twenty-four liours. — Remarks on the action of lesions of tb;* 
rachidian bulb on the digestive functions, by MM. Couty, 
Guimaraes, and Nioliey. — Experiments made to determine tS 
loss of nitrogen during the fermentation of farmyard manure, 

M. Ch. Brame. — On the dehiscence of the anthers in phaner^ 
gamous plants, by M. l^clerc du Sablon. — Retort on the 
present slate of the Krakatoa volcano, by MM. Breon an) 
Korlhal>. The rciK>rt embodies an account not only cf 
Krakatoa, but also of all the surrounding districts, which were 
wasted by the erujition of August 26, 1883. Some successful 
|)liotogiaj»hs were taken, including the only exact profil«*s 
liitheito obtained of Krakatoa. 

Vienna 

Imperial Academy of Sciences, June 19, — R. Herth, 
researthei on hemialbiimose or propeptoiie. — R. Scharitzer, on 
the mineials and n^cks of J.an Mayen.— F. Bayer, on the extre- 
initU's of a young Ibetteria. — K. Nattercr, on the op{>ositioii 
of hydiic chloride to dichlorocrotonaldehyde. — L Tausch, on 
some Concliylia from the fauna of Fake 'I'nnganyika (Central 
Africa), and their allied fossils. 

July 3.— E. Marcnzellcr, on .Southern Japanese Annelids j 
description of species of the genera Ampnaretca, Terebt^ 
lacea, Subcllacca, and Serpulacea. — F. Bcrtolasi, on the 
plicability of Witislcin’s and Kinkelin’s formulae to volumctne 
calculations.—S. Bernlieimer, contribution to a knowledge at 
the neive-fibre layer of the human retina. — A. Nalepa, prcli-*. 
minary communication on the anatomy of Tyroglypha. — T,**; 
Ilaberinann, on nretonhydroquinone.- -'I', /.ehenter, on the actioflr 
of phenol and sulphuneacid on hippuric acid. — E. von Opjiolzei;^ 
delciminationof the length of the pendulum at the Vienna Obsefrf 
vatorv' M. Fcmter, eontrilmions to a knowledge of the wind^K* 
in the iqiper strata of the air. 

July 10. — T. Eerch, researches on chelidonie acid. — A. LirbiH 
and A. llaitinger, on chelidonie acid. — F. Spitzer and T. 
Kathlei, on eainjdioionir acid. — H. Molisch, on aerotropism tf 
roots. — 1 .von (>ppol/ei, iletermination of the force of gravity 
while using two KetiHold's pendulum** of ihftercni weights. 
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DESCRIPTIVE MLyERALOGY 
Text-Book of Descriptive Mineral By Hilar>‘ Bauer- 
man, F.G.S. 8vo ; pp. vi. 399 ; 237 fii;jures. (London : 
Longmans, Green, and Co., 1S84..) 

T his is the companion volume to the “ Systematic 
Mineralogy,*' by the same author, published in 18S1, 
As far as space admits Mr. Bauerman endeavours to 
describe all the more important mineral species. His 
remarks about the names of minerals .and their deriva- 
tions are well chosen ; and both mining students and 
teachers of mineralogy should note the following para- 
graph : — ‘‘ In the case of minerals worked as metallic 
ores, the ordinary com inert' ial names should always he 
used where possible. Thus for nil purposes c()ppcr 
pyrites, tinstone, and zinc blende are preferable to chalco- 
pyrite. cassiterite, and sphalerite." 

The classification adf»ptcd by the author “ is in the 
main similar to that of Kammclsbcrg's * Mincral-C'hcmie.* " 
Each description gives the form, the structure, the com- 
position, and chemical characteristics, and concludes w ith 
the occurrence and distribution of the mineral. The 
crystallographic form is indicated both by Miller's nota- 
tion and that of Xaumann ; and the figures of crystals 
arc from the excellent wood blocks used originally for 
Brooke and Miller's “ Mineralogy.” 

As might be cvpecied from the author's wide experience 
as a traveller, the parts relating to occurrence arc gener- 
ally quite as complete as is compatible with the size o^ 
the volume ; but strange to say, under the head of copper 
pyrites, the author omits all mention of the great mines of 
the provinces of Huelva in Spain, and Alemtejo in Tortu- 
gal. It is true that they are not forgotten by him when 
speaking of iron pyrites ; but Kio Tinto, which produces 
more copper than any other mine in the world, surch 
dcsers'cs notice quite as much as Devon (ircai Consids, 
Mellancar, or South Caradon. \Vc must here correct 
an error of the author, who places Buitron in r<»rtugal, 
whereas it is in Spain : and the great l^>rtugucsc mine is 
at San Domingos, not at Pomaron, which is simply the 
port of shipment, about eleven miles from the actual 
workings. 

The author’s acquaintance with Cornwall is not so 
exact as might be expected, for we find him making the 
statement that ** in Cornwall ” the tourmaline “ is almost 
invariably known by the old German miners’ name of 
Schorl ; in reality the Cornish term is Cockle. Fluor is 
omitted from the list of minerals associated with tinstone, | 
and it is by no means so certain, as the author thinks, that 
kaolin has been produced by the action of atmospheric 
agencies upon the felspars of granite. There is, on the 
contrary, much to be said for the theory that the decom- 
posing agents came from below. The remark that copper 
pyrites has been found in Dolcoath and neighbouring 
mines ** in zones alternating in depth with tin ore,” w'ould 
lead one to suppose that there were several copper ore 
zones in the mines, which is not the case. The published 
section of Dolcoath shows only one copper zone, including, 
roughly speaking, the upper half of the workings, and one 
m VOL. XXX.— No. 776 


tin zone, comprising the lower half. No doubt tin ore 
was obtained also from the gossan or ferruginous capping 
of the vein, and it might therefore be said that there were 
two tin zones with an intermediate copper zone, but this 
is not what is stated by the author. Under pyrites we 
read In Cornwall the common term is Mundick, the 
varieties being distinguished as sulphur, copper, or arsen- 
ical mundic, according to the prevailing constituents.** 
Does the author mean by this that a Cornish miner 
would call copper pyrites “ copper mundic ’* ? If so, he is 
surely mistaken. 

\Vc regret that there arc occasional errors of spelling 
in the names of minerals and places. Thus ** Freiesle- 
benite” appears several times without the second “e,” 
though it stands correct in the Index, and ** Mer.*onite 
might puzzle the novice who had never heard of 
Meionite. However these arc slight blemi.shcs, and 
both they and the few other mistakes can easily be cor- 
rected in a second edition, which no doubt will be 
required, as Mi. Baiicrman's manual is clear, compact, 
and haiuly, ami is likely to be a favourite with students 

mineralogy. 


7'IiE J/().SVS7:5 OF XORT/I AMERICA 
Manual of ihc Mosses of North AmcHca. By Leo 
Lesquereux and Thos. James. 8vo, pp. 447, wath Six 
Plates Illustrative of the (ienera. (Boston; S. E. 
Cassino and Co. ; London : Triibncr and Co. 1884.) 
have much pleasure in calling the attention of 
bryologists on this side of the Atlantic to this 
excellent handbook of the “ Mosses of North America.” 
Many contributors have aided in its preparation, and a 
series of unfortunate cli.sastcrs have delayed its publica- 
tion at least ten vears beyond what was expected, a delay 
i which, however, h.is brouglit with it the compensation of 
greater coinj>lelcness. Its foundation was laid by W. S. 
.Siillivant, whr) contributed to the iirst edition of Gray’s 
“ .Manual of the Plants of the Northern Ignited States” 
in 1 848 a synopsis of the mosses then known within the 
same territory, which were not more than about 200 
species. In the second edition of the “ Manual,” pub- 
lished in 1856,1110 number of species was doubled, and 
five plates were given to show the essential characters of 
the genera. Of both these two treatises a few' separate 
i copies were also struck off. At that time there were four 
excellent bryologists resident in the country who were 
working actively- Sullivant, Lesquereux, Austin, and 
James- so that rapid progress was made. When the 
third edition of the “ Manual ” was issued, it was planned 
that .Sullivant, in cooperation with Lesquereux, who 
worked at mosses with Schimper before he emigrated to 
America, where he has done such excellent work in fossil 
botany, should undertake an improved handbook of the 
mosses as a separate publication. Sullivant died in the 
spring of 1873 without this being carried into efifect. His 
collection of specimens, drawings, and manuscript notes 
was bequeathed to the herbarium of Harvard University, 
which under the charge of Prof. Gray has for many years 
been the main centre for botanical work in the United 
States. It was planned that Mr. T. P. James, who be- 
longed to Philadelphia, but who removed to live at Cam- 

X 




462 


NATURE 


bridge, and who was excellently qualified for the task, 
should take SuUivant's place in the undertaking, but he 
died in 1882, and I^squcreux, in old age with his sight faiK 
ing, was again left alone. The book might have altogether 
collapsed if it had not l>een for the kind inlen'cntion of 
Dr. Sererio Walwm, who now has charge of the Harvard 
Herbarium, and who, although not s|>ecially a bryologist, 
has taken upon himself the needful critical and editorial 
labour that was required to complete it. 

The book as now ]mblished includes all the mosses 
which are know*n on the North Amerit an continent within 
the limits of the United .States and northwards, 'rhere 
IS already a “ Manual of the Mosses of 'rropical America,” 
by Mitten, in the Iw'clflh volume of the Joumai of the 
Linncan Society, and there are special monographs by 
Besciiere/le on the mosses of Mexico and the West 
Indies. Sullivant has published figures of most of the 
endemic types, and firummond, Austin and SiilJivant and 
Lesquereiix have issued extensive sets of dried specimens 
with numbers and printed labels. In the present work 
900 species arc included. A very large j)roportion of 
them are European, and as the close identity of the moss- 
flora of the icmperalc zone in the two continents is so 
interesting and important from a geographical ])oint of 
view, we should have been glad if the example of Dr. 
(•ray in markitig those species which are common to 
V.urojK: atid Anu*.ri( .1 had been followed. Df the six 
plates five are those whi< h were sket< lied out by .Sullivant, 
and the sixth is devoted mainly to the sec lions of I lypnum. 
'i'hc classilic alion docs not diflot matef ially from that c»f 
Ilruch and Schimper, familiar to us in I!ngland from 
being used in Wilson's “ nr)oIogia." 'riie clermitions of 
species and genera arc < oinmeiulaldy full and clear, and 
in not establishing or admitting species upon a slender 
foundation of differential character, the authors have 
followed the excellent example that has made Dr. 
Gray’s manual, which has now reached its fifth editiem, 
one of the most popular and i»raclically useful of botanical 
handbooks. 

At the end there is a useful glossarx of the technical 
terms used in the descriptions. As it is such a good and 
cheap book and includes such a large proportion (»f the 
British s))ecies, it is well worthy of the attention of our 
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when the winds blow in certain directions a heavy sea runs 
through it. This sound has been an effectual Isolater of Iona 
from the access of several species common in Mull. Among 
otherii are to be numbered snakes and other reptiles. Tradition * 
ascribes the immunity of the sacred isle to the blessing of St. 
Columba. Certainly it has been complete. Vet, strange to * 
say, this immunity has been this year endangered. During the 
late very hot August an adder attempted the passage to Iona, ^ 
and was in the act of effecting a successful landing, when, 
fortunately, it w'as seen by a hoy and a girl who were occupied 
among the stones on the sea-shore. The adder w'as tired by its 
long swim, and the boy killed it without difficulty by stamping 1 
nn its head, 'i his is surely a very curious case of migration ; 
and it is difficult to conceive the impulse und t which the snake 
committed itself to the tides and currents of a channel so broad 
and <langerous. 'J’hc hot weather of this year has no doubt 
developed in all reptiles an abnormal activity ; and I saw a 
youth in Mull who had recently very nearly lost hU life from the 
bile of an ndder. The dcscriptir>n given me of his condition for 
many houis l»roughl ho.ne to my mind almost for ihe first time 
that we have in onr own island a veritable mcmlKT of the terrible 
** '.rii;niatt»)ihidia.’' Jhit it seems rjuile unaccountable why 
siiili a repti'e should have nttemitted to cross the Sound of 
Iona. 

"Ihc other circumstance to which I have referred is the mar- 
vellous develoj)iiieni <if the .Salpidie this year in the Hebridean 
seas. I have cruised on tlio<* seas every year for fifteen year, 
regularly, and I have been often f>n the look-oiil for these curioir- 
organisms *, yet 1 have never seen them at all except once, and 
then only rarely an<l h»cally. Whereas this year the water whn 
laden with llieni nlinusi everywhere, and in some ]>!.\ceh it was 
lendered ;dniosi foul with their enormous (juaiuity. In the 
Sound of Iona iny tow-net was soon half filled w'ith them ; 
and the long cliains of l>cauliful pattcni which passetl under the 
yacht lent an additional charm to the exfjiii'iie eolmii* of that 
piiu* (>ccanic wafi i. Iti the Sound of Raas.iy, near Tort rec, the 
iininbci v\ as still greater. Ihit tlie maximum dtvelojnncnl ap- 
pealed in I.oeh Seav.iig, wlieie, as far down ns the eye could 
icacli. Micro was imihing to be seen but Saline in every varictv 
of eoneateiiation and decatenation — long ciiains, short cliains, 
am! countless myriads of sepaiated imllviduals —making the 
whole sea little nioic than a thick soup of Salpre. 

On being placed in a glass of water the muscular contractions 
of their luxlies were l>t*aulifully exhibited, ami their darling 
nmvements were very striking. 'I'heir ox»juisiic crystalline mate 
rial allowed every detail of ‘iructure to be seen ; ami »>n lieing 
jdaced in numbers in a bucket of w'atcr, and on being stirred at 
night, their phosjdiorescence was brilliant. 

J should be glad to know from any of your correspondent', 
whether there is any explanation of this exceptional development 
of these creatures. AroVI.I. 

Inveraray, September 6 

Meteor- Moon- and Sun-Shine 


home collertors. 
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LETTERS TO THE EDITOR 

[ Tkt EdUor does not hold himself resfomihle for oHnions expressed 
by kis correspondents. Neither can he unaertahe to return^ 
or to eo^espond with the writers of rejected manuscripts^ 
No notice is taken of anonymous communicoHons . 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
thed it is impossible otherwise to insure the appearance etfen 
of eommunkoHom containing interesting and novel facts.^ 

The DilTuiion of Species 

DuftiNG ft recent cruise emong the Hebrides two circutii- 
stanoes came before me, both of which are of some interest in 
natural history »one of them illustrating the curious conditions 
attending the diffusion of species, and the other illustrating the 
not less curious conditions affecting the mnliiplication of par- 
ticular species in parUcalar seasons. 

The celebrated Island of Iona is sepmted from the nearest 
part of the Isle of Mull by a sound wliich is three-quarters of a 
mile wide. It is the channel of very strong tidal currents, and 


Di si'fcMUNi; the C.ihon Hill fioni the Royal Observatory on 
Tuesday night, I wa-. imieh struck with the appearance, though* 
momeniar) only, of a fine meteor i>f Venus-like brightness, pass- f 
ing in a slh>rt cimrse from south•ea^t to north-ea.st nearly hori-| 
jronially, and a! a height of about half a degree alx)ve thei 
IMeiades, at 3 minute'* past 12 (i.M.T, The yellowness of thef 
meteor's light w as very conspicut>us, contrastea with the blueness- 
of the faint stars and of the sky about them in that direction.^ 
shiininering in j>ale blue reflected moonlight ; and seemed 
s|K*ak i»f abundance of sodium, a^ well as a low' temperature of*' 
incandescence, in that jiarlicular meteor. * 

Rut very’ different w'as the colour in the opposite quarter of- 
the sky, or just west of south, where the moon, within a day ol|| 
the full, was shining brilliantly, in white light immediately] 
around and alH>ve it, but prtKiucing l>etween it and the horizon^l 
and for a considerable distance on either side, exactly and 
l»erceptihly that faintly claret -coloured haze, w'hich I have been| 
remarkii^ alnjut and lieneaih the sun all this year. Precise!^ 
too as with the sun, the colour was shown on this occasion witn 
the moon to be in the ver>’ highest regions of the atmospber^ 
by any cumulus clouds, at heights of yaoo or 4000 feet, thaM 
floated past, l>etng pre-eminent on that w’arm -coloured backing J 
by the )>early whiteness of their lights and Idueness of theim 
shadow's.^|^ far quite ^reeaMy with Mr. Backhouse's receoli 
and very miresting letter in Nature (p. 359), stating that^he hacS 
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found a ^lar dust>ha]o» with effects like the above, more and 
more visible the higher he ascended amongst the Alps. 

That snich impearances were produced by solid jmrticles in a 
cold state, and not by any new gas introduced into the atmo- 
sphere, seems to be teme out by three sets of rather extensive solar 
spectro»x>ping5 which I have lately carried out ; for while there 
does not seem to be a single new line amongst the thousands of 
old ones, so far as I have yet examined the obser%‘aiions, there is 
only too abundant evidence of a continued dulling of the light 
of the sun’s continuous spectrum all along its range. 

This effect is of rourse more conspicuous in the faint regions 
at either end than in the bright middle, and w’ould ap|)ear to l»e 
t^ified to undeniably by the following differential observation, 
viz. that wdth a prismatic apparatus, wherewith I coubl sec lines 
in the bright regions, say ot B, C, and r>, rather better than I 
could with somewhat similar, hut darker, prism?- in 1877,-- 1 
could not see Brew^stcr’s line Y and its companion groups in the 
very faint ultra-rod so well as I did then ; and could not see the 
fiir&er*away line X at all, though in 1877 it was not only clear 
enough, but far fainter lines on cither side of it were visible and 
micrometrically measurable. Neither in 1S84 have 1 been able 
with the same eye and instrument to >ee anything at the vi<»let 
end of the spectrum of the grand banded lines H and K, tlumgh 
they formed a daily subject of observation in 1S77. 

In 1856 I remarkably appreciated that an ascent to 11,000 
feet of altitude on the Peak of Teneriffe enabled H and K to 
be seen with peculiar distinctness and fine resolution <jf much 
their haze at lower levels into sharp lines ; but wouUl tliat 
have been equ.ally the case lids ye.ar, when tlie inh.ibited regions 
of the earth, and the lower clouds loo, are covered in by a wide- 
spread blanket of dust in most anomalous extent and density? 

C. PiAzzt Smyth 
Astronomer- Royal for Scotland 
15, Royal Terrace, Edinburgh, .September 0 


Pons* Comet- Pink Glow 

This comet uas visible here up to the beginning t>f June. I 
saw it on fourteen nights in April and eighteen in Slay, including 
the last clexen nights of the latter iiioiuh. It ctuiM be seen with 
an opera-glass up to April 3 ; rny last sight of it was with a 
4-inch telescope on June I, <ir rather at 12. 30 a.nv. of June 2 
(— June id. ih. G.M.T.). (In April 24, ami again and par- 
ticularly on May 24 it seemed to me to have !)econH' suddenly 
fainter, though there seemed nothing in the state <»f ilie sky to 
account for it ; imleed, on the last-named night I have noted, 
“ sky veiy' clear.” Up to at least May 2S its motion in two or 
three hours couhl be filaiiily seen. On that night, though “very 
diffused and faint,” it was xisible before the moon had set. It 
had not, I think, on June 2 reached tiu* mittimum but 

as I had no cphi’meris subsequent to ilial (to the maldle of 
April) given in Naiuke, it \xould h.ave fieeii quite useless to 
have looked for it again after the iimon had passed, 

I may add that the “pink glows” have n<it yet left us ; on 
the last two evenings (July i and 2), which were dear, they 
were very distinct. A. S. Atkinson 

Nelson, N.Z,, July 3 

Alternation of Generations in Salpa 

While we are indebted to Prof, W. K, Brooks for having 
enunciated his views on this subject clearly in Nature for 
August 14 (p* 367)* I i*hould like to point out that the mis- 
quotations which he has called attention to in an artide of mine 
published in May (p. 67) do not invalidate the strength of the 
counter-arguments, although I must aisdogisc for their having 
been allowed to ap(>car. 

He does not acknowledge that the question at Issue is one not 
of fact but of the explanation of accepted fact, i.e. it is a ques- 
tion of theory. Undoubtedly an egg migrates from the fjody 
of the solitary Sal|Mi to that of the chain form, but Kowalevsky, 
who himself desenbes this, does not agree w’iih Prof. Br^joks' 
conclusion drawn therefrom. 

Prof. Brooks [^iiite^^ut at greater Ungth than I did that the 
‘ hermaphrodSi 

productive cell becomes marked out earlier and earlier, until in 
Salpa it is fully developed in the body of the gemmating 
individnaL Then, instead of showing by his nomendature that 


Sal|>a is the end of a series, he prefers to break loose from 
any attempt at continuity and to call the solitary Salpa a true 
female. 

I, however, pnTer to follow in the steps of Pi-of, Moseleyy 
who says of similar changes in the Hydtomedussc, that **it 
would lead to great concision if the old way of regarding the 
matter was upset. I'he past histoiy» of the gonophores must be 
taken into .account, and the fact that the sexual elements, tho^h 
now* develo|K‘d at a greater or less distance in man^'^ species, 
formerly uiuloubtetlly originated within the gonophore.^’ 

As Prof. Brooks tiocs not use language in this WTiy, it is not 
remarkable that he criticises me for using the term “ hydruid ” 
in regard to Uunina at a stage (tompamblt to the hydriform and 
gemmating person of a .Serlularian, although I ^Hunted out that 
it is a Medusa in both generations. 

*rhe fault of I'rof. Brooks’ argument is that he is not consistent. 
He says : “ Very many chain Salpx are pvoiluced at one time. 
As these liavc no power to repriuluee by budding, they have hit 
t/uir evarir^^ aliliough each of them when it is bom contains, 
like the bml of Pyrosoma, a single unfertilised egg.” 

If this ine.ms that the egg is the sole remnant (»f the ovary, 
it admits all that 1 c«>ntend for : Init if, (Ui the other hand, it 
means that in a less modified condition tlu'se must have an 
ov.ary propel to the buil as well iis the ovum rt'Ceived from the 
litary Salp.i, ii follows that .'salpa eannot be ditVerentialcd 
from a form like pMosoma, where there is, so to speak, a 
migiating o\arv, but no tiace of ovary independently formed in 
the biul. rhe sec«>nd o\£iry described by Salensky cannot lie a 
trace of this, for it is simply another ovum with lollicular cover- 
ing precisely like the tiist. R. N. liOt>l>MAN 

St. Joliifs l\)lU'ge, ( amlMiilgt* 


Forked Lightning 

Bv papers received by last mail I see that Mr. W. U. (iurley 
claims to have shown, by photographing a flash of lighthing, 
that the ordinary noti(Ui of /rWvv/ lightning must be given up, I 
do not know wlietlier this conclusion h.as been tirawn from the 
photograph of a single flash or not, but you will see from the 
Ineloscil photographs that the conclusion is an entirely false one. 
An examination of my photographs will show that all the flashes 
except one had the zigzag form, and that some o( them arc mag- 
nificently fotkecl. 'I'hey resemble very closely the )>))otogra))lis 
of sparks from .a Holt/ eleeliic.d machine, taken by Mr. A. 
Malheson in I'rof. 'I’ait's laboratory, ami jjuldished in vol. xxvii. 
P.irt 3, of the 7 'fUiuuu /ions of the Royal Society of I'.dinbtirgh. 
'I he amount of dcl.iil shown in the photograph of the tree 
illuminated by the flash gives one a very good idea of the bright- 
ness, wlieii we e<»nsider that exposure I’.'innot have exeeetled the 
millionth pait of a si;cond. I may add that my first photograph 
w.as taken on October 1 6, 1883, ami was eiiculated amongst 
friemls immediately afterwards, C. Mu.lltE SMITH 

Ma«lras Chrisiijin t^>lIege, Maibas, August 9 


Sun-Qlowi 

As one of the first to draw attention in iho St, /a*ncs" s UazetU 
of October 1, ami November 9, 1883, and many subsequent oc- 
casions, to those strange phenomena alnjiit the sun last autumn, 
will y<m kimlly .allow me space in your valuable columns lo ask 
how it is possible lo refer such effects any longer (as Mr. Back- 
house does in your paper of August 14, p. 359) to volcanic dust 
from, I presume, the Krakatoa eruption, when we know now 
that in south latitudes these jihenomena were olwerved by Mr, 
Ncison of the Natal Olwervaiory as early as the spring of 1883? 
He says that “they increased in intensity from February until 
June, when they were strongly marked.” I have watched the 
sky as an artist (out of London) for tmife forty years, and feel 
sure that this corona, or blanching of the sun, has t>een a more 
l>ers}stent feature of late years than fonncrly. It is still there, 
and may l>e seen without leaving England, or even X^ondon in 
clear weather, by looking for it from about an hour to half an 
hour before or after sunset and sunrise. The last very n^d 
winter and the preceding one could have had no connection 
with the Krakatoa eruption, and I think that we must now seek 
for an explanation of the present and past atmospheric pheno- 
mena in some increase of solar energy, and consequent lining of 
vapour higher than usual. Robert Lesus 

6, Moira Place, Southampton, August 24 
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Fireballs 

In addition to the occurrences recently recorded in your 
columns, it may be well to (iuotc a further olwervation commum 
cated in a letter, by Lady liorthwick, to the Morning Post for 
August 16, dated from Ucrculicht Ballinlaig, Perthshire, from 
which I extract the following particulars j-— 

Ah several curious phcn^micna of a like Kind had riecn described 
as having occurrerl in Kdinbur^h during a terrific thunderstorm 
on Tuesday, August 12, the writer proceeds to detail what had 
lieen witnessed f>y herself and sonic others in her neighliourhood. 
The storm began at lo o’clock in the morning and continued 
with unabated violence till past 10 at night. It appeared to be 
at its height from about 3 till 7 j).m., when as many as three 
flashes of lightning occurred in one peal of thunder. In many 
caKCs they were of a vivid pink colour. At al»out 6 o’clock a 
loud noise was heard, unlike any preceding it ; ** the heaven'* 
seemed lo ofien, and there issued from the clouds what ap|>eared 
like a ball of fire, al>out the siaeof a man’s head, which exidoded 
with a terrific crash, emitting quantities of sparks.” It then 
appeared to descend at a distance of n<»t more than twenty yards 
from the house. Mr. J. K. L.iughton, commenting upon the 
phenomenon in the next issue, states that ** ball li^tning ” is 
not solid, but yet in “j)assing along the surface of soft land it 
ploughs it up in a way that no cannon ball could do,” and refers 
to an instance of this mentioned by Scott in his ** Klenientary 
Meteorology. ” 

At a recent meeting of the Paris Academy of Sciences, M. 
Gaston Plants illustraterl some remarks ujM>n globular electric 
bfilts by producing artificially efiecls anal(»gous lo those of fire- 
Imlls, and il would be interesting to know more respecting their 
nature. As they a]>pear to occur only very occasionally, on 
account of the rare conditions of the atmosphere producing them, 
il is certainly advisable t<» collect all llie evidence respecting 
them that is obtainable, lly such means ii may in the course (if 
time become ^Kissible for those who are com|>etent to deal with 
the facts, to arrive at some definite conclusions concerning this 
little understood phenomenon. Wm. WjiiTI’. 

September 2 


Deep-Sea Corals 

PKOF. II. N. Moski.fy, F. K.S., in his masieily address to 
the Biological .Section of the British Association at Montreal, 
dealt, amongst other matters, with the zoological position of the 
remarkable genera of deep-sea corals named C 7 i 4 y*tiat nohist and 
Haphphytlw and Duncania^ of Pourtales. He states that he 
has found, after examing sections of the Last-named genus, that 
the soft parts indicate that il and the others are llexactinia^ and 
have the construction of CaryophylHa and of all other corals of 
that group. These genera were placed amongst the Kugosa, 
the first-mentioned by myself fourteen years since, and the 
others by Pourtales later on. On April 3 of the present 
year I read a communication to the Linncan Society, entitled 
“A Revision of the Families and Genera of the Madrei>orana,” 
and this revision is published. As Prof, Moseley left Kngland 
before I could send him a copy, he and some other naturalists 
who study the corals will be jHThaps interesto«l by knowing that 
1 have placed those genera where Prof. Mdselcy has Ioc.atcd 
them subsequently. 'I'hcy fiirm an alliance in the family 'rur- 
binolida?, and I was led to alter the classificaiory poNition on 
account of a careful examination of the hard parts. 

August 30 P. Martin Duncan 

Iridescent Lunar Halos 

On the evening of July 4, from 5.30 o.in. to 7 p.m., the 
moon, eleven days old, was surrounded wiin a scries of extra- 
ordinary halos consisting of n succession of concentric rings ; 
fine, clear starlight ; %’ery light airs from south-west and west- 
Bouth-west ; thermometer, 42*. 

At 5.30, very light fleecy scud from south-west, the moon sur- 
rounded with a h(uo of about three times its diameter, of dullish 
white within a ring of omnge ; rapid changes ensued ; the moon 
appeared within an opaque circle intensely white, surrounded 
with chromatic rings in the following order-yellow, oroide, 
reel, indigo, abroad ring of blue, yellow, orange, red, indigo, 
deep blue, bordered by a faint ring of orange. At this time the 
moon appeared as a bright boss on a many-coloured shield ; 
chc^es rapidly followed ; at 5.35 the rings were os follows — 
white, yellow, orange, red, indigo, blue, yellow, orange ; for 


some moments the outer ring of orange became blurred, the 
broad ring of blue very deep and beautiful ; at 5.50 all of the 
halo had disappeared ; sky clear, bright starlight all round, ex- 
cept where a few light fleecy clouds lay to the north-east At 
6. to light scud from south-west ; at 6.12 halo again formed, as 
follows — white, yellow, orange ; in a few moments were added 
red, indigo, blue, orange ; soon a mass of whitish scud, light 
and fleecy, seemed to gather round the moon widely, in a huge 
irregular oval, changing almost to a circle with uneven edges. 
At 6.20 the halo had disappeared ; then came a bow-shaped 
yellowish coloration on the south-west of the moon, changing 
instantly to orange, red, indigo, faint indistinct orange ; at 
6.22 all clear again ; at 6.29 bright almost dazzling rays im- 
mediately surrounded or jettied from the moon. At 6.30, north 
of the moon, orange appeared on some light scud ; soon changes 
again look place : immediately on the edge the moon, where 
the rays were so brilliant, was now very dark with jagged edges 
within an intensely white ring, surrounded with a series of 
shari>ly-dcfined chromatic rings in the order they appieared at 
5.35. At 6.35 another mass of whitish scud widely surrounded 
the moon as before described ; at 6.48 all clear again ; instantly 
after an orange patch ap{>eared on scud to the north ; at 6.56 
orange on cast ; at 7 p.m. all was again clear ; rays as dazzling 
as at an earlier period ; temperature sensibly lower ; frost at 
night. T. H. PoTTS 

Ohinitahi, N.Z., July 5 


Sextants 


In your review of the EncyclopaKlia Britannia ” published 
last week I notice that reference is made to an article on navi- 
gation by Capt. Moriarty, and attention is called to the very 
serious error in sextants arising from false centering. Having 
had some experience in the examination of these instruments, 
1 can jiractically testify to this most important defect. Only a 
week or so since two sextants were received here for trial, 
one of which liclongcd to a cajitain of the mercantile marine. 
In lioih instances, altliough the mirrors and shades were good, 
yet the arc error clue to false centering was excessively large, in- 
creasing from o at o*’ to + f at 60“, while at 90’’ it amounted to 
fo'. Surely this must be a .serious matter to navigators, but, as 
you point out, for the small fee of five shillings |>crsons ordering 
a sextant may direct the maker to .send it to Inc Observatoiy, 
where suitable apparatus is arranged not only for examining the 
arc but also the mirrors and shades. It is only fair, however, 
to say that when instruments arc sent direct from the makers we 
do not often have occasion to reject one. Indeed, superior sextants 
by first-class makers rarely have an error exceeding i' of arc, and 
often not more than 30", but how few these are in comparison with 
tlie hundreds of inferior instruments that pass into the hands of 
the public without Ixiing tested. T, W. Bakbr 

The Kew Ol)sei^’ator)’, Richmond, September 2 


Blectrical Rainbow 
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I WAS one of a depui.ition of River Tyne Cornu 
visited the South Foreland, to see the ex]>crimenti 
on trial there, on Saturday night, August 30. We t 
across the fields from the lights towards the observini 
a distance of about a mile and a half. There w'as a 1 ^ 

Ic'-s, and a shower of rain as w e were approaching the** hut, and 
every time the electric light from A tower revolved, a rainbow, 
very like a faint lunar l>ow, made its ap|>canince. 1 could not 
see any prisin.atic colour, and the Imw was only produced by the 
large tWtric light, wdih carlions of 1 J inch in diameter. There 
w'a.s no bow visible from the old light, which has carbons of 
alH^iit 8 it'ch SQuare, and none from either the gas or oil lights. 
1 was informeti that this was the first time such n phenomenon 
had lieen obser^'cd. R. S. Newall 

Femdene, Septcmlicr 3 


Rainbow on Spray 

A CURIOUS appearance, which I have never observed before, 
was visible here for a few minutes this forenoon. Large breakers 
were rolling in to the bay, and their fronts (covered with foam) 
were brilliantly white in the sunshine. But, as each pamed a 
iMirticular spot, directly oppe^ite to the sun, the spray blown 
Imck fri^'Ji its crest took a bright reddish-brown coloar, THw 
was fJU 0/ tkt primary raiulhsw. When observed from a 
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more elevated point, the apparent colour of the ^pray became 
blnish. G. H. 

September 5 

Circular Rainbow aeen from a Hill-top 

Noticing a commimication in Nature (p. 361) recarding 
the phenomenon of a circular rainbow, I thought it worth while 
to mention a case which lately came under my obsen’ation. 
Standing on a point of rock just opposite the beautiful falls of 
Montmorenci, Quebec, I was surjmsed to see a rainbow in the 
form of a circle passing through my feet. The spray from the 
falls was being blown into a deep cove in front of me, and the 
sun was high in the heavens behind. The primary was well 
defined and very beautiful ; the secondary was faint. I un- 
derstand that the conditions for seeing this circular rainl>ow are 
not often favourable at Montmorenci ; still it may not l>e amiss 
to advise intending visitors not to stop at the bottom of the stei>s 
which lead down below the falls, but to clamber over the rocks 
as near the water as possible. W. I.. (looUWiN 

Montreal, August a8 

Intelligence in Progt 

A FRIEND in Scotland has a small lake in his gnninds, which 
arc surrounded by a high wall. At the bottom of the lake is a 
sluice by which the water can be let ofl‘ into a burn 1k*1ow the 
rounds. A few weeks ago the lady of the house was walking 
own the road outside the wall towards the bum when, to her 
astonishment, she met a multitude <»f frogs making their way up 
the road, which males a considerable det(»ur, to the gate leading 
into the grounds. On inquiry ^he found that the lake had that 
morning lieen emptied through the sluice, and it was jdain that 
these were frogs which, having been carried down with the water 
to the bum, were now making their way back to their old home. 
By what instinct did they know that the long rtiad led to the 
point from which the short one had starie<l ? B, W. S. 

September 3 


THE TEMPERATURE OF THE SOLAR 
SURFACE 

T he pow'cr developed by the sun motor, recorded in 
Naturk, vol. xxix. p, 217, has established relations 
between diffusion and energy of solar radiation which 
prove that the temperature of the surface of the .sun is 
extremely high. I have, therefore, during the summer 
solstice of 1884, carried out an experimental investigation 
for the purpose of demonstrating the temperature of the 
solar surface corresponding with the temperature trans- 
mitted to the sun motor. Referring to the illustrations 
previously published, it will be seen that the cylindrical 
heater of the sun motor, constructed solely for the purpose 
of generating steam or expanding air, is not w ell adapted 
for iil exact determination of the amount of surface ex- 
posed to the action of the reflected solar rays. It will be 
perceived on inspection that only part of the bottom of 
the cylindrical heater of the motor is acted upon by the 
reflected rays, and that their density diminishes jp-aaually 
towards the sides of the vessel ; also that owing to the 
imperfections of the surface of the reflecting plates the 
exact course of the terminal rays cannot be deflned. 
Consequently, the most important point in the investiga- 
tion, namely, the area acted upon by the reflected radiant 
heat, cannot be accurately determined. I have accordingly 
constructed an instrument of large dimensions, a polygonal 
reflector (see Fig. i), composed of a series of inclined 
mirrors, and provided with a central heater of conical 
form, acted upon by the reflected radiation in such a 
manner that each point of its surface receives an equal 
amount of radiant heat in a given time. The said reflector 
is contained within two regular polygonal planes twelve 
inches apart, each having ninety-six sides, the perimeter of 
the upper plane corresponding with a circle of eight feet 
diameter, that of the lower pl^e being six feet. The cor- 
responding sides of these planes are connected by flat 
taper mirrors composed of thin glass silvered on the out- 


side. When the reflector faces the sun at right angles, each 
mirror intercepts a pencil of rays of 33*61 square inches 
section, hence the entire reflecting surface receives the 
radiant heat of an annular sunbeam of 32’6i X 96 3130 

square inches section. It should be observed that the 
area thus stated is 0 01 1 less than the total foreshortened 
superficies of the ninety-six mirrors if sufficiently wide to 
come in perfect contact at the vertices. Fig. 2 represents 
a transverse section of the instrument as it appears when 
facing the sun ; the direct and reflected rays being in- 
dicated by dotted lines. The reflector and conical heater 
arc sustained by a flat hub and eight radial spokes bent 
upwards towards the ends at an angle of 45'^'. The hub 
and spokes are supported by a vertical pivot, by means of 
which the operator is enabled to follow»the diurnal motion 
of the sun, while a horizontal axle, secured to the upper 
end of the pivot, and held by appropriate bearings under 
the hub, enables him to regulate the inclination to corre- 
spond with the altitude of the luminary. The heater is 
composed of rolled plate iron 0*017 inch thick, and pro- 
vided with head and bottom formed of non-conducting 
materials. By means of a screw-phig passing through the 
bottom and entering the face of the hub the heater may 
be applied and removed in the course of five minutes, an 
important fact, .is will be seen hereafter. It is scarcely 
necessary to state that the prtiportion of the ends of the 
conical heater should correspond with the |)crimetcrs of the 
reflector, hence the diameter of the upper end, at the in- 
tersection of the polygonal plane, should be to that of the 
lower end as 8 to o, in order that every part may be 
acted upon by reflected rays of equal density. This con- 
dition being fulfilled, the temperature communicated will 
be perfectly uniform. A short tube passes through the 
upper head of the healer, through which a thermometer 
is inserted for measuring the internal temperature. The 
stem being somewhat less than the bore of the tube, a small 
opening is formed by which the necessary equilibrium of 
pressure will be established with the external atmosphere. 
It should be mentioned that the indications of the thermo- 
meter during the experiment have been remarkably 
prompt, the bulb being subjected to the joint influence of 
raduation and convection. 

The foregoing particulars, it will be found, furnish all 
necessary data for determining w ith absolute precision the 
diffusion of rays acting on the central vessel of the solar 
pyrometer. But the determination of temperature which 
uninterrupted solar radiation is capable of transmitting to 
the polygonal reflector calls for a correct knowledge of 
atmospheric absorption. Besides, an accurate estimate of 
the loss of radiant heat attending the reflection of the rays 
by the mirrors is indisficnsablc. Let us consider these 
points separately. 

Atmospheric Absorption. - The principal object of 
conducting the investigation during the summer sol- 
stice has been the facilities afforded for determining 
atmospheric absorption, the sun’s zenith distance at 
noon Deing only 17 ’ 12' at New York. The retardation 
of the sun’s rays in passing through a clear atmosphere 
obviously depends on the depth fHjnctratcd ; hence — 
neglecting the curvature of the atmospheric limit — the 
retardation will be as the secants of the zenith distances. 
Accordingly, an observation of the temperature produced 
by solar radiation at a zenith distance whose secant is 
twice that of the secant of 17'^ 12', viz. 6r 28', determines 
the minimum atmospheric absorption at New York. The 
result of observations conducted during a .series of years 
shows that the maximum solar intensity at 17'’ 12' reaches 
66''*2 F., while at a zenith distance of 6i* 28' it is 52'»*5 F. ; 
hence, minimum atmospheric absorption at New York, 
during the summer solstice, is 66'"‘2 - 52'’''5 — I3‘**7 F., or 
1 3*7 

M 0*207 of the sun’s radiant energy where the rays 

enter the terrestrial atmosphere. 

In order to determine the loss of energy attending the 
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reflection of the rays by the diagonal mirrors, I have con- 
structed a special apparatus, which by means of a 
parallactic mechanism faces the sun at right angles during 
observations. It consists principally of two s nail miirors, 
manufactured of the same materials as the reflector, placed 
diagonally at right angles to each other ; a thermometer 
being applied between the two, whose stem points towards 
the sun. The direct solar rays entering through perfora- 
tions d! an appropriate shade, and reflected 1^ the in- 
clined mirrors, act simultaneously on opposite sides of the 


! bulb. The mean result of repeated trials, all diflfering 
but slightly, show that the energy of the direct solar rays 
acting on the polygonal reflector is reduced 0*235 before 
reaching the heater. 

In accordance with the previous article, the investiga- 
tion has been based on the assumption ihsLi, the tempera’- 
; tures produced by radiant heat at given distances from 
its source are inversely as the diffusion of the rays at those 
distances. Jn other words ^ the temperature produced fy 
' solar radiation is as the density of the rays. 



Captain Ericsson's Solar Pyrometer, erected at New York, 1884. 


It w'ill be remembered that Sir Uaac Newton, in es»ii- earth from the same as 6 to ic^, tlie author of the 
mating the temperature to which the comet of i6'>o was ** Principia” asserted that the density of the rays was as 
subject^ w^hen nearest to the sun, based his calculations ; 1000^ to 6- « 28,000 to i ; hence the comet was subjected 
on the result of his practical observations that the maxi- ‘ » 

mum temperature produced by solar radiation was onc- 
third of that of boiling water. Modern research shows 
that the obserx'cr of 1680 underrated solar intensity only 
5* for the latitude of London. The distance of the ctunct 
from the centre of the sun being to the distance of the 


to a temperature of 28,000 X ^ ~ 1,680,000®, an 

intensity exactly ** 2000 times greater than that of red- 
hot iron " aU^mperature of 840'. The distance of the 
comet from IBe solar surface being ec^ual to one-third of 
the sun's radius, it w ill be seen that, in accordance writh 



NATURE 


S ^ t . II, 1884] 


467 


the Newtonian doctrine, the temperature to which it was j 
subjected indicated a solar intensit>* of « i 

2,986,000* F. 

The >%Titcr has established the correctness of the 
assumption that “the temperature is as the density of 
the rays,” by showing practically that the diminution 
of solar temperature (for corresponding zenith distances) 
when the earth is in aphelion corresponds with the 
increased diffusion of the rays consequent on increased 
distance from the sun. This practical demonstration, 
however, has been questioned on the insutVicient ground 
that “ the eccentricity of the earth’s orbit is too small and 
the temperature produced by solar radiation too low ** to 
fiirnish a safe basis for computatitms of solar temperature. 

In order to meet the objection that the ditlusion of the 
rays in aphelion do not differ sufficiently, the solar 
pyrometer has been so arranged that the density, /.<*. 
the diffusion of the reflected rays, can be changed from 
a ratio of i in 5040 to that of I in 10,241. This has 
been effected by employing heaters respectively 10 inches 
and 20 inches in diameter. With reference to" the “ low " 
solar temperature pointed out, it will be perceived that 


the adopted expt^ient of increasing the density of the 
rays without raising the temperature by com^ergU^ 
radiation, removes the objection urged. 

Agreeably to the dimensions already specified, the area 
of the lo-ihch heater acted upon by the reflected solar 
rays is 331*65 square inches, the area of the 20-inch 
heater being 673 9 square inches. The section of the 
annular sunbeam whose direct rays act uf>on the poly- 
gonal reflector is 3130 square inches, as before stated. 
Regarding the diffusion of the solar rays during the 
investigation, the following demon stmt ion will be readily 
understood. The area of a sphere whose radius is equal 
to the earth’s distance from the sun in aphelion being to 
the sun's area as 21S i Mo i, while the reflector of the solar 
pyrometer intercenis a sunbeam of 3130 square inches 
section, it follows that the reflector will receive the radiant 

heal developed by 0 0658 square inch of the si>lar 

surface. Hence, as the 10-inch heater presents an area of 
331*65 square inches, we establish the fact that the re- 
tlccled solar rays, acting on the same, are diffused in the 

ratio of 331 ‘65 to 0*0658, or ~ 5040 to i ; the 



diffusion of the rays acting on the 20 inch healer being as 
«73'9 to 00658, or = 10,241 to i. 

The atmospheric conditions having proved unfavourable 
during the investigation, maximum solar temperature was 
not recorded. Accordingly, the heaters of the solar pyrometer 
did not reach maximum temperature, the highest indica- 
tion by the thermometer of the small heater being 336 5, 
that of the large one being 200^*5 above the surrounding 
air. No compensation will, however, be introduced on 
account of deficient solai heat, the intention being to base 
the computation of solar emperature solely on the result 
of observations conducted at New York during the 
summer solstice of 1884, It will be noticed that the 
temperature of the large heater is proportionally higher 
than that of the small heater, a fact showing that the 
latter, ownng to its higher temperature, loses more heat 
by radiation and convection than the former. Resides, 
the rate of cooling of heated bodies increases more rapidly 
than the augmentation of tem]^rature. 

The loss occasioned by the imperfect reflection of the 
mirrors, at before stated, is 0*235 the energy transmitted 
by the direct solar rays acting on the polygonal reflector, 
h^ce the temperature which the solar rays arc capable of 
imparting to the large heater will be 2oo**5 X 1*235 ■■ 
247 *617 ; but the energy of the solar rays acting on the 


rt'Jh itor IS reduced 0 207 by atmospheric absorption, con- 
sequently the ultimate temperature which the sun’s radiant 
encriry is capable of imparting to the heater is 1*207 X 
247 *617 29S *87 K. It is hardly necessary to observe 

that this temperature (developed by solar radiation dif- 
fuseil fully teivlboinandfold) must be regarded as an 
lUiUiU temperature, since a perfectly transparent atmo- 
sphere, and a reflector capable of transmitting the whole 
energy of the sun’s rays to the heater, would produce the 
same. 

I'he result of the experimental investigation carried out 
during the summer solstice of 1884 may be thus briefly 
stated, 'riie diffu*»ion of the solar rays acting on the 20- 
inch heater being in the ratio of i to 10,241, the tempera- 
ture of the solar surface cannot be less than 298**87 
X 10,241 = 3,060,727" F. I'his underrated computation 
must be accepted unless it can be shown that the tem- 
perature produced by radiant heat is not inversely as the 
diffusion of the rays. Physicists who question the ex- 
istence of such high solar temperature should bear in mind 
that in consequence of the great attraction of the solar mass, 
hydrogen on the sun’s surface raised to a temperature of 
4000' C., will be nearly twice as heavy as hvdrogen on the 
surface of the earth at ordinary atmospheric tempera* 
turcs ; and that, owing to the immense depth of the solar 
atmosphere, its density would be so enormous at the stated 
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low tcmpcrattire that the obsen ed rapid movements within 
the solar envelope could not possibly take place. It 
scarcely needs demonstration to prove that extreme 
tenuity can alone account for the extraordinary velocities 
recoraed by observers of solar phenomena. But 
exirme tenuity is incompatible with low temperature 
and the pressure produced by an atmospheric column 
probably exceeding 50,000 miles in height subjected to the 
sun*s powerful attraction, diminished only one-fourth at 
the stated clevaticm. These facts warrant the conclusion 
that the high temjierature established by our investigation 
is requisite to prevent undue density of the solar atmo- 
sphere. 

Jt is not intended at present to discuss the necessity of 
tenuity with reference to the functions of the sun as a 
radiator ; yet it will be proper to observe that on merely 
dynamical grounds the enormous density of the solar 
envelope which would result fr(jni low temperature, pre- 
sents an unanswerable objection t(» the assumptio.i of 
Pouillet, Vicaire, Sainte-Claire Devillc, and other eminent 
sar/antSf that the temperature of tlic solar surface does 
not reach 3000" C. J. LIricsson 


r//£ HRITJSJI ASSOCIA TION 

H osts and guests have been abundantly satisfied 
with the results of the Canadian Meeting of the 
British Association. The Canadians have done their 
very utmost for their guests, and the latter appear to have 
responded heartily. There have been, to judge from the 
VC17 full reports in the Times ^ some notable incidents in 
connection with the meeting, which will no doubt be fully 
noticed in the reports from our Special Correspondents, 
which we hoi>e to receive in time for next week’s number. 

The General Committee met on Wednesday, with Lord 
Rayleigh in the chair. 1 ’lie aggregate memliersbip was 
refMjrted as J773, of whom 558 were old and 1215 new. 
The following arc the grants of money that have been 
made 

Mathematical Section. — Meteorological observations 
near Chepstow, 25/. ; synoptic charts of the Indian 
Ocean, 50/. \ reduction of tidal observations, 10/. ; calcu- 
lation of mathematical tables, 100/. ; meteorological ob- 
servations on Ben Nevis, 50/. ; solar radiation, 20/. ; 
meteoric dust, 70/. 

Chemical Section. — Vapour pressures and refractive 
indices of salt solutions, 25/. ; chemical nomenclature, 
5/. ; physical constants of solutions, 20/. 

Geological Section.— Volcanic phenomena of Vesuvius, 
25/.; Raygill fissure, 15/.; carthc|uake phenomena of 
Japan, 75/. ; fossil Thyllopoda of the Paheozoic rocks, 
25?. ; fossil plants of British Tertiary and Secondary 
beds, 50/. j Geo/ogioii Record^ 50/, ; erosion of sea- 
coasts, 10/. ; circulation of underground waters, \oi. 
Biological Section.- -Tabic at Naples Zoological Sta- 
tion, 100/. ; Zoological Record 100/, ; migration of 
birds, 30/. ; exploring Kilimanjaro and adjoining moun- 
tains of Equatorial Africa, 35/. ; recent Polyzoa, 10/. ; 
marine biological station at Granton, 100/. ; biological 
stations on coast of United Kingdom, 150/. 

Gec^paphical Section. — Exploring Ne>v Guinea, 200/. ; 
exploring Mount Roraima, too/. 

Mechanical Section.— Patent legislation, 5/. 
Anthropological Section.— Investigating the character- 
istic physical and other features of north-w*est tribes of 
Canada! 50/. ; physical characteristics of the races in the 
British Isles, 10/. Total, 1525/. 

In the case of the follow^ing Committees no money 
grants were voted : — Committees on practical standards 
for use in electrical measurements, for promoting tidal 
observations in Canada, for calculating tables of funda- 
mental variations of alg^ebraic forms, for securing har- 
monic analysis in reducing tidal observations, for com- 


paring and reducing magnetic obser\'ations, for investi- 
gating the rate of increase of undet^ound temperatures, 
for securing an international geological map of Europe, 
for reporting on erratic blocks of England, Wales, and 
Ireland, for examining marine life on coasts and rivers of 
North America, for survey of Palestine, and for science 
teaching in elementary schools. A vote was passed that 
the Council be recommended to request the Admiralty to 
adopt an harmonic analysis for the reduction of tidal ob- 
servations. This is already being done in Germany, 
France, India, and elsewhere. A letter was read on the 
subject prepared by Sir William Thomson and Prof. G. 
H. Darwin to send to the Admiralty. The Council was 
also recommended to request the Canadian Government to 
adopt measures for investigating the physical character, 
languages, social and artistic condition of the native 
tribes of the Dominion. Various American members 
having suggested that an International Scientific Con- 
gress be f<)rmed, this subject was referred to the 
Committee by several Sections. 

The General Committee adjourned to meet in London 
on November ii. 

The closing meeting of the Association was held in 
Queen’s Hall the same afternoon. There was a large 
attendance, Lord Rayleigh being in the chair. Admiral 
Ommannc)', the acting treasurer, announced the member- 
ship, and also the total receipts, which have been about 
1800/. The suggestion as to an International Scientific 
Congress was received with applause. 

The Corporation and Faculty of McGill University 
w^erc on the platform, and Sir William Dawson, the 
Principal, after a brief preliminary address, conferred the 
honorary degree of LL.I). upon the leading members of 
the Association, \\ hose names have already been given. 
As the diplomas were delivered, warm applause greeted 
each recipient. 

Lord Rayleigh thanked the University for the honours 
conferred and also for the splendid hospitality given to 
the Association, the recollection of which they would 
retain during llie remainder of their lives. He said that 
no previous meeting had been so well provided with 
meeting-rooms as the University furnished. As a slight 
token of acknowledgment for Montreal’s reception, the 
Association had provided a gold medal and endowment 
for McGill University, although he felt they could never 
fully appreciate the generosity of their hosts. 

Sir Richard Temple mo^'ecI, and Prof. Boyd Dawkins 
seconded, a resolution expressing cordial sympathy w'ith 
the popular movement set on foot in .Montreal to establish 
a public library worthy of the great city to properly mark 
the occasion of the first meeting of the British Association 
in Canada. Both made brief addresses, urging the mem- 
bers to aid the project. Sir William Thomson spoke in its 
advocacy, saying that a good library would be of vast 
importance to Montreal and to this portion of North 
America, that it would be an excellent basis for the sub- 
sequent establishment of a good scientific school. He 
urged the members to give liberal subscriptions. The 
resolution was adopted amid applause. 

Sir Lyon Playfair moved, and General Lefroy seconded, 
a resolution of cordial thanks to the Dominion Govern- 
ment for the aid, support, and sympathy shown in pro- 
moting the Montreal meeting of the British Association, 
and for the warm interest felt in its success, which was 
adopted. Mr. J. White, a member of the Canadian 
House of Commons, responded for the Dominion Govern- 
ment. 

Sir William Thomson moved, and Sir Frederick Bram- 
well seconded, a resolution of thanks to the McGill 
University, the Corporation of Montreal and its citizens, 
with a long list of other bodies who aided in promoting 
the objects of the meeting. Sir James Ferrier responded, 
saying, in the course of a felicitous address, that already 
the projected public library had been fairly started by a 
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proposed gift to McGill College for this purpose, by a 
benevolent gentleman of Montreal, of $50,000. 

Other votes of thanks were passed to railway, steamer, 
and telegraph companies, and others who have* aided the 
meeting. Nir. Hugh McLennan and Mr, Andrew Robertson 
responded for them. 

The final v<He of thanks to the President was moved 
by Prof. Daniel Wilson and seconded by Prof. Robert 
Ball and Sir William Dawson, .After a brief appropriate 
reply by Lord Rayleigh, the llritish Association adjourned, 
to meet at Aberdeen in 1885. 

About 300 British and Canadian members of the 
Association have arrived in Philadelphia from Montreal 
to attend the meetings of the American Association for 
the Advancement of Science. A local hospitality com- 
mittee received them at the railway stations, providing 
homes for them with citizens or in hotels. They were 
formally w»elcomed to F^hiladelphia at a large meeting at 
the Academy of Music on Friday night. Mr. John 
Welsh, formerly Minister to England, delivered an address 
as chairman of the local committees, and Provost Pepper, 
of the University of Pennsylvania, made a special address 
of welcome, to which Prof. Robert S. Ball replied for the 
British Association. A members’ promenade reception 
and banquet followed. The British guests were given 
excursions on Saturday to the Atlantic sca-c(»ast resorts 
near Philadelphia ; also by the Pennsyhania Railroad to 
Cresson, at the summit of the Alleghany Mountains ; also 
by the Reading Railroad through the anthracite coal 
regions of Pennsylvania. 

The American .Association hat^ appointed a Committee 
to confer with a similar Committee of the British Associa- 
tion relative to arranging for the proposed International 
Scientific Congress referred to in the closing proceedings 
of the British Association at Montreal. 


SFCTION E 

(lEOClRAPHY 

OpENINO ADPRL.Sb HY (iF.NERAI. SiR J. II. I.F.FROY, K..\., 
C.a, K.C.M.t;., F.R.S., 1 ..S..A., V.P.K.Ci.S., PRKSIDFNT 
OF THE Section 

Man’s acquaintance with the planet he inhabits, with the 
earth which he is to replenish and to .subdue, has been .a thing 
of growth .so slow, and is yet so imj)erfcct, that we may Io(»k to 
a far distant day for nn approach to a full knowledge of the 
marvels it offers, and the provision it contains for his well being. 
He ha.s seen, as we now generally believe, in silent operation, 
the Iwilanced forces which have replaced the glacier by the forest 
and the field ; which have carved out our present delights of hill 
and dale in many lands, and clothed them with beauty ; anrl it 
tsoLy be that changes as great will pass over the face of the earth 
before the la.st jiagc of its historj' is written in the books of 
eternity. But it is no longer before unoWrvant eyes that the 
procession of ages passes, (ieography records the onward m irch 
of human families ; often by names which survive them it rears 
^during monuments to great discoverers, lea<lers, and sufferers ; 
it ijs an indispensable minister to our every-dsy wants and in- 

a uiries ; but licyond this it satisfies one of the most widely 
iffused and instinctive cravings of the human intelligence, one 
which from childhood to maturity, from maturity to old age, in- 
vests iKnks of travels with an interest belonging to no other class 
of literature. If the profier study of mankind is man,” where 
else can we learn so much about him, or be presented with such 
perplexing problems, such diversity in unity, such almost in- 
cremble contrasts in the uses of that noble reason, that fiodlike 
apprehension, which our great poet attributes to him ? or .sec the 
** beauty of the world, the paragon of animals” {Hamlet^ Act. ii. 
Sc. 3 ) in conditions so unlike his birthright ? Geography, then, 
is far from being justly regarded as a dry record of details which 
we scarcely care to know, and of statistics which are often out 
of date. 

It u scarcely necessary to do more than allude here to the 
intioiate relatian.s between geography and geology. The changes 
00 the earth’s snrfSsce effected within hStorical times by the 
operation of geological causes, and enumerated in geological 


liooks, arc far more numetxnis and generally distributed than 
most persons are aware of ; and they are by no means confined 
to sea-coasts, although tlie presence of a natural clatum in the 
level of the sea makes them more observetl there. .A recent 
German writer. Dr. Hahn, has enumerated nincty-siv more or 
le>s extensive tracts known to be rising or sinking. Wo owe to 
Mr, R. A. reaci>ck the accumulation of abundant evidence that 
the island of Jersey had no existence in Ptolemy's time, and 

J irobably was not wholly cut off from the Continent U*fore the 
ourlh or fifth cimtury. Mr. A. Howarth h.is collerltvl similar 
proofs as to the -Arctic regions ; and every fresh discvivery adds 
to the numlier. Thus the gallant, ill-faiovi Do I.ong, a name not 
to be mentioned without homage to heroic eountgc and almost 
superhuman cmlurance, found evidence that Bennett Island ha.s 
risen a humlred feel in tpiile recent times. Nordenskjbld found 
the remains of whales, evidently killed by the e.'irly Dutch fishers, 
on elevateil tcriMces of Martin’s Islaml. The recent etmclusion 
of Pn>f. Hull, that the laml between Sue/ .and the Bitter l..akcs 
has risen since the Exodus, throws fresh light tm the Mosaic 
.iccounl of that great event ; and to go still further south, we 
learn from the Indian .Survey that it is “ almost certain ” that the 
me.in sea-level at Marlras is a foot lower, i.e. the land a foot 
higher, than it was sixty years .ago. If 1 do not refer to the 
changes on the west side of Hudson's Bay, fi»r a distance of 
at least six hunilred miles, it is only Is'cnuse 1 presume 
ihjil the researches of Di. k«)herl Bell are li»o well known 
here to require ii. .Any i»f my he.iieis who may have visited 
Bermud.i are aw.aje that so gently has that islan»l suhsideil, that 
great hangings of stalactite, unbroken, may he fourul dippinp 
many feet intt> the sea, or, at all events, into salt-water pmds 
standing at the same level, and we have no rcas<*n to Mippose the 
sinking to have come to an end. We learn from the ( hinese annals 
I that tht‘ so-called Hot Lake Issyk-kul, of 'I’urkcstan, was forme<l 
1 by some convulsion of nature about years ago {Proc, 

I vol. xviii. p, 250), and there seems no good reason to reject the 
1 lapancse legend tliat Fusiyama itself w;is suddenly thrown up 
' in the third century before our era (it,i\ aSh). These are but 
illustrations of the assertion I began with, that geography 
an<l geology arc very nearly connected, and it would i)C equally 
easy to show on how many points we touch the domain of botany 
•and natural history. The fliglit of birds has often guided navi- 
gators to undiscovered lanrls. Nordenskjold went so far as to 
infer the existence of “vast tracts, with high moiinlain.s, with 
valleys filled with glaciers, and wdtli precipitous j>eaks,” between 
Wrangel Lan<l and the American shores of the Polar .Sea, from 
no other sign than the nmltitndes of birds winging their way 
northward in the sjiring of 1879, from the F'rjpw’r winter quarters. 
'I’he w.ilnis-hunters of .Spit/.l>ergen drew' the same conclusion in 
j a previous voyage frrmi the llighl of hints towards the Pole from 
the Euro|>can side. C'ertainly n«> traveller in the more northern 
latitiules of this continent in the autumn, can fail to reflect on 
the ceaseless circulation of the tide of life in the beautiful har- 
mony of Nature, where he finds that he can sc.ircely raise his 
eyes from his hook at any moment, or direct them to any (juartcr 
of the heavens, without seeing couniless numbers of wild fowl, 
CTided by unerring instinct, directing their timely flight towards 
the milder climates f»f the South. 

To address you on the .subject of geography, and omit menlitm 
r»f the progress made within these very few years in our know- 
ledge of the geography of this Dominion, might infleed appear 
an unaccountable, if not an unpardonable, oversight ; neverthe- 
less, I pro])ose to touch upon it but briefly, for two reasons : 
first, I said nearly all I have say u)w>n a similar occasion four 
years ago ; secomlly anti chiefly, because 1 ho|>e that some of 
those at! venturous and scientific travellers who have been engaged 
in pushing the explorations of the Geological .Survey and of the 
Canada Pacific Railway into unknown regions will have reserved 
some communications mr this Section. Canada crimpriscs within 
its limits two sjiots of a physical interest not surimssed by any 
others on the glol>e. I mean the pole of vertical magnetic at- 
traction, commonly called the magnetic pole ; an«l the foais of 
greatest magnetic force, also often, but incorrectly, called a pole. 
The first of these, discovered by Ross in 1835, was revisits in 
May 1847 by officers of the Franklin Expedition, whrjse olwer- 
vations have perished, and was again reached or very nearly so 
by McClintock in 1859, and by Schwalka in 1879 ; neither of 
these explorers, however, was equip|)ed for observation. The 
utmost interest attaches to the question whether the magnetic 
pole has shifted its position in fifty years, and although I am 
mr from rating the difficulty lightly, it is probably approachable 
overland, without the great cost of an Arctic expedition. The 
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seoondihas never been visited at all, although Dr. R. B JI, in 
his exploration of I^ke Nipigon, was within 200 miles of it, 
and the distance is about the same from the Rat Portage. It is 
in the neigh bouthood of Cat I.akc. Here then we have objects 
worthy oT a scientific ambition anrl of the energies of this young 
country, but requiring liberal exjienditure and well-planned 
efforts, continued steadily, at least in the case of the first, for, 
perhaps, three or four years. Of objects more exclusively geo- 
graphical, to which it niiy be hoped that this meeting may give 
a stimulus, I am inclined to gi^ve a prominent jdace to the ex- 
ploration of that immeri'.e tract of seventy or eighty thousand 
square miles, lying east of the Athabasca River, which is still 
nearly^a blank on our maps, and in tvinnectitm with such future 
exploration I cannot omit to mention that monument of philo- 
logical research, the “ Dictionary of the Languages of the native 
Chipewyans, Hare Indians, and Loucheiix,” lately pit blishe<l by 
the Rev, E. Petitot. The lexicon is preceded by an introduction, 

B the result of many years’ study among these people <»f the 
Is or traditions by which they suanint for their own origin. 
hT Petitot, whf) formerly was unconvinced of their remote 
Asiatic parentage, now finds abundant proof of it. Hut ]»erhaps 
his most interesting conclusion is that in these living languages 
of the extreme north, we bavt- not only the language of the 
Nahafos, one J«>f the Apache tribes of Mexico, which has been 
remarked as linguistically distinct from the others, but also the 
primitive Axtcc tongue, closely resembling the language of the 
Incas, the Quichoa, still spoken in South America. I need not , 
say how greatly these relations, if sustained by the conclusions | 
of other students, are calculated to throw light upon th- 
profoundly interesting <|uesiioii nf ilie peopling of America, 

This is perhajis a jiroper occasion to allude to a nr>vcl theory 
proposed about two years ago, with high official countenance, 
upon a subject which will never eeasc to have interest, and 
perhaps never be placed quite beyond dispute. 1 mean the 
landfall, as it is technically called, of (’olumbus, in 1492. The 
late Captain (i. V. Kox, of the Admiralty, Washington, argued 
in a carefully- prepared work, that Atwoo<l’s Key, erroneously 
called Snmana on many charts, is the original (Juanahari of 
Columbus, renamed liy him .S. Salv.id(»r, also tliat (.‘rooked 
Island and Acklin Island are the Maria de la Coneepeion of 
(Jolumbus and the true Snmana of sueeei’ding navigators in the 
sixteenth century. The last suppositioti is unque-itionably cor- 
rect. Crooked, Acklin, and l''ortune Islands, wdiich from th 
narrowness of the channels dividing tlicm nny have been, ami 
very probably were, unile<l four eenluries ago, are plainly tli 
Samana of the Dutch charts of the seventeenth eenliiry, ami are 
so named on the excellent chart engraved in 1775 for Hryan 
Edwards’s "History of the West Indies,” hut the view that 
Atwood’s r Key is identical with (hianahnri is original, aiu! is 
neither home out hy any «)ld chart, nor by Columbus's descrip- 
tion. This small island is cons))icuously wanting in the one 
physical feature by which (Juanahari is to lie identified " 
laguna en medio muy grandt'^ 'riiere is no lake or lagoon in it, 
nor does its distance from Samana tally at all willi such slender 
particulars as have been left us liy Ciolumbus res])eeting his pro- 
ceedings. The name S. Salvador has attached, not to Atwood’s 
Key, but to (^at Islami, one of the Hahamas ; it is true that , 
modem research has shifie<l it, but only to the next islami, and 1 
on very good grounds, Cat Island is not muy ilana^ very level ; j 
on the contrary, it is the most hilly of all the Hahamas, and it 
has no lake or lagoon. Watling Island, a little to the south- 
east of Cat Island, and now generally recognised as the true 
Guanahari or S. Salvador, is very level ; it has a large lagtion, 
it satisfies history as to the proceedings of Columbus for the 
two days following his discovery, by being very near the 
numerous islands of Exuina Sound, and 1 think few im- 
partial peiwns can doubt ilu* justice of the conclusion of the 
late Admiral Hecher and of Mr. Major as to its identity ; 
there are difficulties in the interpretation of Columbus’s log 
on any hypothesis, but there is one little "undesigned coin- 
cidence” which to my mind goes far to carry conviction, 
Columbus, when he sighted land, was greatly in want of water, 
and he continued cruising about among the small islands in 
search of it for some days, Clearly, therefore, the laguna on 
Guaindmri was not a fresh-water lake ; nor is the lagoon on 
Watling Island fresh water, an<1 so it exactly meets the case. 

The report of Lieut. Raymond P, Rcnlgers, of the Unitctl States 
Navy, on the state of the Canal Works at Panama so lately 
as January 35 which has doubtless been eagerly read by many 
present, leaves me little to say on that great enterprise. Per- 
haps the following official returns of the amount of excavation 


effected in cubic metres (a cubic metre is i *308 cubic yards) will 
enable the audience to realise its progress : — 


1883 

October ... 

Total 

excavated 

... 2,042,034 ... 

In each 
month 

1883 

November 

- 2 » 375»534 -• 

333.300 

1883 

December 

... 2,760,534 ... 

... 385,000 

1884 

January ... 

3.340.534 ... 

... 580,000 

*884 

February ... 

... 3.974.191 ... 

633,657 

1884 

March 

... 4.590,022 ... 

... 615,831 


The total quantity of excavation to be done in a length of 
46*6 miles is estimated at 100,000,000 cubic metres, but the 
rapid augmentation of ouantity shows that the limit has not been 
attainetl. 'I'his is no place to speak of the stimulus given by this 
great work to mechanical invention or the gigantic power of the 
machines employed, which will probably receive attention in 
another .Section, hut I may mention the two great problems 
which still await solution. The first is how to deal with the 
waters of the River Chagres ; the second is how to manage a 
cutting nearly 400 feel deep (iio m. to 120 m.). The Chagres 
is a river as large as the Seine, but subject to great fluctuations 
of volume ; it cuts the line of the canal nearly at right angles, 
and for obvious reasons it is impossible to let it flow into iL It 
is jiroposed to arrest the stream by an enormous dyke at 
(i.aniboa, near the divide. It will cross a valley between two 
hills, and be 1050 yards long at the bottom, 2110 yards at the 
top, no yarrls thick at the base, and 147 feet in greatest height. 
Out of the reservoir so constructetl it is proposed to lead the 
overflow by two artificial channels, jiartly utilising the old bed. 
The cutting will be nearly 500 feet wide at the top (150 m.), with 
the sides at a slope of }. It is proposed to attack it by gangs 
or parties working on twelve different levels at the same time, 
one each side of the summit, dividing the width at each level 
into five parallel sections. Thus there will be 120 gangs at work 
logetlier, aiul it confidently hoped that the whole will be really 
finished in 188S, the date b>ng since assigneil for its completion 
by M. de J.esse])s. There i-* pracLieally no other project now 
competing with it : for the proposed routes by the Isthmus of 
'rehuaiil<*}»ee, the Alrato, ami .San Hlas, may be regarded as 
almoM universally given up ; both the latter would involve the 
coiisiruelion of ship tunnels on a scale to daunt the boldest 
engineei. 'I'he so-called Caleilonia rtmte has not stood the test 
I of examin.uioii. 'I'liere remains but tlu* Nicaragua route, and 
this, while praciic.able enmtgh, has failed to attract capitalists, 
and is environed by political and other difficulties, which would 
leave it, if completed, under many disadvantage-* as compared 
with its rival. Among the latter must be namtsl the necessity 
for rising by lucks to the level of the Lake of Nicaragua (lo8 
feet). 

It is very ttmipting to speculate on the probable consequences 
of bringing the Hispano- Indian Repiilflics bordering on the 
Pacific into such early conlacl with the energies of the Old 
World, but these speculations belong to jmlilics rather than 
geography ; moral transformations, we know, are not eflfected so 
easily .as the conquest over physical difficulties. 

Sir |. H. Lefroy then alluded at some length to recent progress 
in .\frican ex})loration ; then turning to Central Asia he went on : — 

'I'he Russian project for diverting the Oxus or Amu Darya 
from the Sea of .\ral into the Caspian, remains under investiga- 
I lion. We le.arn from the lively account of Mr. (ieorge Kennan, 

I a recent American traveller, that there is more than one motive 
I for undertaking this great work, if it shall prove practicable. 

He slates that the lowering of the level of the Caspian Sea, in 
j consequence of the great evaporation from its surface, is occa- 
>ioning the Russian Government great anxiety, that the level is 
steadily but slowly falling, nolwilYisianding the enormous quan- 
tity of water innired in by the Volga, the Ural, and other rivers. 
In fact, Col. Vemikof says that the Caspian is drying up fast, 
and that the fresh-water seals, which form so curious a feature of 
its fauna, are fast diminishing in number. At first view there 
would not api>ear great difficulty in restoring water communica- 
tion, the point where the river would be diverted being about 
316 feet almve the Caspian ; but accurate levelling has shown 
considerable depressions in the intervening tract. As the ques- 
tion is one of gMt geographical interest we may devote a few 
minutes to it. It is not to be doubted that the Oxus, or a branch 
of it, once flowed into the Caspian Sea. Prof. R. Lens, of the 
Ru^ian Academie Imperiale des Sciences, sums up his investi- 
gation of ancient authorities by affirming that there is no satis- 
factory evid/a||p of its ever having done so before the year 1330 ; 
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passages vMch have been quoted from Arab writers of the ninth 
centuij oiily prove, in his opinion, that they did not discriminate 
between the Caspian Sea and the Sea of Aral, There is evi- 
dence that in the thirteenth and fourteenth centuries the river 
bifurcated, and one branch found its way to the Caspian, but 
probably ceased to do so in the sixteenth centurj*. This agrees 
with Turcoman traditions. Even so late as 1869 the waters of 
the Oxus reached l,ake Sara Kamysh, 80 or 90 miles from their 
channel, in a great flood, as happened also in 1850, but Sara 
Kamysh is now some 49 feet lower than the Caspian, and In'fore 
they could proceed further an immense basin must l»e filled. 
The difficulties then of the restoration by artificial means of a 
communication which natural causes have cut oft’, arc bri the 
disappearance of the old l)ed, which cannot l>e traced at all over 
part of the way ; (/») the possibility that further natural changes, 
such as have taken place on the Syr-l>aria, may defeat the 
object ; ic) the immen«e cxjH?nditure under any circumstances 
necessary*, the distance iK'ing atiout 350 miles, which would be 
out of all projxirtion to any immediate commercial benefit to be 
expected. We may very safely conclude that the thing \^ill not 
be done, nor is it at all probable that Russian finances will permit 
the alternative proposal of cutting a purely artificial canal by the 
shortest line, at an estimated expense of 15,000,000 to 20,000,000 
roubles. 

We have had, 1 think, no new's of the intrepid Russian 
traveller, ^Col. Prjevalsky, who started from Kiakhta on 
Noveml)er 20, of later (late than January 20, when he had 
reached Alashan, north of the (ireat Wall. He had f«>r the 
third time crosscti the great Desert of (lobi, where he expe- 
rienced a temperature below the freezing-point of mercury, .and 
was to start for Lake Kuku-nor ( + 10,500 feel) the fulfiiwing 
day, thence to proceed to 'I saidam, where he proposed to form 
a depot of stores and provisions, and, leaving some of his party 
here, to endeavour to reach the sources of the Yang-tse kiang, 
or Yellow' River. It was his intention to devote the early pan 
of the present summer to exploration of the Sefani country, 
situated between Kuku-nor to the north and Hatan to the south 
—a country likely t© nn abundant harvest of noveli\ in 

natural hi.stor}— afterwards to transfer his party to Hast' in 
Western Tsaidam, wliich may be reached next soring. From 
thi.s point the expedition will endeavour first to explore Northern 
Thil>et, which is his main object, in the direction of l.hasn an<l 
I,ake Tengri-nnr, and then returning northward, cross the 
Thibet plateau by new routes to Lake Lob-nor. After tlie re- 
assembly of the exjiedition at this point, it will probaldy regain 
Russian territoiT at Jssyk-kul. Col. Prjevalsky is acc(»m- 
panied by two ofticers, an interpreter, an<l an escort of twenty 
Cossacks. 

As you are aware, w'e have been chiefly indebted to natives of 
India for severaj years past for our knowle<lgc of the regions 
lieyond the Rritish boumkary. Mr. McNair, (»f (he Indian Sur- 
vey I>epartmcnt, who received the Murchison premium id this 
year, is the first European who has ever pcnctraleil si> far as 
Chitr^, which is only 200 miles from Peshaw'ur, In various 
disguises, howex'cr, natives, carefully instructeil, have penetrated 
the neighbouring hut unneighfiourly regions of Afghanistan, 
Kashmir, Fiirkestan, Nepaul, Thibet — in almost eveiy direction 
—and these achievements were crowned by one of lluni, known 
as A-k, reaching Saiiu or Sachu, in Mongolia, in 1882, and 
thence returning in safety to India, after an absence of four 
years. His route took him to Darchendo or Tachialo (lat. 31'’), 
the most westerly point reached by the late Capt, W. J. Gill, 
K.t., JP *® 77 » pnd thus connects the explorations of that 
accomplished and lamented traveller with Central Asia. A-k 
has brought fresh evidence that the Sanpoo and the Urahmapootra 
are one ; the quite modem opinion that the former flows into , 
the Irraw'addy lieing shown to be groundless. After draining the 
northern slopes of the Himalayas, the Prahmapiotra makes a 
kwp round their eastern flanks where it has t>cen called the 
^hang, and iK^nce, as everybody know's, flows westerly to join 
the Ganges ; the mapt have liecn shown in this instance to be 
.u • j - native explorers, their stratagems 

and disguises, their hazards and sufferings, their frequent 

j excitement. One of 

them describes a portion of his track at the back of Mount 
Kraest, as earned for a third of a mile along the face of a 
P ® height of 1500 feet above the Bhotia-kosi River, 

^ stretchuiB {fom tS 

peg, tn no place more than i8 inches, and often not more^an 


9 inches, wide. Nevertheless this path is constantly used by men 
carrying burdens. 

One of the finest feats of mountaineering on record was per-^ 
formed last year by Mr, W. W. liraham, who reach^ an eleva- 
tion of 23,500 feet in the Himalayas, alxiut 2900 feet above the 
summit of Chimborazo, whose ascent by Mr. Whymper in 1^0 
marked an epoch in these exploits. Mr. Graham was accom- 
panied by an officer of the Swiss army, an experienced moun- 
taineer, and by a professional Swis< guide. They ascended 
K,abni, a mountain visible from Darjoehng, lying to the west of 
Kanchinjunga, whose summit still defies the strei^i of man. 

Anti here 1 may refer to that great work, the Trigonometrical 
Survey of India. T‘he primary Iriangulation, commenced in the 
year iSoo, is practically completed, although a little work re- 
mains to extend it to Ceylon ou one side ami to Siam on the 
other. Much secondary triungulntion remains to Ih' exeatted, 
but chiefly outskie the limits of Imlia prv>per. TTie Fisgoh views, 
hy which some of the loftiest mountains in the world nave been 
fixed in |Kisition, so nelimes from points in the nearest Hima- 
layas, 120 miles tiisl.ant, only serve (i» arouse a warmer desire 
for unrestraineil access. T'he belief long entertained that a 
summit loftier than Mount F.vorcst exists in TTiihet is liy no 
means extinct, but it is possilde that the snowy peak intended 
may prove eventually to be the Mount Everest itself of the 
original .Purvey. Still, how'cver, science, in spile of fanatical 
obstruction, makes sure advances, TTic extraordinar)' learning 
and research by which Sir H. Kawlinson was enabled a few 
years since to expose a series of myslifications or falsifications 
relating to the Uppei Dxiis, which had been received on high 
ge<»grnphical authority, can ne\er be forgotten. TTiat river has 
now' been traced fioin its sources in the I'anjab, chiefly by native 
explorers, anti U\ thetn vve may be sai«i to be indelUed for all we 
know of Nepaul, fntrn which l''.\u«»pcans are as jealously ex- 
cluded as they are from the wihlest Central Asian Khanate, 
although Nepaul is not so far fn»ttt Calcutta as Kingston is from 
j (Juebcc. 

1 Carr}Mng their instruments to the most remote and inaccessible 
I places, anti among the nuist primitive hill tribes, the narrative 
I reports of the ttflicers of ilie Intlian Survey are full of ethno- 
j grajduc anti other cui ioiis inft>rmalit>n. T ake for cxamjde the 
account given Ity Mr. (i. A. Mctiill, in 1882, of the Bishnoirs 
of R.ajputana, a class t)f pcttple, he says, wlitt live by themselves, 
and aie seldom tt) be founti in the same vill.age with the other 
castes, *♦ T’hese ])eopIe btdtl sacretl (*verything animate and 
inanimate, c.arrying this belief st) far that they never even cut 
dt)wn a green tice; they alstt rio all in their power to prevent 
others frmn tloing the s.ame, and this is why they live njiart from 
other )>et»jde, so ns nttl U) witttess the taking of life. T'he Hish- 
noies, unlike the rest t)f (he inhabitants, strictly avoid drink, 
smtiking, and e.’iiing opium ; this Uung pothlbited to them by 
their religion. T hey are also stringently enjoined to monogamy 
and to the peifoimance of regtilar ablutions daily. Under all 
these circumstances, and as may be expected, the Bishnoics are 
a well-to-do community, but are abhorred by the other i>cople, 
especially as l»y their dome.stie and frugal habits they soon get 
rich, and are the owners of the best lands in the country.” 

In one ])articular the experience of the Indi.an Survey carries 
a lesson to this country. “ A constantly growing demand,” says 
Gen. Walker, “ has risen of late years for new surveys on a 
large scale, in supersession of the small-scale surveys which were 
executed a generation or more ago. , . . T he so-called toj>o- 
graphical surveys of those d.ays were in reality geographical 
reconnaissances sufficient for all (he requirements of the Indian 
atla.s, and for general reproduction on small scales, but not for 
purposes which demand accurate delineation of minute detail.” 
\Vc have in the Canadian North-West a region which has not 
yet passed ticyond the preliminary stage, and it would probably 
r>c possible to save much future expenditure by timely adoption 
of the more rigorous system. There is perhaps no region on 
the gh>bc which ofTers conditions more favourable for geodesy 
than the long stretch of the western jilains, or where theliighest 
problems are more likely to present thentselvcs in relation to the 
form and density of the earth. The American surveyors have 
already mca.surerl a trigonometrical ba.se of aliout 10*86 miles in 
the Sacramento Valley, the longest I believe as yet meatrored in 
any country (the Yolo Base) and rc|Jorted to be one of the most 
accurate. 

The Preside it then referred to Australian exploration, the 
International Polar Expeditions, deep-sea research, and railway 
extension, and concIude<l as follows ; — 
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I hive now toiiebed lightly npon all the points which appear to 
me to be most noticeable in the recent progress of geographi^ 
science ; bat before I resume my seat 1 cannot deny mvself the 
pleasure of allnding to that important measure of s^iu refoi^ 
so simple in its application, so scientific in its basis, for which 
you are indebted to the perseverance and enthusiasm of my 
friend Mr. Sandford Fleming, C.E, I mean, of course, the 
agreement to refer local time on this continent to a succession of 
dwt meridians, one hour apart. There are many red-letter days 
in the almanac of less importance than that memorable Novem- 
ber i8, 1883, which saw this system adopted, whether we con- 
sider its educational tendency or its influence on the future 
intercourse of unborn millions. It is a somewhat memorable 
evidence also that agreement upon questions of general concern 
is not that unallainablc thing which we are apt to consider it. The 
next step will not be long delayed ; that is the agreement of the 
civilised world to use one first meridian — Paris, Ferrol, Wash- 
ington, Rio de Janeiro, gracefully, as 1 venture to hoj^, giving 
that precedency to (irecnwich which is demanded by the fact 
that an overwhelming proportion of the existing nautical charts 
of all nations, and of maps and atlases in most of them, already 
refer their longitudes to that meridian ; no other change would 
be so easy or so little felt. 


SECTION Cr 

MhClIANICAL SCIENCIC 

Opening Address hv Sir F. J. IJkamwell, F.R.S., 
V.P.Inst.C.E., President of the Section 

In a family of seven children there are two who are of jiara* 
mount importance ; the eldest, at the one en<l of the scale, 
im\)urlani because he is the heir, the firsl-b<»rii ; and at the other 
end of the scale, the little Penjamin, imixirtanl because he is the 
last, the youngest, ami the ilearvsi. The posiiiim of little 
Penjamin is not, perhaps, (juite as honourable as iliat of the 
heir, and not, when the family breaks up, by any means as 
good ; but while the family holds together, Penjamin receives 
an amount of attention and eorjsideration that does not fall to 
the lot of any <»ne of the iniermediales, not ev<‘n to the heir 
himself. Pul there is <ine risk about Penjaniin’s p<>sition, a risk 
that cannot npfierlain l<» the post of the first-born ; little Penja- 
inin may be deposed by the advent of a lesser Penjamin than 
hitnself, whereas the first born becomes (if possible) still nioie 
the first-lMim for each a<Idili«)n to the family. Perhajis some of 
you may say, Pe it s<i ; but what has this to do with the address 
of the President of Section Cm ? I'luise who make this in<)uiry, 
however, certainly have not present to their minds the change 
that has this year taken jilace. Up to and including the South- 
port meeting, .Section G w.ns tlie little Penjamin among the 
seven .sons of the P.A. (I will not waste your lime by giving the 
name of the Association in full, nor will I afTroiii you by using 
an abbreviation wliich is tiecasioiially improjierly njiplied), but at 
Montreal aj)pears Section II, and tl becomes relegated among 
those uninteresting members of the family who arc neither the 
important head nm- the cherished tail. I grieve for Penjamin, 
and I think the present oecasu>n an apt one for magnifying Sec- 
tion G. Apt for two reasons : the foregoing one, that H has 
deposed it from its position ; the other, that we arc meeting in 
Montreal — and in reference to this latter reason let me ask, Is 
it not the fact that to the labours of the men who have !>een, or 
are (or ought to l>e) mcmlH.'rs of Section G is due the |XKssibility 
of the meeting taking pkice on this side of the Atlantic? 

At our jubilee meeting at York, I called the attention of the 
Section to the fact that in 1831, when the Association first met 
in that city, they arrived there laboriously l)y the stage-coach, 
and that practically the Manchester and LivcrjHKd, the Stockton 
and Darlington, and some few others, were the only railways 
then in existence. I also called their attention to the fact that 
in 1831 there were but very few steamers. I find the total 
number registered in the Uniteil Kingdom in that year was only 
447. If under this condition of things the proposition had been 
made in 1833 at Oxford, as it was made in 1882 at Southampton, 
that the next meeting but one of the Association should take place 
in Montreal, the extreme probability is that the proi>oser would 
have been safely lodged in a lunatic asylum for suggesting that that 
which might have involved a six-weeks^ voyage out, and a four- 
weeks’ voyage back, could ever be seriously entertained. Further, 
to give once more the hackneyed quotation, some few ye^ after 
this, I f, in 1836, Dr. Lardner estaolished, to his own satisfaction 


conclusively, that no vessel could ever steam across Hie Atlantic^ 
the whole way — a striking instance of the mistakes made by 
scientific speculation — a branch of science widely differing in the 
value of its results from those branches which deal ^th absoMte 
demonstration. Undeterred, however, by such adverse opinion, 
the engineers **kept on pegging away,” experiment!^, im- 
proving, and progressii^y until the scientific speculation vras 
met with the hard fact of the Atlantic voyage steamed the wh<^e 
way by the Sirius and by the Great Western in 1838. The im- 
possible was proved to be the possible, and from that day to this 
the advancement of steam ocean navigation has continued. The 
six-weeks’ voyage, sailing westward, of the year 1831, has be- 
come converted into but Tittle over six days. And thus it is that 
that which would have been a mad proposition in the year 1833 
became a perfectly rational one in 1882 ; and the deliberations 
of the General Committee on the proposition were not directed 
as to whether it would l)e possible to convey the members with 
certainty, expeilition, and economy across the Atlantic, but as to 
whether it was expedient or not on general grounds to hold for 
the first lime a meeting of the British Association elsewhere than 
in some city of the United Kingdom. I say again that the 
possibility of such a meeting is absolutely due to the engineer, 
and that therefore, on this ground, the present is an appropriate 
occasion to magnify G, the Mechanical Section of this Asso- 
ciation. 

It is true that the man who looks only at that which is on the 
surface may say, “ You arrogate loo much to yourselves. You 
ignore (to which I say. Heaven forbid !) the skill and daring of 
your sailors. You ignore commercial enterprise. You ignore 
the development of iron and steel manufacture, which nave 
enabled you to build the steamers of the present day. You 
ignore the increased out]>ut of the best steam coal in the 
world, and you attribute the whole result to the engi- 
neer.” Such an objector would be in the condition of that 
m.an who, in answer to George Stephenson’s question, “ What is 
c.ausing that railway train to move?” said, ** Why, 1 suppose the 
coal that is burning in the locomotive and who 
that grand and compn*hi*nwiv»‘ that it was the ** 

foi the coals were a consetjuence, anil not a first cause. Simi- 
larly I venture to say that the mechanical engineer may lay claim 
to he the central source which has vivified and given rise to the 
improvements in the m.aniifactiire of iron and steel, in the con- 
struction of engine^, .and in the development of our collieries. 

'J'hci e are those I know who object that Section G deals too little 
with pure science, Uu) much with its applic.ations. It niayl^e, asthe 
members of Section Cm might retort, that it is jmssihle to attend 
so much to pure science as to get into the unchecked region of 
scientific sj>cculatit>n, and that, h.ad the members of Section G 
been dci»arrcd from the application of science, the s}ieculation of 
Dr. Lardner might to the present day have been accepted as 
fact. 

I have quoted it before, hut it has so important a hearing on 
this point, and comes from a man of such high authority, that I 
cannot refrain from once more giving you Dr. Tyndall s views 
on this question ; — 

“The knowledge of Nature and the ])rogressive mastery over 
the powei-s of Nature imply the interaction of two things 
namely, thought conceived and thought executed ; the concep- 
tions of the brain, and the realisation of those conceptions by 
the hand. 'l‘hc history of the human intellect hardly furnishes 
a more striking illustration of this interaction of thought and 
fact than that furnished by the Association of Physics and 
Engineering. Take for instance the case of steam. Without 


knowing its pro|icrties, ilie thought of applying steam could not 
have arisen, hence the first step was physical examination. But 
that examination suggested practice, and the steam-engine at 
last saw the light ; thus experimental physics was the seedl^ 
from which the steam-engine sprang. But the matter did 
end here ; the ^xisitions of debtor and creditor were 
versed, for the stui>endous Generations of the lorcw 

men of thoughtful philosophic minds u> mtiuhre into the origin 
of the power of steam. Guess suocc« 5 ed guess, mspiration suc- 
ceeded inspiration ; the ever-present fact of our rmlways, and 
our imwer-looms, and our ste^ships gave the mind no 
until it had nnswared the question. How .ire heat and steam, >U 
instraments, related to mechanical jxiwer? Had the wortw of 
the engineer not preceded the work of the natuial philosopher, 
this question would ne%*er have been asked with the emphasis, 
nor pursued with the vigour, nor answered with the sucejM 
whicn have at^ded it. It was the intellectual activiw exptta 
by the woiky|Kich the civil engineers of England had accom- 
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plished thiii giRve to philosoi^y the theory of the conservation of 
e&ergy«. inchraing the <Winumcai theory ot heat. . . . llie engi* 
^teenng genius of the foture is certain to derive from this theory 
strengm and guidance. Thus necessarily has thought originate 
Tact, and met originated thought. In the development of 
uence these two powers are coequal $ each in turn ceasing to 
^ a consequence, and becoming a creative cause. The Atlantic 
caUe also had its small beginnings in the laboratory of the 
ph 3 rsical inquirer. Here, as before, ex])eriTnenta] physics let! 
the way to engineering facts of astounding magnitude and skill. 
13ut here also the positions of debtor and creditor have l^een 
reve^, for the work of the engineer has caused the physical 
inquirer to pursue his investigations with a thoroughness and 
v^our, and has ^ven to those investigations a sco(>e and mag- 
nitude, which, without the practical stimulus, would have been 
impossible. The consequence is that the practical realisation 
of sending electric mess^es along the bt>itom of the Atlantic 
has been ^ immense augmentation of our knowledge regard- 
ing electricity itself. Thus does the human intelligence oscil- 
late between sound theory and sound practice, gaining by 
every contact with each an accession of strength. These two 
^ings are the soul and body of science. Sever sound theory 
from sound practice, and both die of atrophy. The one becomes 
a ghost and the other becomes a corpse.’ 

I think all men, even although they be followers of science in 
its purest and most abstract form, must agree that these words 
are words of sound sense, well worthy of being borne in mind 
and of being acted on, and will, therefore, concur in the jm>- 
priety of Section G dealing with engineering subjects generally 
is^well as with abstract mechanical science. (3ncc admitting 
Ais, I may ask— certain what the answer must Ih?— whether 
there is any body of men who more appreciate an<l make 
veater use of the ap])lications of ]nire science than do the mem- 
bers of this Section. Surely every one must i^ree that we 
snrineers are those who make the greatest practical use noi 
:inly of the science of mechanics but of the researches and 
liscoveries of the memlK‘rs of the other Seciitins of thh 
Association. 

Section A, Mathematical and Phy,sical Scieuce. The con 
iection lietween this Section and Section G is most inti- 
sate. With^ any ordinary man I should have referred, ir 
jToof of this intimate connection, to the fact that the Presi- 
lent of A this year is a member of the Council of the Insti- 
jition of Civil Engineers, but when I remind you that it i^ 
air William Thomson who fills this double office, you will set 
hat no deduction such as I have hinted at can be drawn from 
iis^ dual functions, liecause the remarkable extent and ver- 
atility of his attainments qualify him for so m.-iny offices, that 
he mere fact of his holding some one double position is no 
jjrtain evidence of the intimate connection between the two. 
JUt setting aside this fact of the occupancy of ilie ch.air of A by 
. civil engineer, let us remember that the accomplished engineer 
the present day must be one well grounded in thermal science, 
a electrical science, and for some branches of the j)r(»fession in 
be sciences relating to the prcnluci ion of light, in optical science, 

R d in acoustics ; while, in other branches, meteorological science, 
otometncal science, and tidal laws are all-important. Wiih- 
mt a knowledge of thermal laws, the engineer engaged in the 
onstruction of heat-motors, whether they be the steam-engine, 
he gas-engine, or the hot-air engine, or engines depending umm 
he expansion and contraction under changes of temperature of 
uids or of solids, will find himself grojung in the dark ; he 

his own experiments, and 
aereforc Will 1^ unable to deduce laws from them ; and if he makes 
ny progress at all, it will not guide him with certainty to further 
eyelopment, and it may be that he will waste time and money 
I Uie endeavour to obtain results which a knowledge of thermal 
uence would have shown him were impossible. Furnished, 
DWeT«r, with this knowledge, the engineer, starting with the 
lechamcal ^uivalent of heat, knowing the utmost that is to lie 
.twned, and starting with the knowledge of the calorific effect 
r different fuels, is enabU^d to compare the results that he 
u ♦o ascertain how far the one 

present day that 

r “ deplorably large, but he further sees in the case 

which the pure scientist would not so 
»djly apprecraie, and that is. how a great part of this loss is 
je to th^nability of materials to resist temperature and pres- 
ire <»rtam comtmtively low limits he thus per- 

hitherto wholly unsuspected, and aprar- 
itly impossible, improvement in these respects should he mSe, 


pr^ioUly speaking the maximum of usefiil effect must he hi 
below that which pure science would say was possible. Never* 
theless, he knows that within the practical limits great improve* 
ments can be made ; he can draw up a debtor and creditor account, 
as Dr. Russell and myself have done, and as has been done by 
Mr. William Anderson, the ex^ineer, in the admirable lecture 
he gave at the Institution of Civil Engineers in December last, 
on “ The Generation of Steam and the Thermodynamic Prin- 
ciples involved.” Furnished with such an account the engineer 
is able to say, in the lai^uage of commerce, I am debtor to the 
fuel for so many heat-units, how, on the cre<lii side of my accoitnt, 
do 1 discharge that debt? Usefully 1 have done so much work, 
converted that much heat into eneigy, I’selessly I have raise<l 
the air needed for combustion from the lemnerature of the atmo- 
sphere to that of the gases escRfiing by tlie chimney ; and he 
sets himself to consider whether some piirtion of the heat cannot 
be abstracted from these gases and be transmitied lo the in-com- 
ing air. As was first pointed out by Mr. Amlerwm, he will 
have to say a portion of the heat has be^m converted into energy 
in disjdaeing the atmosphere, and that, so far .is the gaseou? 
products of the coal are concerned, iiiiisi, I fear, be put up with. 
He will say, 1 have allowtil more air than wa^ needed for com- 
bustion to j>ass through the fuel, and I <li«l it to prevent another 
source of loss — the waste wliieh occurs when (he combustion is 
imjH*rfect ; and he will begin to »lireet his attention to the use 
of gaseous or of liquiil fuel, or of solid fuel redueetl lo fine dust, 
as by Crampton’s jiroeess, as in these e»»n« lit ions the supply may 
be made continuous and uniform, and the introduction of air 
may bo easily regulatcil with the grealc'^i nicety. He will sny, 

I am obligisl to put among my credit^ — loss of heal by convec- 
tion and radiation, li>ss by carrying particles of water over with 
the steam, loss by condensation witliin the cylinder, loss by 
strangulation in valves and i>assages, loss l>y excessive friction or 
by leakage ; and ho will as steadily ap\»ly himself to the extinc- 
tion or the diininutif>n of all such causes of loss as a prudent 
Chancellor of the Exchequer would watch and cut down every 
unprcKluclive and unnecessary expenditure. It is due lo the 
guidance of such considerations as these that the scientific engi- 
neer has been enabled to bring down the consumption of fuel in 
the steam-engine, even in marine engines such as those which 
jiropelled the shi]) that brought us here, tf> less than one*half of 
that which it was but a few years back. It is true that the daily 
consuinjition m.iy not have been reduced, that it may be even 
greater, Init if so it arises from this, tljat the travelling jniblic 
will have high speed, .anfl a! present the engineer, in his capacity 
of n.ival arcliitect, has not seen how — notwiihsi.inding the great 
improvements that have been made in the fom»s of vessels — to ob- 
tain high s))eeil without a large expendiiii re «*r power. 1 anticipate, 
from the a|>phcafion of iheriiad science li» practical engineering, 
that great results are before us in those hi'nl-moitirs, such ns the 
gas-engine, where the heat is rleveloped in the engine itself. 

! P.assing .away fnmi he.at-molors, .and considering heal as applied 
to metallurgy, from the time of the hot blast to the regenera- 
tive furn.aec, it is <lue lo the application of science liy the engi- 
neer that the ectmomy of the hot blast was •)riginate<(, and that 
it h.as been <levcloj)cd by the labours of I.i»wthian Bell, Cowper, 
and Cochrane. Lqu.ally due to this ap)>lieation arc the results 
obtained in the regenerative furnace, in the dust furnace of 
Crampton, and in the em])loymcnt of lirpiid fuel, .and also in 
I operations connected with the rarer ineiaK, the (jxygen furnace, 
and the atmospheric gas furnace, and, in its incipient stage, the 
electrical fiirnace. To a right knowledge of the laws of heat 
and to their apjdication by the engineer, must be attributed the 
success that has attended the air-refrigerating machines, by the 
aid of which fresh meat is, at the end of a long voyage, delivered 
in a perfect ccmrlition ; and to this application we owe the 
economic distillation of sea- water by repe.'iled ebullitions and 
condensations at successively decreasing teni))ernturcs, thus con- 
verting the brine that caused the Ancient Mariner to exclaim, 
“Water, water everywhere, nor any droj) to drink,” into the 
purest of potable waters, and thereby rendering the sailor inde- 
pendent of fresh-water storage. 

With respect to the application by the engineer of electrical 
science, it is within the present generation that electricity has 
pass<^ from the state of a somewhat neglected scientific abstrac- 
tion into practical use : first, by the establishment of the land 
telegraph, then by the develtmment into the submarine cable, 
by means of which any one of us visitors here in Canada may be 
in instant communication with his own country, and may be so 
without a selfish exclusive occupation of the cable, for once more 
the .application of science has solved that apparently impossible 
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problem of employing a single wire to Vie at one and the same 
time the transmitter of multiple electric messages, and messages 
in opposite directions. Then, thanks to the apidication of Fara- 
daya great discovery of induced electricity, there has been, 
during the last quarter of a century, the progressive development 
of the dynamo machine, whereby the encixjy of ordinary motors, 
such as steam-engines, is converted into electrical energy, com- 
petent to de]Kisit metals, to (as has nlrearly l>cen said) fuse them, 
to light not only isolated buildings but extensive areas of towns 
and cities, and to transmit power to a distance, whether for 
manufacturing jiurposes or for the railway or tranicar ; and thus 
the miracle is performed of converting a waterfall into a source 
of light, as at Sir William Armstrong’s house, or into the origin 
of jMjwer for a railway, as at the Giant’s Causeway. To the 
application of electrical science is due the self-exciting of the 
dynamos and the construction of secondary batteries, enabling 
a dcvelo]>munt of electricity to be continued for many hours. In 
the United Kingdom general electric lighting, that is to say, the 
lighting of large sections of a town fnau a central station, has 
been stop] led by the most unwise, because nu>si unjust, condi- 
tions imposed by the Govemmenl fleneral Kleclric Lighting Act 
of 1882. A new .and meritorious industiy, which should have 
been granted the same privileges as aie acevirded t<» other in- 
dustrial undertakings needing Parlianicntary powers, was sub- 
jected to this most unjust eondition ; that at the end f»f twenty- 
one years the public authority of the itiwn or place lighletl should 
have the option of buying the undertaking for the then value r>f 
the mere materials, ari<l that, if the authority did not choose to 
purchase (for it was not houiicl t<» Iniy), at every suhse(|ueiU five- 
year period this option should ic-arise ; that is to say, that a 
new undertaking, which would retjuire years for its general ac- 
cejilancc (foi the ])uhlic is shiw to take up a novelty), was, after 
the experimental and non*i>aying stage had been passed, to he 
practically forthwith taken away fora njore fraction of the capital 
that had been outlaid if the \indertaking jmid, hut was not to he 
taken away if it did n<it pay, Sucli, in sjule of the teaching of 
Section F, is the c<»ndition to wlueli our ( Joverniucnt luts ariived 
in respect of ccauiomic science. 'I'hc next elect lital matter 1 
have to t(»iich upon, that of the telephone and niicroplume, with 
which will for evei he nssoeiat<'d the tiames of ( ii.ah.iiri- Jtell, 
Ldison, atul Hughes, has, as legaids the public use »>f the tele- 
))hone, lieen all hut similarly treated in the I’nited Kingdom. 
It has been declared to he withiri the telegraphle moiU'pol) given 
by Parliament to the Post Office nine yeais hefi»»f the teleplume 
was invented, and the powei to use it depends entirely upon the 
grace and favtuir <»f the T’ost Office, a gr.ace aiul favoui not 
always accorded ; .niid e\en wlieii aeeoi<Ied, couph'd with limita- 
tions .as t<» distariee, and coupled with a cMUidilion of p.aymcnt of 
10 JHT cent, of the gross receipts by the companies to the T’ost 
Office ns a loyally; ami all this l)eeause Government has be- 
come a trader in electrical intelligence, ami fears the c<impelit ion 
of the telepluuie with its telegraphs. 

No one m the ship-loving countries of I'.ngland, Cnna<la, and 
the United States can lefrain fr»»m feeling the warmest interest 
in all connected with navigaliim, .and we know how fiequently, 
alas! the ]»rosper»)Us voyage a<'ross the wide and fathomless 
ocean ends in sliipwreck ami disaster when tlie wished-fi»r shore 
is apjiroaehed, and when tlie sea is comparatively slialiow. P'x- 
cept for the chance of eollision, thcie is in a stauneli shi]) little 
danger in tlie open ocean, hut on nearing the sljorc, not only U 
the liability to colli.sion increased, Intt sho.aU and sunken rocks 
render navigation perilous, and it is on the excellenee of the 
lighthouses and lightships that (coupled with soundings) the 
sailor relies. These structures anti ajiplinnces are eonfuled tvi 
the engineer, and he elfieient they require him to he able to 
apply the teachings of Reel ion A in optical science, and in the 
case of ffigs, or as regards buoys at night-time, the science of 
sound. 1 parenthetically alhuletl to st)un<lings as one (indeed a 
principal one) of the safeguaivis of ships when ajijiroaching 
shore. It is important in those days of high s]H*ed that these 
should be made with ease and without the necessity of stopping 
the ship, or even of diminishing its velocity. Sir William 
Thomson, by the application of tlie science of pneiimnlics, has 
enabled this to lie done. Again, most important is it that the 
compass, amidst all the difficulties attendant upon its lieing 
situated on an iron or steel structure, should be trustworthy. 
And here Sir William has applied the science of magnetism in 
his improved compass to the practical purjmses of navigation. 

To go to another important branch of engineering— water- 
supply. The engineer dealing with a district to 1 h' fed fnnn the 
Hurlace will find himself verj’ deficient if he have not the power 


of applying the science of meteorology to the work that he has 
in hand ; he must know, not the average raiofiedl, for that is of 
but little use to him, but the maximum, and, most imporunt of 
all, the minimum, rainfall over a consecutive period of years ; the 
maximum, so that he may provide sufficient chamiels and by- 
washes for floods ; the minimum, so as to provide sufficient 
storage. He must know what are the losses by evaporation, 
what are the chances of frost interfering with hLs niters and with 
his distributive plant. 

Coming to the mathematical side of Section A — whether we 
consider the naval architect preparing his design of a vessel to 
cleave the waves with the least resistance at the highest sp^, 
or whether we consider the unparalleled series of experiments of 
that most able Associate of Naval Architects, the late William 
Froude, carried out as they were by means of models whii 
were admirable in their material, their mode of manufacture 
with absolute accuracy to the desired shape, and their mode of 
traction .and of record, we must see that both architect and ex- 
]>crimenter should be able to apply mathematical science to their 
work, and that it is in the highest degree desirable that they 
sh uld jKisscss, as Froude did, those most excellent gifts, science 
and firactical knowledge. 

Again, the mathematical side of Section A has to l>e applied 
by engineers when considering the strength and proportion of 
iMiileiN, ships, hriilges, girders, vi.aducts, retaining walls, and in 
sIn»rJ file whole of the work with which an engineer is intrusted. 
Nofahh* instances of great bridges will occur to all our minds, 
csj)fei.aliy meeting as we are in this continent of grand streams, 
Karls’ St. Louis liridge, Roehling’s Niagara Jiridge, and his and 
and his sons’ East River Bridge, Gzowski’s International Bridge, 
and, going hack to our own land, Fowler and Baker’s Bridge 
over the Forth. 

Passing from Section A to Section B, there is evidently so 
much ovcrlapjiing of these Sections that a good deal that I have 
said in reference to .Section A might jirojicrly have been reserved 
for Section B. l‘he pre])aralion from the ore of the various 
metals is in truth a branch of engineering ; Imt to enable this to 
he aeeoniplished with certainty, with economv. involving the 
Tint throwing nwny <*f tluii wJiicfi is called the Waste product 
hut which is frecjuenlly a valuable material, it is essential that 
tin* engineer and the chemist should either he combined in one 
and the same ])eison, or should go hand in liand. In the manu- 
faeiuve of pig iron it is absolutely necessary that the chemical 
I constituents of ihe ore, the fuel, arnl the flux should be thoroughly 
I understood, and th.at the excellence of the process followed 
should he tested l>y an analysis df the slag. Foi want of this 
chemical knowledge, lluuisand-. uj>on thousan«]s of ions of had 
pig iron have been made, aixl thousands upon thousands of tons 
were fiunieily left in Ihe issuing sl.ag. Similar rcmaiks apply to 
(he production id lend anil of copper from the oies, and still 
more do they ai>ply to that great metallurgical manufacture of 
the last few years— “ steel.’* In the outset steel w’as distrusted, 
because of tlio uncertainly of its behaviour, hut the application 
of chemical science now enables the manufacturer to produce 
with ptocision the material required to fulfil the physical tests 
impiiscd by tlie engineer. 

Reverting to the water engineer, the chemist and the miero- 
seopist have their sciences applied to ascertain the purity of the 
intended smirce, and, as in the case of Clarke’s beautiful pro- 
I cess, by the application of chemistry, water owing its hardness 
to that common cause, carbonate of lime, is renderetl as soft as 
I the water from the mountain lake. Taking that other branch 
of engineering commonly coupled with water, viz. the supply of 
I gas, the engineer is helpless witliuui the application of chemistry. 

; From tlie examination of the co.al to he used to the testing of 
I the gas to he suiqdied, ihore is not one stage where chemical 
science is not necessary. I'he consumer requires gas which shall 
he as nearly as jiossihle a pure hydrocarbon of high illuminating 
]>ow’cr, and it might well have been that a i>erson to whom 
deliveretl tlie crude gas as it issued from the retort ws^uld nave 
saiil, ** Certain things may be separated out of "Ut to 
practise on a wholesale scale the delica‘« oi.>crations which will 
lie needed to cleanse the illuminnibig gas from its multifarious 
accompanying impurities i# a hoj^ieless undertaking, and m^t 
\ye so, if (or no other reason than this— the excessive cost that 
would i>e entoilcxl.** But what arc the facts ? Although I for 
one do not like to sit in a room where gas is burnt, unless 
s|H'cial provision is made for taking away the products of com- 
bustion, tlie enmneer of the present day, thanks to the applica- 
tion of chemical science, delivers gas to the consumer in a state of 
coniparativumfity (although it may have been made from iinp«re 
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coal) which but a few ago would have been deemed impos- 
sible j and so far is this improvement from being attended with 
extra cost, that the residual products not now uncommonly all but 
pay the whole cost of the coal, and in some rare instances even 
leave a slight profit to go towards the charge of labour. Again, 
it is by the application of chemical science in the dynamite and 
the gun-cotton of Ae present day that the engineer is enabled 
to prepare submarine foundations, to blast away shoals, and to 
drive tunnels through rock of a character that cannot l>e dealt 
with by mere cutting machines. Equally to the application of 
chemistry is it due that there are hopes, by the employment of 
lime cartridges, of breaking down coal without that risk of 
igniting fire-damp which is attendant upon the use of gunpowder. 
I need hardly observe that much more might most pertinently he 
said on the way in which the engineer applies chemical science. 
In fact, those ways are so multimrious that a volume might be 
written upon them, but I must pass on and ask you to consider 
how the engineer applies geological science, the science treated 
by Section C. 

I have already spoken of the engineer supplying towns by 
water collectecl from the surface ; even he, however, must have 
a knowledge of geology, for without it he will not know what 
places are apt for the huge reservoirs he constructs, nor where he 
can in safety make his enonnous embankments. In this con- 
tinent of vast lakes one feels it must excite a sensation of the 
ridiculous when a “ Welsh lake ” is spoken of, but I must ask 
you to believe you are in Liliput, anti to imagine that the “ Kala 
Pond of i ioo acres in extent, is really “ Ilal.i Lake," as it is 
called. Within a few miles of that, our friends at the other end 
of the Atlantic 'team ferry, the inhabitants of l.iverpotd, are 
now constructing under the engineering ami advice of Mr. 
Hawkslcy, a waterworks which will involve the fiirmatioii, 

I believe one may say the re-fonnation, of a lake, prac- 
tically the same area as that of Hala, of some 80 feet in 
depth, and containing between the overflow and the point 
of lowest discharge nearly twelve thousand million gallons. 
l'hi.s lake will be made by the throwing fuun side to side 
of the valley of a solid stone bank, 100 feet above the 
ground, 140 feet above the deepest part of the foumlations, and 
1 13 feet thick at its thickest part. Contrasted with Lake Supe- 
rior this new like will be small, a thing ilemanding a micro- 
scope even, but the bursting of the wall would liberate a body 
of water sufficient to carry death an<l ruin throughout a con- 
siderable district. It is, therefore, in the highest flegive imptir- 
tant that whether he lie constructing the solid stone wall, or the 
more common earthen embankment with a puddle trench, the 
engineer should so ap])ly geological science as to insure the 
safety of his work. Hut in those cases where the waterworks 
engineer has to derive the supply from umlerground sources, the 
application of this science is still more necessarj' ; he imi.sl know 
whether he is likely to find a water- l>earing stratification at all 
— if so, where it receives the rain from heaven, and the extent 
of the area which leceivcs it ; in what direction the water travels 
through it, what is the varying height of water in the diflcreni 
parts of the stratification giving the “ head ” to produce that 
travel ; how far this height is likely to be aflected by the pump- 
ing of the desired quantity ; whether, if near the »Hitflow into 
the sea, the pumping is likely to reverse the direction of the 
current, and to bring back brackish water, and whether the 
rocks are of such a character as to be liable to yield a water 
impregnated with iron or with lime, and whether these water- 
bearing rocks are accessible from the surface without the execu- 
tion of costly and laborious work in passing through overlying 
stratifications of an unfit or it may be even of a dangerous cha- 
racter. It need hardly be said that the engineer when engaged 
in metalliferous mining, or in the extraction of coal or of petro- 
leum, unless he applies the science of Section C, is but a hap- 
hazard explorer whose work is more likely to end in disaster 
than in success. Again, the .engineer, when laying out a rail- 
way, to consider the geological features of the country in 
determining the angles of his cuttings, and to determine where 
it becomes more economical to tunnel than to cut. Indeed, 
without the application of that science to engineering there are 
some enterprises on the feasibility of which the engineer would 
not be able to pronounce an opinion — a notable instance, the 
Channel Timnel. The engineers, of whom I am one, said there 
IS a material, the compact non-water-bearing grey chalk, which 
we have at a convenient depth on the EnglSh side and, is of all 
materiak the most suitable ; if that exist the whole way across, 
success ^ certain. ^ Then came geological science, and that told 
the engineer that in France the same material existed ; that it ex- 


ist^ in the same ^xisition in relation to other stratifications as it 
existed^ in England ; that the line of outcrop of the gault lying 
. . ^ It had been checked across ; and that taken together tnese 

indications enabled a confident opinion to be expressed that it 
was all but certain this grey chalk stratification did prevail from 
side to siile. The engineers Iwlieved it, an intclligont section of 
the public believetl it, and came forward with their money ; 
la|^ sums were expended in England and in France on the 
faith of the rei>eat^l declaration of the English Government (of 
both sides of ])olitics), that so long as the nation was not called 
on to contribute towanls the cost of the work, it would hail with 
satisfaction the inijiroved means of communication between 
England and the Continent ; the experimental works were 
carried on from both sides with the hapj^iest results, and then, 
when success appeared certain, the whtile work was sioppeti by 
the incredible suggestion that in the event of a war the soldiers 
of England, and the science of England, could not defend a 
couple of rat-holes, holes 14 feel in diameter and 20 miles long, 
situated far below the surface of the sea, having a lapid dip from 
the shore to a low iHiint, gradually rising from there lo the centre 
of the length of the tunnel, so that the English end could lie 
flooded with sea-water in twenty-five minutes up to the sotfit of 
the arch at the dip ; and in consequence of this incredible and 
inuch-to-be-ashainetl-of scare it is due that one of the finest 
instance's t>f civil engineering work in connection with the 
science of geology, aiul as I believe one of the most useful 
works that has ever been jiroposed, Ii.is been put a stop to. 

To come lo Section D, the botanical .sjile ol it is interesting to 
the engineer as instructing him in the locality and quality of the 
various woods that he occasionally uses in his work. With 
reganl lo that most important p.art of the work of D, which 
relates to “ germs ’ and their influence upon health, the 
engineer deals with it thus far : he l»ears in mind that the watcr- 
I supply must be pure, and that the buihling must be ventilated, 
j and that excreta must lie removed without causing contamina- 
tion ; thus the waterworks engineer, the warming and ventilating 
engineer, and the sewage engineer can (and do) all of them 
profit by the labours of Section D, and can by their works assist 
in giving practical value to the pure science of that .section. 

.Section E, Geography, Probably in these days, when our 
kingdom at home and the old countries near us are all but full 
of the works of the engineer, there are few wlio take a greater 
intcre.st in geogr.iphy than he does, and I am quite sure there are 
none who make a more useful apjdicatlon of geographical know- 
ledge for the benefit of mankind at large than does the engineer. 
Almost at the outset of this ad<lress I claimed lo magnify Sec- 
tion G, on ilie ground that without the aid of its members we 
should not have had that practical lesson in geography which we 
have received by our visit her<*, a lesson that no doubt will lie 
continued and amplified by many of us before we return lo our 
homes. Whether it be by the ocean steamer or by the railway 
train, the enterprising gcogiaphical explorer is carried to or 
llirough countries which now, thanks to the engineer, are well 
known and settled, up lo the beginning of the unknown and not 
settled ; and thus his labours arc lightened, he consumes his 
energies only iqion his true work, brings back his report, which 
is, as I have said, studied by the engineer with a view to still 
further development, and thus, turn by turn, the geographer 
and the engineer carry civilisation over the face of the worlcf. 

Now to come to Section E, which treats of Economic Science. 
The matters with which this Section deals — birth-rate, death- 
rate, the increase or the diminution of populations, the develop- 
ment of particular industries in diflerent localities, the varying 
rates of wages, the extent and nature of taxation, the cost of 
production, the cost of transport, the statistics of railway and of 
marine disasters, the consumption of fuel, and many matters 
which come within the purview of F, are of impo tance lo the 
engineer. Guided by the information given him by the laliours 
of this Section, he comes to the conclu^on that a work having a 
particular object in view should or should not lie undertaken. 
With the information derived from the past he judges of the 
future ; he sees what provision should l>e made for prospective 
increase of i^pulation or of industries ; he secs the chances of 
the commercial success of an undertaking or of its failure, and 
he advises accordingly. 

I do not propose to say anything about Section H, for I have 
dealt with it as being still included within I). 

I trust I have now established the proposition with which I 
.set out, viz. that not only is .Section G the Section of Mechanical 
Science, but it is emphatically the Section of all others that 
applies in engineering to the uses of man the several sciences 
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appertaining lo the otlier Sections ; an api)Ucation most impor- 
tant in the j)rogres> of the world, and an application not to be 
lightly regarrled, even by the strictest votaries of pure science, 
for it would be vain to hope that pure science would continue 
to be jjursued if from time to time its discoveries were not 
brought into jirattical use. 

Under ordinary circumstances 1 should have closed my address 
at this point, but there is a subject which at this, the first meet- 
ing of Section G afiei the meeting at South) )ort, must he touched 
ujxin. It is one of so '.arl a character that I have avoided all 
allusion to it until this the very last moment, but now I am 
comi»elled to gra|u»le with it. 

In the course of this ad<lress I have had occasion to mention 
several names of eminent men, many of them hapi)ily still with 
us, some of them jia^sed away ; but I dtmbt nr>t you have l>een 
struck by the absence of one name, which of all others demands 
mention when considering physical science, and still more does 
it come vividly befi»rc us when considering the ajjjjlication of 
science to industrial purposes. 1 am sure 1 nee<l not tell you 
that this name, whicli I can hanlly trust myself to s)icak, is that 
of our dear friend William Siemens, whose (.ontributions to 
science, anti whose ability in the ai»i)lication of Nciencc, have fr»r 
years enriched the transaction*, of this .Section, and of Sectitms 
A and H, for in him were coinbinetl the mechanic, the |)hysicist, 
and the chemist. 

Jlul a brief year has clajised since he quitted the Presidential 
chair of the Association, and, with us at Southport, was 
taking his accustomed i>art in the work of this and of 
other Sections, uj)|)arenliy in gotjd health, and with a rea- 
sonable prospect of being furtlier useful to science for 
many valuable years to come. Hut it was not to be ; he 
is lost to us, and in losing him we are deprived of a man 
whose electrical work has been second to none, whose thermic 
work has been second to none, and whose enlarged views justi- 
fied him in embarking in scientific speculations of the grandest 
and most profound cliaracter, Whether or not his theory of the 
conservation of the energy of the sun shall ))rove to he crirrcct, 
it cannot be denied that it was a hold and original conce|)tion, 
and one thoroughly w'cll reasoned out front first to last, 

I feel that, were 1 to attempt anything like the barest sum- 
mary of his discoveries and inventions, 1 should set myself a 
task which could not have been fulfilled had 1 devoted the wh dc 
of the time I ha<l at my command to the pur|)osc. I had indeed 
thought of making Ins work the subject oi my address, but 1 felt 
that Tiis loss was so recent that 1 could not trust myself to attempt 
it. 'J'herc is no need for me to dwell further u|)on this most 
painful topic. He was known to you all, he was honoureil and 
loved by you all, and by every member of this Association he 
had so laitlifully served, and over which he had so ably presuled ; 
and he enjoyed the respect and esteem of the best intelligence 
of England, the land of his adojUion ; of the Continent, his 
iiirthplaec ; and of Canada, and of the United Slates, whose 
poiuilations are always ready to appreciate scientific talent and 
the resulting imluslrial progress. It is not too much to say that 
few more gifted men have ever lived, and that with all his ability 
and talent he combined a simplicity, a modesty, and an aflfcc- 
lionate disposition that endeared him to all. 

l am sorry to conclude my address to you in this mournful 
strain. I have endeavcjurcd tt) confine my allusions to our dear 
friend within the narrowest limits, but if 1 have overstepped 
these I trust you will forgive me, remembering that “out of the 
fulness of the heart the mouth speakcih.” 


NOTES 

We announce with great regret the death, yesterday, at the 
age of cighty-three years, of Mr. George Bcntham, F. R.S., 
F.L.S., the eminent botanist. 

The Committee which has l>een formed for the erection of a 
statue to the late Jean Baptiste Pumas at his native town, Alais 
(Gard), is an extensive one. 'Phe president is M. Pasteur, and 
the vice-presidents MM. J. Bertrand, F. de Lesseps, and Cauvet. 
The members of the Committee include all the names of scientific 
note in France. Among the foreign members are well-known 
men of all nationalities ; the English members being Sir William 
Thomson, Dr. W. De La Rue, Prof. Williamson, and Dr. 
Frankland. There is besides a local Committee at Alais. With 
such powerful and wide support the monument is sure to be 


worthy of Dumas’ reputation. Subscriptions should be sent to 
M. £. Maindrin, Palais de Tlnstitut de France, Paris. 

The National Electrical Conference, convened by the U.S. 
Congress in connection with the Electrical Exhibition, began its 
sessions in Philadelphia on Monday. Addresses were made by 
the President of the Conference, Prof. Rowland of the Johns 
Hopkins University, Baltimore ; also by Sir William Thomson, 
the Vice-President. The practical work of the Conference began 
on Tuesday afternoon with a discussion on the work of the United 
States Signal Office in relation to electrical observation. The 
Conference will hereafter discuss the necessity for a national 
bureau of electrical standards, tlie adoption of an international 
system of electrical units, and the theory of dynamo-electric 
machines. Prof. George Forbes of London delivered a lecture 
on dynamo-electric machinery on Tuesday evening. 

The Iron and Steel Institute holds its annual meeting this 
year at Chester on September 23 and three following days. 
Among the papers and subjects for discussion are the following : 

* — On the geology of Cheshire, by Mr. Aubrey Strahan, of 
n.M. Geological Survey, London ; on improvements in the 
Siemens regenerative gas furnace, by Mr. Frederick Siemens, 
C.E., I.ondon ; on recent improvements in the method of the 
manufacture of ojKm-hcarth steel, by Mr. James Riley, Glasgow, 
Member of Council ; on a new form of regenerative furnace, by 
Mr. F, W. Dick, Cilasgow ; on the manufacture of crucible 
steel, by Mr. Henry Seebohm, Sheffield ; on the recovery of 
by-products from coal, more especially in connection with the 
coking and iron industries, by Mr. Watson Smith, Owens Col- 
lege, Manchester ; on the most recent results obtained in Ger- 
many in utilising the by-products from Otto and other coke 
ovens, by Dr. C. Otto, Dalhauscn ; on the North -K.astem Steel 
Company’s Wt)rks at Middlesbrough, and their products, by 
Mr. Arthur Cooper, Middlesbrough ; on the spectroscopic exa- 
mination of the vapours evolved on heating iron, &c., at atmo. 
spheric pressure, by Mr. John Parr)’, Ebhw Vale. 

The museum recently opened at Nowcast le-un-Tyne by the 
I’lince of Wales is a very fine building indeed, and of course is 
quite unconnected with the public librar)'. The building con- 
tains the collections of the well-knowui Natural Ilistor)’ St>ciety 
of Northumberland, Durliam, and Newcasilo-on-Tyne, and will 
cost 42,000/. Of this 38,000/. have been raised by public 
subscrijUion. 

The preliminary programme of the Central Institution for 
Technical Education has been issued. The object of the Cen- 
tral Inslilulion, it state*, is to give to ].ondon a College for 
the higher technical education, in which advanced instniction 
shall be provided in those kinds of knowledge which tiear upon 
the different branches of industry, whether manufactures or arts. 
The Institution is intended to afford practic<al scientific and 
artistic instruction which shall qualify persons to become (l) 
technical teachers ; (2) mechanical, civil, electrical, chemical, 
and sanitary engineers, architects, builders, and decorative 
artists ; (3) principals, siq^rintendcnts, and managers of manu- 
facturing works. I'he main purpose of the instruction to 
lie given in this Institution will fx; to point out the ap- 
plication of different branches of science to various manu- 
facturing intlustries ; and in this respect the teaching will 
differ from that given in the Universities and in other insti- 
tutions in which science is taught rather for its own sake 
than with the view to its industrial application. The courses of 
instruction w'ill be arranged to suit the requirements of (i) per- 
sons who are training to become technical teachers ; (2) persons 
who are preparing to enter some industrial or professional career ; 
(3) persons who desire to attend special courses, with the view 
of acquainting themselves with the scientific principles under- 
lying their work. Students intending to go through the com- 
plete coii||||i^of technical instruction with the view of subse- 
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quently obtaining a diploma, will be required to pass an entrance 
or matriculation examination, which will include mathematics, 
pure and applied, chemistry, physics, drawing, and French or 
German. On the results of the examination the following 
scholarshipvS w*ill be awarded to students who are }>repared to 
attend the complete course of instruction in any one department, 
provided that the merits and circumstances of the camlulate 
justify the Committee in making the award;— (i) The Cloth- 
workers' Scholarship of 60/. a year, tenable for two years and 
renewable for a third year, entitling the successful candidate to 
Tree education. (2) Tlie .Siemens Scholarship of 50 a year for 
three years, founded by Lady Siemens in memorj’ of her husband, 
the late Sir William Siemens, LL.D., F.R.S, This Scholar- 
ship will be compete*! for in October 1885. (3) 'The Royal 

Albany Scholarship of 50/. a year for three years, founded by 
the Corporation of London in memory of the late Prince Lco- 
I>old, Duke of Albany. (4^ Two Mitchell Scholarships of 30/. 
a year for two years, one with and one without free education, 
to he awarded to can«lidates who have attended a public ele- 
mentary school within the City of London, or whose parents 
are or have been resident or engaged in some trade or occupa- 
tion within the City of London. 'The Siemens Medal, founded 
by Lady Siemens in ineniorj* of her husband, the Lite Sir 
William Siemens, LL.D., F. R.S., will be annimlly awarded to 
the student of greatest merit in the tlei)artmeni of electrical 
engineering. The profe-^sors in charge of the several depart- 
ments are Chemistry, Prof. II. E. Armstrong, Ph.D., F.R.S.; 
Engineering, Prof. W, C. Unwin, It. Sc., M.Insi.C.F.. ; Me- 
chanics and Mathematics, Prof. O. llenrici, Ph.I)., F.R.S. 
Physics, Prof. W. E. Ayrton. F.R.S., A.M. Inst.C. K. 

The Paris Journai Ojp^iicl announces the formation of 
Commission to investigate all matters connected with mines and 
mining in I'onquin and Annam. It is composed of various 
officials of experience in Indo-China, and their instructions are 
to draw uj>thc programme of work to be executed by the mining 
party which is about to be sent out from France, ami to draw 
up a draft agreement regulating the management ami working 
of mines in conformity with the treaty of June last with Annam. 

A SUBJECT which, according to the Japan Mail^ is engiiging 
the attention of native scientific men in Japan is the method t>f 
translating or transferring into Japanese the technical terms of 
European science. Hitherto Chinese words and characters have 
l>een employed for this purpose ; in many cases the translations 
existed, we l>elieve, in Cliinese, and were simjdy adopted by the 
Japanese — such as the cc|iiivalents for telegraph .and railw.ay 
appliances, but in the great majority of cases a process of manu- 
facture had to be resorted to. Given the sound of the technical 
term and its meaning, the problem was to find among existing 
Chinese characters one, two, or three, which suited one or other 
of these best ; and thus a new word was formed. The scientific 
journal of Tokio attacks this system, saying that, whatever may 
be said on the score of the unity and adaptability of Chinese in 
transcribing technical terms, the clumsy and complex graphic 
.system renders it unsuitable for youthful students, as the difficulty 
of committing to memory so many hundreds or thousands of 
arbitrary characters is still greater than the pursuit of a scientific 
or technical course of study. Prof. Yatabe, of the Tokio 
University, lays special stress on the use of the original 
foreign technical terms, instead of translating them into Chinese. 

In a lecture on the subject, this gentleman told the pupils of a 
normal school near Tokio that, in order to comprehend the 
scientific achievements of Europe, it was necessary to be con- 
versant with one or more European languages, for, seen through 
the medium of the Chinese tongue, science lost much of its sim- 
plicity, and wa» at best but clumsily reproduced. Another 
native Professor of the Univeruty argued in a similar strain. 


The knowledge of some European language was, he said, 
essential, not only on account of the closer relations now' existing 
between Japan and the but also because the study of the 

technical sciences would thereby be made materially easier than 
at present. Whatever might bo the use of Chinese as a philo- 
NOphical language, it was certainly most unsatisfactory as a 
vehicle for the reproduction of Western hcionces. 

M. F. .\. Forei. communic.ates tothey/>//r«a/ 5 #r/W an inter- 
esting account of the ilisci»very t>f the relics of the “Hotel ties 
Ncuchaielois,*' an extemporised fastness on the glacier of the 
Ltiwer Aar, ticcupieil by Ag.is-.i/ and his scientific friends frt»m 
1S40 tt) 1S43, while they were investigating tlie theory of glaciers 
anti the Glacial period in the immediaie factory of glaciers. 
Herr Ritter, from Leipzig, recently tin a Ituir through the rcgitui 
of the Unteraar, fouml there a block of sitmc bearing the names 
of Stengel, Otz, and Marlins, with the iltUcs 1S44 and 1845. 
In 1840 Agassiz and his friends, coming across an entunums 
block of micaceous schist, supptirtcil by other rock'*, aiul forming 
a natur.rl shelter, on the median mor.'iine of the glacier, at the 
junction of the Lauteraar ami Fiiisteraar, proceeded to ctimplele 
the cabin thus prepared for them by running up some walls of 
dry siiines. In his “Excursions el .Sejours thins Ics Alpes,” 
Dcsor gives a lively picture of the enthusiastic scientific life led 
by Ag.issi/ .nnd his zealous fellow-students of Nature in that 
-imple yet elevated hall of science to which they gave the name 
I of Hotel ties Ncuchalelois during the three years 1840 to 1S43. 

! T'hc block, naturally friable, showed, as early as 1841, numertnis 
fissures, and in 1844 split int«) two pieces. Since then the 
frost has rent it up into a heaji of debris, aiul it is three pieces 
t)f this which have just been i<ientifie(l. 'I’hey aie a blackish 
micacetnis schist of very tine grain. 'Hie piece highest situated 
bearssever.il inscriptions of the colour of minium, but these aie 
mostly illegible, and M. Forel could only make out “1848 * 
thrice repeated, and “ Vogt," the present Prt^fessor at Geneva ; 
23 m. lower down is the stone discovered by Herr Ritter, bearing 
in very legible capitals the inscriptions “ SriCNdM. " (student of 
engineering under Osterwald), “1844"; “ Gr/ ” (Engineer at 
Neiichaiel), “1845"; “F'n, MARTINS " ( I’rofcssor at Moni- 
peliei), with other letters which .ire imlecij>hernble. There is 
also i*i be read on it “No. 2," a mark which confirms M. 
Forers conclusion as to the c*>nnection of the stone with the 
Hotel, Agassiz having caused cerl.iin stones to be distinguished 
by certain numbers, and their position to be taken by 
Engineer Wild, the bh»ck of the Hotel der Ncuchatel lieing dis- 
tinguished liy the number “ 2 " ; 55 m. lower still is the third 
stone with the inscription ; “ S<ji.I(j/. Aut’.usTE, 1842 ; Lieu- 
tenant Guntren," and .1 few more words hardly eompre- 
* hcnsible. These thiee blocks are now no longer, as in 1840, at 
the summit of the morain?, but have been sliiiping down the 
incline on the side of the Lauteraar, which merges in the glacial 
ravine, watered by a beautiful stream. Comparing the jiosition 
of the Hotel des Ncuchalelois, as given by Agassiz (797 m. from 
the promontory of Absewhung), and as seen in Wild and 
Stengel’s lieautiful map of the glacier on the scale of I : io,ocx>, 
with the position whidi it now occupies, M. F’orel calculates 
that the block must have glided a distance of 2400 m. from 
1840 to 1884, or 55 m. a year. For the ea.sicr identification of 
the three blocks of stone by later explorers, M. Forel has in- 
scribed on them, in fresh red colour, his own name and that of 
Herr Ritter, with the date 1884. 

The Institution of Civil Engineers send us the lengthy and 
valuable memoir of the late Sir William Siemeas, presented to 
the Institution by Dr. William Pole, After a few words on the 
incidents of his life. Dr. Pole abandons any attempt at chrono- 
logical arrangement as impossible because of Sir William Siemens^ 

* extraordinary faculty of devoting his attention to many different 
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lines of thought, and many different subjects of investigation, at 
one and the same jxfriod”; and accordingly his latKiurs are 
dossihed under these heads : — (i) Heat and its applications, par- 
ticularly to metallurgy ; (2) Klectrical science and practice ; and 
(3) Miscellaneous engineering, mechanical, and scientific matters 
not included unrler the former hearls. Dr. Pole then goes over 
the whole of Sir William Siemens’s scientific Ialx>urs in these 
fields, and, as might have been expected, prorluces the fullest 
and most valuable memoir of this distinguished member of the 
creators of the age of steel ** which has yet appeared. 

Tut: “Vear-Jhiok of the Scientific and Learned Societies of 
(ireat Jtrilain and Ireland,” [niblished by Messrs. Griffin and 
Co., will be found useful, and doubtless will be improved from 
year to year. The societies are arranged in fourteen sections, 
according to the field they occupy, with a fifteenth section, in- 
cluding some of the leading foreign societies. The compilers 
might certainly have avoided putting the Koyal Society and the 
Royal Institution side by side, as if they had anything in 
X’ominon. 

Mr. W. M, Maskkm., F.R.M.S., continue^ his notes <»ii the 
Coccidtc of New /Zealand, and has sent us a lengthy continuation 
of his former papers, extracterl from the Transactiona of the New 
Zealand Institute, vol. xvi. That country seems to be especially 
rich in ‘‘scale-insects,” .an<l in Mr. Maskell they find an able 
student of their modes of life anti characteristics. Lspccially 
curious is the species flescribctl as Rhhococcus fossor^ the female 
of which does not cover herself with a sac or “scale,” but sinks 
herself bodily in a circular ]>it in the subslanee of the leaf, and 
there lays her eggs ; the sjjeeies feeds on Snntolum cuunin^^hamh 
in the North Island, /cenya pare hast — a near relative of the 
“ pou poebe blaiiehe ” (/. sacchdri)^ so destructive in Mauritius, 
and whieh has jirobably been introduced intti (^lueenslnnd .ami 
elsewhere- seems to he sprcatling rapidly, and to be doing much 
damage, not only to eiiltivatetl trees anti shrubs, but also to the 
native forests, Hefore carrying intti enTccl the rmlical rcnuMly fif 
cutting down and destroying the infeetetl trees, wc woultl recom- 
mend Mr, Mnskell to try an applicatitm of kert)scne, which has 
certainly provetl useful in the case of CocMt on oranges in 
America. 'I’he weak point t>f these ]mpers consists in the 
extreme roughness tif the plates ; they may be char.aeteristic so 
far as they go, but a few eoarse scratches scart'ely siifTieieiUly 
represent hairs, neither does an open network of crossed lines 
indicate a solitl and prob.ably concave surface. 

Thk Aar'/’tie newspaper mentions a bolide that was seen on 
August 3 at Kn/nkb, in the district of Elizabethpol. It had the 
shape of a blue globe wliicli broke into two globes of the same 
colour, and disappeared in the direction of the Caucasus Chain. 

We regret to learn of the death at Montreal, from typhoid fever, 
of Mr. Waller K. Hrownc, well known as a writer on the scien- 
tific aspects of engineering. Mr. Hrownc had gone to Mtmtreal 
to attend the Hritish Association meeting. 

The dangers to public health which lurk in out-of-the-way 
places appear inexhaustible. 'I'liis time llie danger comes from 
the matter which collects on coins which h.ave been a long time 
in circulation, and to which we have already refcrrctl. M. 
Keinsch of Erlangen has devtited much study to this matter, and 
has investigated old and recent coins of all metals from all the 
European States. Everywhere he has found micro-organisms of 
Algre and Bacteria. Scraping away the matter which accumu- 
lates in the interstices of the relief with a needle, and placing it 
in a drop of distilled water under a microscope of 250 to 300 
diameters, he found fragments of textile fibres, numerous starchy 
granules, especially of the starch of wheat, globules of grease, 
some unicellular AIgse, &c. But when a microscope of greater 
power was used Bacteria were found among this detritus. There 


were long Bacteria with a vibratory or spiral movement, as well 
as those of a globular shape. Sometimes both forms were found 
on one coin ; but as a rule each form was found separately. 
When a little glycerine or iodine was introduced into' the pre- 
paration these ceased their movements. Among the AIgse two 
kinds were of most frequent occurrence, viz. a small Ckrgococcus 
and a small unicellular one resembling the Palmellis. They 
were collected in little spherical colonies of four, eight, or a 
dozen at a time, and were found only on old coins ; recent ones 
contained only the Bacteria. A recent writer in Science et Naiurt 
refers to this discovery as of great imix)rtance from a hygienic 
jK>int of view. 

At numerous places in Lower Austria several shocks of earth- 
quake were felt on 'I'uesday last week. The duration of the 
shocks was from four to nine seconds each. 

At the last meeting of the Seismological Society of Japan, a 
liajK-r (which is printed in the Japan Gazette) was read by Mr. 
E. Kiiipping on the meteorology of Japan. It was based on 
tlata obtained from twenty-three meteorological stations in Japan 
during the year 1883, the extreme jMiMtions being Kagoshima 
and Nagasaki in the south, and Sapporo and Nemoro in Yezo in 
the north. Interesting com))arisons are instituted between the 
variations in leiiiperature and pressure at different times of the 
year and in dilTercnt j)arts of Japan, and similar variations in 
Eiiroj )e. 

'I'li:: additions to the Zoological Society’s Gardens during the 
j»ast week include two King-tailed Lemurs {Lemur cotta 6 9 ) 
from Madagascar, presented by Mr. Charles Stewart ; a Common 
Marmoset {/lapale Piccfui.'^) fioin Brazil, presented by Mr. J. 
Henderson; two I’eba Armadillos {Tatusia petni) from South 
America, presented l»y Mr. Frank Parish, F.Z, S. ; a Wood Owl 
{Syrnium a/uro), British, presented by Mr, J. Baldwin ; two 
Smooth Snakes {Coronella itivis) from Hampshire, presented by 
Mr. W. H. H. Pain ; seven Common Crowned Pigeons {Goma 
fcronata) from New Guinea, a Victoria Crowned Pigeon {Gouta 
victoruc) from the Island of Jobie, two Brazilian Hangnests 
{litcrus jamakai) from Brazil, deposite<l ; a Gray-cheeked 
Monkey {Ccrcocehus all>i^cna) fiom West Africa, purchased ; a 
Prairie Wolf (Cfl///' lattans) from K.ansas, U.S. A., leceived on 
approval ; a Vulj>ine I’halnnger {r/iatan^i^ta z’u/t>ina)f born in 
the Gartlcns. 


GEOGRAPHICAL NOTES 
The present numl)er of the Bulletin de la Sociiti de Ghgraphie 
commences with a ]>ap)er by M. Duveyric, on the geographical 
extent of the Mussulman confraternity of Senousi. 'Inis sect, 
which is distinguished by its au tere and fanatical tenets, arose 
forty-six years ago under an Algerian, an«l appears to have in a 
greater or less degree permeated the Mohammedan world, and 
acquired vast political importance. It flourishe-. esi>ecially in 
Northern Africa, reaching as far south as Timbuctoo. The 
details of its precise extent and the nature of its activity arc 
given in the paper. The second paper, which is not signed, 
records a French hydrographical mis'.ion to the coast of Morocco 
i>y the French othcer M. Vincendon-Dumoulin in 1854. The 
most interesting part of the paper is the introduction, in which 
the writer discusses the necessity of having a dictionary of geo- 
graphical etymology ; that is, a work whidi will explain as far 
as possible the origin and meaning of g^eographical names, not 
only from a philcdogical but also an historical point of new. 
The names, he says, which, for example, Stanley and De Brazza 
are giving their settlements iu Africa, are explicable now', when 
everybody knows why I..eopoldville is so called ; but it may 
l>e diflerent fifty years hence. But who knows, he inquires, 
that the territory called Adelie in the Polar Ocean was so called 
after the wife of Admiral Dumont d’Urville, or that the capes 
known as Jagersschmidt and Cotelle were named after the mem* 
tiers of the hydrographical expedition to Morocco, which the 
paper then goes on to describe ? From the report of a Commit- 
tee of the fSicicty apjiointed for the purpose, we sec that three 
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gold medals for geographical work have been awarded this year. 
The first was granted to M. Alphonse Milnc'Cld wards for his 
sabmarine investigations ; the second to M. Thouar for his jour- 
ney to the Grand Chaco in search of the survivors of the Cre- 
vaux Mission ; and the third to M. Charaay for his explorations 
and archeeolo^cal discoveries in Yucatan. The last paoer in 
the number is composed of a series of extracts from the letters 
of Abbe Desgodins on the boundary region between Thibet, 
Burmah, Assam, and China. 

The Danish gunboat F)»l/a returned from the Arctic regions 
to Orkney last week, having been sent out by the Danish 
Government on an exploring and sun^eying expedition. She 
has had a most satisfactory voyage, occupying nearly four 
months, and extending along the whole coast of Greenland to 
70® N. lat. Her work included a scientific exploration of 
the inland glaciers in that country, and dredging, trawling, 
and meteorological observations there and in Davis Straits, 
Baffin's Bay, and Disco Bay. Many hitherto unknown speci- 
mens were brought up by the dredging, the greatest depth being 
900 fathoms. Valuable collections have been brought home by 
the ship in all the scientific sections. The mcml>crs of the 
expedition speak in high terms of their collections, whicli include 
a meteoric stone estimated to weigh about 2cxx5 lb. 

Lieut. Greely, in connection with his paper at the British 
Association, took occasion to say that the fact that had surjiriscd 
him was the discover)* that when the tide was flowing from the 
North Pole it was found by his observations that the water was 
warmer than when flowing in the opposite direction. He took 
trouble to have an elaborate ?.et of observations showing this 
wonderful ]dienomenon prepared, which would be eventually 
published. To him the peculi.arilics were unexplainable. 

A CORRESPONDENT of the Stafhhmf writes: — “On July 26 
the lighthouse- keeper at Cape Keykjanes, the south-west point 
of Icdand, on scanning the sea with his glass, saw wh.at he at 
first took for a very Taige ship, but which a closer inspection 
showed to be a new island. Jt had the form of a rouniled 
flattened cone, was of considerable size, and lay, according to 
his estimate, about fourteen miles north west of the volc.anic 
island Kldcy, or the Mealsack (Melsekken), which lies eight 
miles off Keykjanes to the south-west. Several carlluiunke 
shocks had been felt during the preceding days, and they 
have since occurred at intervals, but no other volcanic 
manifestations heralded or attended the rise of the island 
from the deep. Owing to the danger of approaching 
the island in an open boat, no one has as yet atleinptctl 
to land on it. I’he light-keejier has observcil it from il.ay 
to day when not prevented by foggy weather, and reports 
no change in its apjiearance save that a large part of one si»1e 
of the cone np[H:ars to have slipped or fallen <lown into tin- 
sea. From time to time since the cfdonisation of Icel.-ind, vj»1- 
canic islands liave sprung up out of the wuncs in tin* neighbour- 
hood of Keykjanes, only to dis.appear again aficr a hi id period. 
In the end of last century an island arose at or near the s.ame 
lace as the present one occupies, and was taken jwissession of 
y the Danes, under the name of Nnic (New Island), but as 
it consisted only of loose volcanic ash and pumice the action 
of the waves speedily broke it down, and after little more than 
a month it disa}>peare<l as mysteriously as it had arisen.” 


OUF ASTRONOMICAL COLUMN 

Variable Stars. — Several papers upon these interesting 
objects have lately appeared in the publications of scientific 
bodies ; — 

it) “A Catalogue of known Variable Stars, with Notes,” by | 
Mr. J, E. Gore, in the Proceedings of the Koyal Irish Academy, 1 
voU iv. Mr. Gore has brought together particulars relati^ to ' 
about 190 s ars, including their positions for i8to, the limits of 
magnitude, mean periods, and epochs of maximum and mini- | 
mum, for the most part taken from Schonfcld’s Catalogue of 
1875 ; indeed, this Catalo^e Is the ^ource of much of the in- | 
formation contained in Mr. Gore's paper. His summary will 
be verv useful to those who arc entering upon the study of the 
variable stars ; some corrections are needed, but they are not of , 
very much importan^. Observations bv himself of several of | 
the stars are added in the notes following the Catalogue, and | 
others by varioiu observers made since Schonfeld's last Cata- j 
iogue was published. The positions as printed have a lame ; 


appearance, from b^g given to seconds of time in ri^ht ascen- 
sion and to seconds in declination : if the right ascension of an 
object is assigned to the nearest second of time, the more legiti- 
mate expression of the declination is to the nearest tenth of a 
minute. The reference to the fancied identity of “the Biblical 
star of the Magi ” with Tycho’s celebrated star of 157a seems 
out of place. 

(2) “ Recent Observations of Variable Stars,” presented by 
Prof. Pickering to the American Academy of Arts and Sciences, 
The author had previously issued a pamphlet and a circular from 
the Harvard College Observatory, in the hope of promoting a 
more systematic observation of the variable stars, and in response 
has received communications from a number of observers who 
have expressed their willingness to join in his scheme of observa- 
tions. In the paper in question Prof. Pickering has brought 
together 1 he results of observations of variable stars for 1883, 
so far as he had them at hand, to show the nature of the in- 
formation which he desires to obtain in order to be iw a )iosition 
to issue a further circular early in 1885. It shoultl be mentioned 
that Mr. S. C. Chandler is preparing a bibliography of the 
variables, which will eventually furnish the means 01 fiirming a 
catalogue of all the stars now known to be in a state of change, 
to a much more reliable extent than hitherto ; sucli a work can- 
not fail to be of vast assi.stance to any one desirous of looking 
up the history of particular stars, wnicli is now an operation 
attended with much trouble and uncert.ainty. With regard to 
his next circular, I'rof, Pickering hopes that observers of vari- 
able stars, whether professional or amateur, will be generally 
disposetl t<» furnish information on the r>llowing subjects — 
{a) the melh k 1 of observation, if photometric, some .•iccoiint of 
the instrument, and the manner of using it ; if not photometric, 
whether the observations are made by Argelander's metliod, or 
by direct cslimalion of magnitude ; (/>) stars observed in 1S84, 
with the number of nights on which each was observed ; (r ) the 
time and form of publication cunlcmtilated by the ob'-erver ; 
(</) plans for 1885, naming the stars selected and the number of 
nights on which it is proposed to observe them. 'I’his infin*ma- 
tion it is desired to receive at Harvard College Observatory by 
February i, 1885, as well as any material which may be useful 
towanls making tlie table for 1S83 more complete. Prof. 
Pickering's first table give.s the po.siiions of the variable stars for 
1875, with the limits of magnitude and the jU’riotls ; also the 
diseoverer and yvar of discovery, with references to observations 
made in the years 1880-83. In a secoml table is a list of 
su pectecl vaiiiible.s extracted from Mr. Chandler's uiijmblished 
calalngue. 

3. 'J'he Rev. 1'. E. Espin publishes in the Transactions of the 
Jviverjwiol .Xsironomical Society “A Catalogue of the Magnitudes 
of 500 Stars in Auriga, (iemini, and I.eo Minor,” which have 
been delcrmine<l from photographs taken l»y means of the equa- 
torial stellar camera at the Society's Observatt»ry. 'Phe appa- 
ratus ^as place<I at the disposal of the .Society by Mr. Howard 
Grubb. The magnitudes (letennincd from the photographs are 
entirely based on those «>f Argelander. It is staled that the 
deduced magnitudes of 341 stars out of the 500 agree within 
0*4 m. with i)if*se of Argehnuler, while in twenty-five eases the 
ibfi'erences excecfl a whole magnitude. 'I'he ncbulie M 35 .and 
51 have been photographed after exi>osures of 2I1. 55m. and 
2h. om. respectively, as also the cluster Pr.-esepe, of which the 
pliotographs show the smallest of Argelander's stars, and some 
which do not occur in the DurcAmnstentnt*, 'Pwo stars are 
noted as jiresenting indications of variability : viz. 41'', 1 222 in 
Auriga, which was 8 ’6 m. on March 10, hut was not found on a 
plate taken a few nights afterwards ; and 33“, 1895 j*' Leo Minor. 
Mr. Espin concludes with the remark, “ 'Pbe difficulty of re- 
lucing the stars to Argelander’s scale is complicated, from the 
fact that near the minimum visihilc the bluer stars alone are 
photographed, the yellowish ones disappearing.” 


Comet 1884 b (Barnard). — The following po.sitions for Merlin 
midnight have been calculated by Herr .Steehert from his 
elements (Nature, p. 431). 
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THE MOVEMENTS OF THE EARTH 

VI. 

have now to consider some of the results of these Move- 

mcnts of the Earth— first round its own axis, its rotation ; 
then round the sun, its revolution — which we have been con- 
sidering, results to which of course a general interest attaches, 
and which there will be no difficulty in showing are of very great 
importance to us. Occasion was taken to point out that the 
dinbrent apjiearancc presented by the sun and the stars was 
simply due to the fact that the sun was very near to us whilst the 
stars were very distant, the one, a sun which happens to be near 
to us, the others, also suns, but happening to be very far removed 
from us. Now suppose we have a globe in which we have an 
electric light, to represent the sun, and a little glot)e to represent 
the earth, then it will be obvious that that part of the earth which 
is tume(| towards the lamp will be bathed in light, while that 
half which is turned from it will be in darkness, being, so to 
speak, only under the light of the distant stars. This shows us 
tne reason for that great difference which we call day and night, 
and we can quite understand how it is that wc gel the apparent 
rise of the sun which occurs when the jiart of the glolie on which 
we live is carried from the darkness into the light, and sunset 
which of course occurs when (he globe is lacing carrie<l by its 
rotation from the light into the darkness. 'I'his jihcnomenon 
of day and night is thus one of tlie mo.st obvious results of the 
rotatory movement of the earth, and one which might have 
been dismissed in two words had we so chosen, but we will dwell 


earth and star as it did at 1, for in consequence of the earth’s 
revolution round the sun we shall get a gradually increasing 
angle as the earth in its orbital course gets farther and farther 
from its initial position at i. Now it is <%vious if we are going 
to have our time regulated by the sun instead of by the stars — 
and that is what we must do for the purposes of civil life — ^wc 
shall have to arrange our clock so that when we pass from 1 to 2 
it must, if it showed 12 o’clock when the sun was due south in 
the fomier position, show 12 o’clock also when the sun is due 
south in the latter position. If this be so, and we have this 
angle made by the line joining sun and earth and star, we shall 
have to make our sun-clock go more slowly than our sidereal 
clock, for the reason that the sidereal clock will have gone round 
once in less time than the earth will have got round to the same 
place with regard to the sun. But if we choose, and we do 
choose, to say that we will have twenty-four hours from sun- 
southing to sun-southing, then these twenty-four hours and neces- 
sarily also their minutes and seconds, will be longer than the 
hours, minutes, and .seconds of sidereal time. Let us take 
another illustration. Consider the case of the earth in three 
different |x>sitions, represented by three globes round a centrd 
lamp. Then suppo.se that in each of these globes a wire is put 
to represent the direction in which the transit instrument points 
at Greenwich when the same star is observed at three consecutive 
intervals of twenty-four hours of sidereal time. These three 
wires shoukl therefi>re Ijc placed parallel to each other. Now 
let us take the electric lamp to represent the sun, then we shall 
find that, when the transit instrument on each of the earths 



4(>.'— I>ia;{ram bhowjng how the difference ecu ihe length'i o( ih*; 
bidereni and mean day nri^c^. 

Upon it forjn few moments, because this fundament nl difference 
l>etwecn day and night furnishes us with a reason why wc 
should iliscard that sidereal time to which up to the present 
reference has alone been made. 

Fig. 49 will show how it is that under the circumstances in 
which wc thus find ourselves, a new kind of time must 
take the place of sidereal time. In this dmgram wc ha\c 
the earth represented at two positions in its orbit, 1 and 2. It 
travels in this orbit in the direction of the arrows, rotating on its 
axis the while in the direction also indicated by arrows. Now 
let us consider the start-ix>int 1, and sup]H)sc that when the earth 
occupies this position a particular star is on the meridian at mid- 
night. The earth it will lie remembered rotates in twenty-four 
sidereal hours ; it will therefore take twelve hours to turn half 
round, so that if we consider the sun to lie directly op{>o.si(e the 
star which is south at midnight it is i>bvious that they are twelve 
hours apart. Now consider the earth at )>osition 2. Then re- 
membering this fundamental fact, that the distance of the stars is 
so enormous that a string stretched from the observer to the star 
at one point of the earthTi orbit wouhl l>e practically parallel to 
a string stretched to the same star from any other part of 
the orbit ; it is obvious that the star will have the same right 
ascension in both positions of the earth, and the line pointing 
to the star will be practically in the same direction. But the 
sun will no longer lie along the prolongation of the line joining 
' Continued from p. 956. 



is brought rouml to p<Mnt at the sun, the three wires which 
represent the instruments will not be parallel to each other but 
at some angle. At first sight it might seem that wc could easily 
get a sun-lime to replace tlic star-time, but unfortunately when 
we go a little clceper into it wc find, as we often do in other cases, 
that it is not quite so easy — and for two reasons. We found, it 
will Ihj remembered, when we came it> consider the form of the 
earth's orbit, that it Wtis not quite circular, that it was in fact what 
is called an ellipse, and that the mdius vector, i.r. the imaginary 
line joining the centres of the sun and earth did not sweep through 
equal arrs in cc|iml times but through equal afwst so that, 
if we want to invent a clock which will show twenty-four hours 
from the time of sun-southing one day to the time of sun-southing 
the next, that clock will require to be regulated difTcrently for 
every day in the year, because the greater or less part of its orbit 
moved over by the earth will cause the greater or less angle 
iHitween the lines joining sun, earth, ami sli-ir. 

That I hope is clear. Thus then there is good reason why 
this arrangement of haring a sun-time from noon to noon wifi 
not work. We should have to regulate our clock for every day 
in the year, or rather for every two opposite days. But there is 
another matter. We arc now in full presence of the fact that 
the equator of the earth is inclined at an angle of about 23!* to 
the plane of the ecliptic. Fig. 50 will perhaps enable us to 
understand this matter more easily. Let the horizontal lines 
represei||p|ie plane of the equator and the inclined lines the 
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contented ourselves simplv with sidereal time, which would have 
at least the advanti^e of Ming constant, so that it is most neces- 
sary if any benefit is to be derived from this mean sun of ours 
that it should not differ very much from the true sun. The longi- 
tude of our mean sun is therefore made equal to the mean longi- 
tude of the true sun. This having been premised, the terms ** mean 
time ’'and ‘‘mean noon” will now be clear without any ex- 
planation. “Greenwich mean time” of course means time 
referred to the meridian of Greenwich. 

We thus finally discard our sidereal time, and replace it by ! 
mean solar time so arranged that the maximum departure of 
this from true solar time shall be fifteen minutes in the month 
of February and fifteen minutes at the T>cginning of November. 
We have seen that the sidereal clay is shorter than a solar day, 
and that conbe(|Ucntly the hours, minutes, and seconds which 



Kui. 53,— iJiagrttm uxiilainiiiK iiicuii anoinuly and truf atunnaly. 

make up the sidereal day must be shorter than those which form 
the solar day. The rclatiim between the seconds of solar and 
itidercal time may be thus shown. 

One sidereal second • '0973 of a mean time second. 

One ineaii-litne secoml « 1 '0027 of n sidereal second. 

We have now got the rcsidts of the earth’s tevolution e<un- 
bined with its rotation, so far as day and night, consitleivd in 
their more general asjiecls, are concerned ; but we have not 
done with day and night yet. When we were e(»nsiderin^ the 
<juestion of the inelination of the earth’s axis, we went so far as 
to say that it was inclined 23J'' to the plane of the eclijuie, 
and that it alw.iys remaine<l praclic.illy parallel to itself. Now 
suppose we arrange four globes in a circle, to represent the 
earth in different parts of its orbit, and we have in the centre .in 
electric lamp to rcjiresenl the sun. Then, if the carlli’s axis is 
thus inclined to its path round the sun, and always remains 
parallel to itself, it wdl he seen that at one position the north 
pole will be all in the light of the electric lamp (which represents 
the sun) iluring the entire revolution of tlie earth on its axis. 



Fu;. 54. — 'I'hc attraction of the sun 

ject, yet the earth’s rotation may be used to bring in the dimen- 
sions of the body on which wc dwell in just the same way as the ! 
velocity of light was used to refer to the dimensions of its . 
orbit. . 

We need not, however, consider the question in detail, but | 
we may state that the earth is a globe of something like 8oc» 
miles in diameter, the equatorial diameter being longer than the 
diameter from pole to pole by some twenty-six miles, so that we 
have, as it were, rouna the equator a ring of matter some thir- 
teen miles thick and eight thousand in diameter. Now this ring 
of matter, this equatorial protuberance, is presented to the sun 
at an angle to the line jmning the centres of the sun and earth, 
at shown in Fig. 54, and the sun’s attraction upon it can be 
resolved into two forces, one parallel to the line joining the 
centres of the sun and ea^, and the other at ri^t a^les to this 
direction ; and if we consider what will be the efifrot of this 


At the point opposite this the reverse happens, for during the 
entire rotation or the earth the north pole will be in the dark. 
At the two remaining points the pole will be just on the bound- 
ary of light and darkness. We need not consider the case of 
the south pole ; there exactly the reverse will happen to what 
occurs at the north pole — when the north pole is always in the 
light, the south pole will be always in the dark, and vice versd^ 
as may be seen by looking at the globes. Now it should be 
clear that the fact of the earth’s axis being inclined to its path 
causes different lengths of day and night throughout the year. 
It is simply that, and nothing else. At the poles, which, as we 
have seen, are sometimes entirely in the light and sometimes 
I altogether in the dark, there will be six months of this light and 
six months of darkness. At the equator it will be readily under- 
stood the days and nights will be of twelve hours’ duration at 
whatever part of her orbit the earth may be. If you take those 
positions of the earth where the boundary of light and darkness 
])asses through both the poles, it is perfectly clear that the days 
and nights are of equal length all over the world, and a line 
drawn from those j>oints through the sun is therefore called 
the “line of equinoxes.” These points are respectively at the 
ascending and descending nodes of the orbit. The two other 
])oints where the North Pole is most in the light or in the dark 
during the whole of a rotation arc known as the solstices, be- 
cause it is at these times that the sun for some days appears to 
attain the same lieight at noon. 

I To sum up then, it will be seen that the earth’s rotation 
! and the earth’s revolution, in conjunction with the important 
I fact of the non -coincidence of the planes in which they 
I take ]>lace, give us not only our days and our nights, but cause 
the lengths of them in different latitudes to vary throughout 
the year. We have in this inclination of these planes to each 
other, loo, the cattsc of the seasons, because when the northern 
hemispliere of the earth has been for a long time in that posi- 
tion with the sun longest above the liorizon, the temixjrature will 
!)c very different to what it is when the earth is in the other 
position. In the former position we have summer in the 
I northern hemisphere, in the latter winter. The conditions of 
' life at two sueh points in the orbit will be vastly different. At 
the equ.ator, wheie the days and nights are always of equal 
length, the eourse of nature will be very uniform. As the 
equator is leceded from and the poles arc approached, this uni- 
formity begins to <lisappe.'ir until, as has been said, at the pole 
six mouths «»f perpetu.nl daylight alternate with six months when 
there is no sun. 

Hut even now when we have g >1 our day and our year, we 
have not got all. 

It imisi next be pointed out that, whilst the axis (»f ihe e.nrth 
may be said to remain practically jurallcl to itself, yet that it 
does not absolutely remain so. 

.As a result of this and of the earth’s movement round the sun, 
we gel a very imjxirtant outcome. Although the et>nsideration 
of Ihe dimensions of the earth has scarcely come within our sub- 




1 the e.nrih’H emialorunl protuberance. 

latter force upon such a ring, W'c can easily understand that 
it will result in an alteration of the inclination of the ring. 
In an arrangement for showing the effect of this attraction, the 
ring of mailer on which the sun acts may be represented by 
an iron ring attached to a spinning top, and the resolved portion 
of the sun’s pull may be imitated by the attraction of a magnet 
held in a nearly vertical position. As the ring rotates, the 
attraction of the magnet draws the ring out of the horizontal, 
and the poles revolves in a circle. This is what takes place 
with the earth’s axis ; hence it is not true to say that it 
always remains par^lel to itself. This revolution is always 
slowly going on, being completed in a period of about 25,000 
of our years. In consequence of this motion, what happens 
is this : the line of equinoxes which is at right angles to 
the line of solstices is constantly changing its position along 
the earth’s orbit, producing what is cmled the precession 
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thft tsauinoxes. We have to consider, therefore, not merely 
Sei^ year, the time between which the earth is at one 
Doiot with reference to the sun and a star, and the time when 
ji is at that same point again; we have not merely to con- 
sider the fact that this line of solstices, with its conjoined line 
of equinoxes, varies with regard to what is called the apse 
line, that is, the line joining the perihelion and aphelion points 
of the orbit, or the axis-major of the ellipse — but we ^et from 
this another year which is called the tropical year, which, like 
our mean time, is the one most used, because it brings the year 
into relation with our seasons. Now that we have got our mean 
time and know exactly how and why wc have got it, we may ex- 
press the sidereal year in mean time, and say that it consists of 
365 *256 solar days. The tropical year — the time which elapses be- 
tween two successive passages through the vernal equinox — is 
shorter than the sidereal one, owing to the precession along the 
orbit of the equinoctial points, anti consi'^t of 365 *242 mean 
solar days, ana the diflerencc between the lengths of this and 
the sidereal year w'ill of course give the annual amount of 
precession which takes place. Anomalistic year is the term 
applied to the period which elapses between two successive 
passages through the perihelion or aphelion ])oinl> of the orbit ; 
and as these points have a forward motion along the orbit, this 
year is longer than the sidereal one, being 365 •250 mean solar 
day! 

Wc may give the exact lengths of these years in days, hours, 
minutes, and seconds as follows ; — 


Mean -^oKir «ui 
ti h. 

Mean sidereal year 365 6 9 9*6 

Mean Inqucal year 365 5 4S 46*054440 

Mean anomalistic year 365 6 13 49 3 


The Movements of the B*.arlh are so iinjxuiani to us, .anti so 
interesting in themselves, that it is not jiussible in six lectures to 
exhaust all that may be said .alKiut theiri or learned fr<»m them. 
I trust however that I h.ave left no point of the first impt»rtance 
untouched. The moral of the^e lectures is that astronomy has 
appealed to physics, and has not ajipcalcd in vain, for the <lc- 
monstration of the physical reality of the movements in question. 

J. Norman Lockykr 


THE FRENCH ASSOCIATION FOR THE 
PROGRESS OF SCIENCE 
*^1118 Association began its meetings at Wois on September 3. 

The financial situation of the Association is very ]»n>spcrous 
indeed ; the capital has amounte«l to 20,000/. ; but the Mim 
spent in scientific researches amounts to only 300/. 

The IVesident of the Associati<»n lor tiiib year is M. li<*uquet 
de la (irye, and his inaugural .address consisted of a sketch of tlie 
histor)' of oceanic hydrography. He dealt with the difticulty of 
the determinations m.ade on the Ijoilom of the sea, and insisted 
on a new idea of his own. He believes that the le\el of the sea 
jiresents considerable \aiiati<»ns owing to the quantity of s.ali 
contained in the water. He says that the level of the Mediter- I 
ranean ought not to be so high as the level of the ocean owing ' 
to the greater quantity of salt and consequently of density. A 
diminution of temperature produces the same effects. as enlarging j 
the density ; so an increase of the temperature of the German j 
Ocean would produce a fltiod on the Belgian, Dutch, German, ! 
and French coasts, and bring the sea to Paris. I 

Dr. Grimaux, a pupil of the late M. Wurt?, delivered a speech | 
on the illustrious Academicians who have died during the past 
year, among whom Dumas and Wurtz have unquestionably the 
foremost place. 

It is probable that this year the long-hoped-for fusion with 
the Association Scientifique de France, established by Deverrier, 
and presided over by Milne-Edwards, will take place, and the 
two Associations amalgamated in one w'ill take a new start. 

One of the principal objects of the present sitting has been the 
examination ^ of the Thenay geological strata, where A>)l»c 
Bourgeois thinks he has discovered Tertiary man. The principal 
French geologists have arrived in Blois for the excursions. 
There are very few foreigners at the meeting. 


TRAINING IN NA VAL ARCHITECTURE * 

A T Goyan, the great shipbiiildiiv suburb of Glasgow, on the 
4th inst, Profl F, Elgar, of Gusgow University, addressed 
students att e n d ing the Science and Art Classes upon the 
I Camnuimcated by Praf. Elgw. 




I 

above subject. In the course of his address Prof. Elgar 

All of the students wh? attend the classes in naval architecture 
and engineering here are probably much better acquainted with 
the practical and experimental aspects of the work they are- 
engaged in than they are with the science which underlies it ; 
and tfieir present object is the very vital and praiseworthy one of 
acquiring such scientific and technical knowledge as will enable 
them to apply sound principles to the performance of their work, 
and to a.ssist them in dealing intelligently and successfully with 
the many difficult and novel questions which are constantly ob- 
structing and puzzling them. There are no branches of mechani- 
cal art in which sound scientific knowledge is more essential and 
useful, or in which it is more necessary for theory and practice to 
go hand-in-hand together, than those of shipbuilding and en- 
gineering. A modern steamer is so complex a machine that no 
attempts to construct one without calling in the aid of science in 
some form — either directly or by copying what others have 
Icamcfl by it to do — could possibly end m anything but disastrous 
failure. Try to imagine a m.an who had never heard or read of 
any of the teachings of .science atteinjiting to con.strucl a modern 
steamship — a m.an who diil not know even of the jyropositioii, 
said to have been demon.st rated by Archimedes, that a Homing 
iMxly displaces a vtdiiine of water whose weight in equal to its own 
weight ; and who was ignorant of the wonderful disc«»\eries tlinl 
have been made of (he laws by which heat generaled by the 
ciunbustion «»r coal is converted into mechanical vM»rk through 
the agencies of the boilci and ste.im-cnginc. It only rcijuircs to 
slate the matter in this bald form in order to show how h«»j>e- 
lessly impossible ami al>surdsucb an allempl woulil be, and how 
vitally dependent ^hipbuihling and engineering are upon the past 
achievements and present teachings of science. On the other 
hantl, the highest scientific talent the world has yet produced 
would be equally un.able to arrive at a successful result simply l.y 
me.ans of pure theory, however a<lvance<l, .anti by si riel a pi tori 
methods, q'lie course you are jiursuing, ami whieb 1 trust you 
will not dej^art from, is the one best calculale<l to insure for ycjii 
the greatest success in yom work .and advancement in your 
various positions in life ; and as in the daily pi.acticc of your 
profession you are jierforee kejM w«‘ll abreast of (lie practical and 
expel imenlal sides of your wi>rk J would now urge you, in the 
strongosi manner possiljU-, to (aillivale most diligently and 
thoroughly a knowledge of the science ami of those natural laws 
upon which the efficiency ami success of your effoits depenti, 
Whatever m.ay be the char.icler of your d.aily work, whether you 
are cinjiloyed as engineers, ilrauglitsmen, or mechanics — and I 
am veiy j>leascd to know* that there are working mechanics wlio 
attend these classes, and who arc aiming the most earnest, in- 
telligent, and cainilile of the students — never rest satisfied till 
you know the meaning o( all that you do and why you do it. 

Do not be content with merely learning methods of setting off 
work and performing c.ilculations, or with copying processes you 
may have seen others employ. 'I'he man whi) merely does as he 
sees Olliers df), without very well comprehending why they do 
it, and who works strictly liy rule and line, looking to custom as 
the supreme authority, will never improve or advance himself, 
nor be of mueb real use in such times as these ; nor will he find 
much interest in his work, 

' Custom, which all maukiriJ to slavery- hrliigs, 

'J'hat dull excuse for doing silly things/ 

Never look to custom as being a sufficient authority for any- 
thing, however respectable its antiquity may have made it ; but 
lie determined to understand for yourselves whether or not it is 
based upon sound and intelligible principles. Although we arc 
now meeting under the auspices of the Young Men’s Christian 
A.HSociation, I can safely recommend you to indulge freely a 
spirit of scepticism in this particular department of the Associa- 
tion’s work. The region of science and of the pure intellect is 
not one in which you should be content to accept the mere 
authority of any one as final, or to lest any question except by 
the standard of yourl own reason. Do not be too eager 
to believe that anything you are told is correct until you 
are able to prove it for yourselves, and till you no longer 
feel any ignorance or doubt in the matter. The necessity 
for combining wide scientific knowledge and sound theory 
with practical experience, in the canying on of shipbuilding 
and engineering operations, i.s daily becoming more and more- 
pres-sing. If you tried to avoid it you could not. In this 
age of keen competition and rapid development, increasing de- 
mand are made upon all who are engaged in these implant. 
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industries. Every success that is achieved by the most advanced 
and sensational productions creates a demand for still further 
progress ; and in meeting these demands, in the future, the race 
will l>e to the swift and the Imttle to the strong. The speed 
and the strength that you require in order to enable you to hold 
your own in this contest arc speed and strength of intellect. In 
other words, you require your intelligence to be cultivated and 
well informed, and t(; be made ]>rompt and active, by means of 
scientific culftirc ; .and it is necessary for you to acquire such a 
firm and comprehensive grasj) of sound theoretical principles as 
will enable you to rely safely upon your own powers of judg- 
ment, and to act in difilcult cases with certainty and precision. 
Not only does modern cf)m])elitif>n ever demand more from you 
in the way of tedmical Knowledge, skill, and resource, but it 
also shortens the time al your disposal for supi)lying it. The 
huge and complicated engineering structures of the present day, 
such as arc constructed in this district, have to ))c completed 
in as short a time as the much simpler nn<l smaller ones fif a 
generation ago. You have thus not only mudt more to think 
about in building a ship, and problems (»f greater number and 
difftculty to solv(' than usrfl lo be the ease, but you have rmly 
the same time in which to d(j if nil. ^■ou cannot afford to delay 
the ])n>grcss of (onsfruef ion for tin* purpose of trying experi- 
ments or brooding over a/iy difficulties you tn.ny meet with. It 
is necessary to decitle promptly eruh qiiesi ion as it arises, .and 
you have to qualify yourselves for floing that. I'lic nav.al archi- 
tect .and engineer of the juese/il d.ay requires to supplement his 
practical knowlcslge by a dose and systematic study of various 
branches of science. An enumeration of some of the chief of 
them will be sufficient to show liow great are tlie demands thus 
made upon him. 'fhere are the laws upon which the flolathm 
and stability of shifts, and their behaviour among waves, depcn<l , 
those wbidi determine the struetural strength of a ses^el, and 
its relation to the forces which may be brought to bear upon her 
by her own weight and th.al <.f Iut cargo, when she is flo.ating 
upon a dmnging wnve-surfnce ; the dilfu ult pioblem- cotiiurled 
with the resistance of a ship (o motion ihrough tlw water, the 
power requisite lo <lrive her at a given speed, and the manner in 
which this is affecli’il by her out ward form ami propoitions. 'Then 
fherc js the wide fiehl of thermal science, ami its application to 
the means by which the e<»nveision of heal into mechanical woik 
effeeleil fliroiigh the .agencies of the bm'lers, cylinders, con- 
denser, and iiiechnnism of the engines ; logethei with the action 
of the propeller, and the principles upon which its efficiency 
dejicnds. No man has ever yet succeeded in completely master- 
ing these difficult and eomplicalcd problems ; and it is perhaps 
not possible^ for many of you to advance very far tow'ards their 
solution. wStill it must be borne in mind that it is only liy 
studying the sciences which bear upon them that any real or 
substantial progress can be effected ; and although finality may 
Ix! unattainable, great atlvances are jiossible, and are coiislanily 
being rnadc. Hardly a year ])asses without something c<»nsider- 
able Vx:ing done to improve our Knowleilgo of those natural haws 
upon which the safety niiil efficiency of shijis at sea depend. 
There is probably no district in this country which has benefited 
more in the past than ibivnn by scientific progress and great 
mechanical skill in shipbuilding and engincei'ing, or whose })n»s- 
perity in the future is more dependent upon it. liovnn has been 
placed among the foremost of shipbuilding communities by 
means of great scientific and practical talent, industry, and 
enterjirise ; and it rests wdth many whom I now see before me 
to maintain it in the honourable and distinguished position to 
which it has Iwen raised. The names of Najiier and Elder, not 
to mention others, are alone sufficient to give prestige to any 
engineering locality ; ami thc^' insure for (Jovan a high place in 
all future records of scientific, mechanical, and iiulustrial pro 
cress. Upon you rests the responsibility of worthily walking in 
the footsteps of those and oihem among your distinguished men, 
and of striving to keep erect in this district the noble edifice 
they have reared. *' 
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; The telegr.ipli set uj> on Lacroix beak in Reunion and Vert 
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THE ZOOLOGICAL COLLECTIONS OF 
HM.S. ALERT 

Report on the Zoological Collections made in the Indo- 
Pacific Ocean during the Voyage of HMS, Alert f 
1881-82. (London ; Printed by Order of the Trustees 
of the British Museum, 1884.} 

W E need only remind our readers that the Alert^ 
under the command of Capt. Sir George Nares, 
and his successor, Capt. J. Maclear, made a voyage of 
survey which lasted during the years 1878-82, that the 
principal parts of the survey were carried on (i) in the 
region of the southern extremity of the American con- 
tinent ; (2) in that of the coasts of North-Eastern Australia 
and Torres Straits ; and (3) among the groups of Oceanic 
Islands in the Western Indian Ocean situated between 
Madagascar and the Seychelles. Dr. Coppinger was the 
surgeon on board, and it will be always to his credit that 
while ever attentive to his official duties he succeeded in 
making and sending home immense collections of marine 
animals taken by him at the several stations. Those col- 
lected off the South-Eastern American continent were 
reported on in a series of papers published in the 
Proceedings of the Zoological Society for 1881, and 
were presented to the British Museum. Those from 
the two other regions were also deposited in the British 
Museum and reported on by the officers of the Zoological 
Department, but these reports were, both in their extent 
and importance, far beyond the scope of any periodical 
publication, and at the suggestion of Dr. Gunther, the 
Keeper of the Zoological Department, the trustees have 
published the full account in the form of a separate 
volume. Irrespective of a number of specimens set aside 
as duplicates, not less than 3700, referable to 1300 species, 
were incorporated in the national collection, and of 
these more than one-third were new additions, if not to 
science at any rate to the Museum. Well may Dr. 
Gunther write that these “ pages are by themselves a 
lasting testimony to the great service rendered by Dr. 
Coppinger to the National Museum and to the cause of 
science.” 

The exigencies of the service prevented any deep 
dredgings, so that though many interesting discoveries 
were made in the western parts of the Indian Ocean, the 
depths of this region are still waiting to be explored. 
The account of the collections made at Melanesia form 
the 6rst 482 pages of this volume. The Vertebrates are 
reported on by Mr. Oldfield Thomas, Mr. R. Bowdler 
Sharpe, and Dr. Gunther. They call for no special 
notice ; but Dr. Gunther takes the opportunity afforded 
him by the examination of several well-preserved speci- 
mens of Branchiostoma in Dr. Coppingcris collection to 
give a revision of the known species. While at one 
time inclined to agree with J. M tiller that there 
were no spedfic differences between Brazilian and Euro- 
pean specimens, and even considering specimens from 
Indian and Australian localities to be referable to the 
one species, Dr. Gunther has now convinced himself 
that this view is incorrect, and that Sundevall was quite 
VoL. XXX,— No. 777 


right in drawing attention to the number of myoccoMiif 
as an excellent taxonomic character. The number can 
be ascertained even in specimens in an indifferent state 
of preservation, and varies very little ; whilst the extent 
in depth and length of the delicate Hn which surrounds 
the posterior part of the tail is a much less reliable cha- 
racter, subject to much alteration by the spirit unless great 
care is taken in the preservation of the specimens. The 
species may be briefly enumerated as (i) B, elongatum^ 
Sund., Peru ; (2) B, dassanum, G., Bass Straits ; (3) B, 
belcheri^ Gray, Borneo and Torres Straits ; (4) B, cari^ 
bceum^ Sund., Rio de Janeiro ; (s) B, lanceolatum^ PallaSf 
Europe, Atlantic coast of North America ; and (6) B, 
cultellum^ Peters, Moreton Bay and Thursday Island. 

A species of this genus is common on the sandy shores 
of Mahd, one of the Seychelles, but does not appear to 
have been dredged by Dr. Coppinger. 

Mr. Edgar Smith's Report on the MoiJiisca forms quite 
a monograph of this group as found in North and North- 
Eastern Australia ; many new species are described, and 
most of them are figured. The Echinoderms are de- 
scribed by F. Jeffrey Hell. “Though there are no new 
Echinoidca, there are some very precious series of some 
species, Marctia plan u lata being notably well repre- 
sented ” ; 22 species are catalogued. Thirty-one species 
of Asteroidea are enumerated, 4 being new ; and 26 spe- 
cies of Ophiuroidea, four of which are new, and a new 
genus, Ophiopinax, is established for Pcctinura stcllata 
of Lyman. Of the Holothuroidea 19 species are men- 
tioned, and 6 arc described as new, and figured. As to 
the Crinoidea, the author acknowledges the help he re- 
ceived from P. H. Carpenter, and details 27 or 28 species. 

“ The proportion of untlcscribed to described species is 
no doubt appalling.” Ot species of Antedon, 12 are 
described as new ; and of 12 species of Actinometra, 4 
are described as new, and 2 arc recorded for the first time 
on the manuscript names of Herbert Carpenter, to be 
more particularly described in his forthcoming Report 
on the Coinatulic of the Challenger, 

The Crustacea, reported on by M r. E. J. Miers, chiefly col- 
lected “ on the north-western, northern, and north-eastern 
coasts of Australia, are very numerous, and are interesting 
not only on account of the large number of new or rare 
species obtained, but also on account of the careful man- 
ner in which, in nearly every instance, the nature of the 
sea-bottom and the depth of water, &c., were recorded;" 

203 species are enumerated, and 45 are described for the 
first time. The depths seem to have been from off shore 
to 30 fathoms. Eighteen plates of figures accompany this 
part of the Catalogue. 

The collections of Alcyonaria and Sponges made by 
Dr. Coppinger are described by Mr. Stuart O. Ridley, 
whose reports are very welcome additions to our knowledge 
of these forms. Although not containing deep-sea forms, 
these collections give a good general insight into the 
character of the fauna of the shallow waters of the north 
east and north-western coasts of Australia. The almos 
absence of forms of Pennatulidae— only 2 species are re 
corded, one very young, and the other very imperfect — is 
hardly to be accounted for by the fact that no greater 
depth than 36 fathoms was reached with the dredge, as the 
Pennatulids are by no means exclusively deep-sea forms. 

Of the fixed forms 36 species are referred to, of whidi 12 

Y 
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are described as new. The occurrence of two kinds of 
polyps differing chiefly in size is noted in a new species 
of Melitodes. The Sponge collection was large, com- 
prising over 300 specimens, representing 1 10 species, be- 
sides 7 distinct varieties, of which more than half were 
well prescr^'cd in spirits ; a large proportion— 42— were 
new. More than one-sixth belonged to the Ceratosa, 86 . 
to the Silicca, with no representatives of the sub-order ‘ 
Hcxactincllida, and there were but three species of 
Calcarea. The author deserves great credit for the pains- 
taking way in which he has described every form, so that 
no doubt might remain as to its character ; and where 
there was the slightest doubt of the form being a new 
species he has refrained from possil)ly adding to an 
already over-burdened synonymy. 1 

The description of the collections from the Western | 
Indian Ocean forms the second part of this volutnc, and j 
occupies about i$o pages. The reporters are the same ns 
in the previous |)art. Among the birds, Mr. Sharpe 
describes a new Turtle Dove ( 7 ur/ur coppingeri) iriMw 
Glorioso JsJand.s. Mr. Kdgar Smith’s list of MoIIusca 
“may be regarded as an appendix to K. von Martens’s * 
work on the * Mollusca of the Mauritius and the Seychelles’ ; 
of the I 3 I species noted, between 40 and 50 do not occur 
in Mhbius’s work, and the majority of them, as might be 
expected, are well-known forms.” Thirteen new species 
are described and figured. 

Forty-eight species of Kchinoderms are tabulated by 
Mr. F. Jeffrey IJclI. The only object of special interest 
is a remarkable new Ophiurid, for which ;i new genus, 
Ncoplax, has been established ; N. ophiodi"i was found at 
Darros Island, Amiranlc Group. 

The collection of Crustacea, described by Mr. M. j. 
Miers, though Jess numerous in species and less interesting 
than those obtained on the Australian coasts, contains a 
large number of rare and undescribed forms, partly owing 
to the fact that the groups of islands known as the 
Amiranle, Providence, and Glorioso Groups have hitherto 
been unknown to the carcinologist ; 104 species and 
varieties are enumerated from the African svd>region, of 
which 1 6 species arc described as new. A useful tabic 
showing the distribution of the species on the East Coast 
of Africa and islands adjacent is appended to this 
Report. 

Mr. C. 0 , Waterhouse describes a new beetle {Cratopu$ 
ad^nrsus) from Eagle Island (Amirante), and Mr. A. (]. 
Butler a new moth {Ddep^ia iadra) from Providence 
Island (Mascarines). 

The series of Alcyonaria and Sponges, as before, .are 
described by Mr. Stuart O. Ridley. The collection of 
Alcyonarians made was small, not, we sliould imagirje, be- 
cause the dredgings were liipited to depths not exceeding 
30 fathoms, but to the difficulties of collecting on and 
under coral reefs. Probably the same difficulty was in 
the way of a collection of Zoar.tl.aria being made, though 
notably species abound all around these Western Indian 
Ocean Islands. Of the 8 species of Alcyonaria, 2 are 
noted as new. The collection of Sponges was more 
important, containing as it ditl 56 ^)ecies, of which 21 
are described as new. In a survey of the species the 
author notes that, “ notwithstanding the large proportion 
of new specific forms, there is a comparative scarcity of 
forms showing mark^ distinctive characters of generic 


importance which are not also to be found in the more 
familiar Atlantic fauna.” Indeed this western part of the 
Indian Ocean may be considered, so far as the Sponge 
fauna goes, as transitional between Australia, South-West 
Africa, and the Mediterranean. 

LETTERS TO THE EDITOR 

by his corrtspondtnts, k/un^niake 

or to correspond with the writers of, rejected manuseripts. 

No notice is taken of anonymous communications, 

[ 7 he Editor urgently requests correspondents to keep their Utters 
as short as possible. The pressure on his space is so great 
that it iJ impossible otherwise to insure the appearance even 
of communications containinji interesting and novel facts,] 

The Flow of Streams 

'I'm. inchiscfl notes hy iny frieinl Mr. Deorge Maw of Ben- 
ih.'ill Hall will no doubt interest some of your readers. They 
were communicated by me to Sir \Vm. 'rhomson, who made 
the following rein.irks upon them • — “ Mr. Maw’s notes are ex- 
tremely interesting. I lately observed similar phenomena in the 
streams flowing fnun the pools on the Burl)0 Bank near Liver- 
])ool. You ought to send them to Nature.” 

Dear Mr. Smith, — A s I know you haw been making ob- 
serv.alionb on river currents and the effect of friction on the 
motion and passage of streams, 1 cannot resist sending you the 
accom])anying notes on a very curious case we met with near the 
l.ake of Tlnrn. It is an extreme illustration of the action of 
gravitation .and friction working, as it were in opjmsition. I 
have often observe<l something of the same kind before, but 
never so well marked. Looking up the stream from the lake, 
the effect w.is just like a long ladder of low waves approaching 
you, each sej)arately breaking over a low fall into the lake. 

Believe me very truly yours, 

Glorce Maw 

H(»tcl and Pension Oi)er, Interlaken, June 29 

Nole.\ on a Pulsating or Intermittent Stream at Aferfigen^ on the 
Lake of Thun 

The Intermittent flow of strc.atns familiar to us, from the rapid 
pulsation of the cataract to the slower rise and fall at regular in- 
tervals of less precipiums streams, is strikingly illustrated in a 
mountain stream flowing into the Lake of 'I'hun, near Merligen. 
The lower part of its course over a small talus or sloping della 
h,as been artificially banked up as a straight channel 15 feet 
wide, evenly paved and walled with stone. The lower part has 
an inclination of about one in twelve, and the upj>er part towards 
the mount, ain gorge a sh)pc of about one in nine. It flows directly 



into the lake, and, viewed from the lake, presents a remarkable 
appearance. 

The fall lake pulsates at intervals of 3^ seconds by a 

sudden inci10rof volume, and the stream above, fiowing over 
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the level paved bed presents the appearance of a ladder of low 
advandng waves occurring at regular intervals of about 40 
feet over the lower slope of one in twelve, and at less regular 
intervals of about 12 feet over the steeper slope of one in 
nine* 

Of the motion of the stream over the lower slope of one in 
twelve the following partiailars were noticed i— 

A floating body travels at the rate of 9^ feet per second, 
but this does not represent the speed of any part of the water. 



Wave 3 Wave 2 Wave I 



The wave-heads advanced at the rate of 13 feet a second, anti 
the interv’ening stretches of stiller i\ater (as nearly us 1 could 
judge) at about 6 feel a second. It is evident that the upper 
and lower currents are travelling at <lifterent rates — the bottom 
current retarded by friction, the surface current advanced over 
it by gravitation, accumulating at intervals of about 40 feet into 
wave-heads of a semicircular form, the sides being bent back by 
latent friction. 

The motion of a floating body in the stream of adv.ancing 
waves is very jieculiar. A piece f)f wood thrown in at A, 
just in front of the advancing wave, No. i, is for a moment 
carried forward by it, l)ut the slower lower stratum gains the 
mastery, and the wave advances in front of the wood, which is 
successively found at B, c, n, e, &c, relatively to the advancing 
wave-heads, the floating wood recedes up the stream, though 
actually advancing at a rate between that of the uj^per .and 
under or ground current. 

The waves occur at intervals of about 40 feet, and occupy a 
trifle over 3 seconds in passing over the space that separates 
them. 

Of the motion of the stream over the steei)cr slope of about 
one in nine, the following particulars were noticed : — 

A floating body travels at the rate of 124 feet per second. The 
wave-heads were less clearly defined than t»n the less steep 
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incline, and it was difficult to accurately measure their rate of 
advance, but as in the other case they rapidly overshot a. floating 
piece of wood. They occur at much shorter intervals (about 
12 feet) than on the less steep incline. George Maw 

Interlaken, June 28 

1 may mention that my observations ref er red to by Mr. Maw 
were made upon the current of the River Severn with a view to 


explain the cause why the men who navigate the barges, in 
descending this river by the force of the current only are 
enabled to steer with a moderate dejjrw of effectiveness. The 
power results from the different veloaties of the current at and 
beneath the surface. A little below the surface, roughly speak- 
ing at abi>ut one-fiflh of the actual depth, the current seems to 
have its maximum velocity, and consequently the hull of the 
vessel floating down the stream is immersed in water flowing 
more rapidly than that at the surface, on which the rudder for 
the most part act«. 

I WAS enabled to demonstrate this fact by the following simple 
experiment. Having noticed that leaves of trees, after lying for 
some time on the ground and nearly saturated with water, be- 
come almost of the same, and after a longer time of greater, 
specific gravity than water, it occurred to me that such leaves, 
while in the first-named stage, would sht)W what 1 desired to 
know, namely, the relative velocities of the stream at different 
levels below its surface. Two straight bars of wood, each about 
thirteen or fi>urteen feet long, w'cre lied together at one end, 
between the two the foot-stjilks of a number of poplar leaves 
were in‘»ertcfl (this kind was chosen because of the length of the 
footstalk for insertion between the bars, and its brightness of 
colour rendering it m(»rc visible in the depth of the water) ; the 
bars were charged with the leaves at intervals of about three 
inches, .and then, ch(»osing a place where the river was of suit- 
able clfpih, the bars charged with leaves were plunged into the 
water, the cimnectcil ends touching the ground. The water was 
so clear that every leaf remained visible ; then I opened the 
ends of the bars at the surface, and was gratified by seeing 
every leaf floating away and preserving as to depth very nearly 
the s.amc relative position. Floating with the stream in my 
biat, 1 soon saw those nearest the bottom gradually lagging 
behind, .and still more was 1 gratifieil when, after proceeding 
about forty yards, the leaves that were about two feet below the 
surface had distanced those at the surface in an unmistakalile 
manner by at least three feel, the current being about four feel 
per secontl. 'I'hc whole scries forming a curve as is here 
shown. 


(Jreally pleased with this first experiment, I was not satisfied 
till I had repealed it .again and again, not only on that occasion, 
but when the wind was blowing down the river, and therefore 
should have aeeeleraled the leaf at the surfaec, which it un- 
doubtedly dill ; but only the leaf on the surface, and that to a 
much sin.illi r degree than J expected, and it left unaffected all 
th.it were beneath. A c.ilm day is the best for this experiment, 
because the ripple renders it difficult to sec liclow the surface. 
'I'he water must of cour.se be clear, a condition with which we 
.ire mutdi favtnired in this river. Mr. Maw’s observations of the 
different veltKilies of the pieces of wood and the wave heads are 
(juiic in liarmony with mine ; the deoth of the water in the 
stream at Merligen would be only a few inches, and pieces of 
wood were immersed so deeply that they would be more affected 
by the retar<led current four-fifths below than by that one-fifth at 
the surface. J. P. (), .SMITH 

.Sweyney Cliff, Coaljiort, .Shropshire 


Ocemn Swells 

The late melancholy accident in Fingal’s Cave, Staffa, by 
which three lives were lost, when several visitors to the island 
were washed off the railed ledge by a large wave which suddenly 
and unexpectedly broke into the cave, leads me to submit the 
following account of a somewhat similar wave and on the same 
part of the coast. 

On the 4th insl, I took a small 5-lon sailing-t)oat from Oban 
to the Island of Lismore. We had a steady scjuth-wext breeze, 
going there with an even slight swell in the more open part, 
comi^ up the Firth of Lome from the Atlantic, On our return 
the wind dropped to a dead calm and shifted to the south-eiut- 
ward, so that to get back we took to the oars, the water becoming 
perfectly smocith as we neared Kerrera (between 5 R^d half-put 
5 o’clock), when, standing at the bow, and looking seawai^ 1 
was surprised to see a broad wave or long swell (»ming from 
the sonth' west ward, fcfllowed by two minor undnlatiom. They 
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passed the boat, which rose and fell to them as they swept on. 
Ahead was the small island near the north-west entrance to 
Oban Haiboor ; Kmrrera Island was close on the right or star- 
^Mord bow. The sea was so calm, there was no sign of wash on 
either shore. As the wave rolled in I watched it, and after a 
few seconds the white line of surf became visible and the noise 
of the same following told of its breaking on the rocks with some 
violence. It was not the wash of any steamer, as the boatman 
at first unthinkingly surmised, for in the first place it was too 
broad a dome of water, many of our boat*8 lengths, into which 
the few short waves even of the largest steamers could not 
resolve themselves ; secondly, there was no steamer in sight, nor 
had anv lately gone by, save the Duke of Argyll’s steam yacht, 
which had passed near us more than half an hour previously. 

Such a wave could not have originated in the narrow channel 
lietween Mull and the mainland, but must have come in from 
the Atlantic, and had its origin, 1 imagine, in some far distant 
submarine disturbance. I have seen a report in the papers of an 
earthquake in Jersey, and I am informed by some friends lately 
returned from Cornwall (near St. Michael’s Mount), that on 
August 26, about 4 p.m., when watching a seine net being pulled 
ashore, a wave latter than usual — descrilied as a long black line, 
seen for a long time-~<rolled in. Perha]>s others may have noted 
similar waves at other parts of the coast, and l>cen able to 
record the exact time, H. H. Godwin- Austen 

Deepdale, Reigate, September 9 


Salmon-Breeding 

On August 28 an examination was made at Lord Lauderdale’s 
fish-rearing ponds at Howietoun into the condition of the young 
salmon and nybrid Salmonids, and with the following interest- 
ing results :-*• 

A hybrid was taken from Pond No. 3 which measured 6*5 
inches in length ; it was one of about 190, all much the same 
sise, which were raised from the e^gs of the Lochleven trout 
fertilised fh>m the milt of the American char, Salmo fontinat»ty 
on November 15, 1882. The specimen was a male with the 
milt nearly fully developed ; the fish would evidently have bred 
this winter. 

A hybrid was removed from Pond No. 4 which measured 7*5 
inches in length ; it was one of about 90, and raised from the 
ova of the American char milted from a Scotch char from Loch 
Rannock on November 15, 1882. It also was a male with the 
milt as fully developed as in the preceding hybrid. 

Senegatlon in these ponds has been most rigidly carried out, 
and tne results show that trout and char, or two species of 
char, will interbreed and give fertile offspring. A few more 
months will decide whether the females are as forward as the 
males, and whether the milt itself is prolific or not so ; also to 
what extent hybrids will interbreed. 

A hybrid was removed from the Octagon Pond at Craigend 
which measured 6*5 inches in length ; it was one of 212, 
and raised from the ova of the Lochleven trout, fertilised by 
salmon milt on December 24, 1881. It was a barren female ; 
whether any will be fertile time will show. 

A grilse was taken from the salmon pond at Howietoun which 
measured fourteen inches in length ; there are a large numl)cr, 
but they are in too deep water to count. These fish were raised 
from the ova and milt of pure salmon taken from the Teith in 
December, 1880. The specimen was a female, with the ova 
well advanced, being 0*1 inch in diameter, and would have bred 
this season. This hsh was well nourished, with eleven rows of 
scales between the adipose dorsal and the lateral line, and sixty 
c£ecal appendages, l^is solves the question that our salmon 
may not only be reared in a healthy state in suitable ponds of 
freui water, but also, if properly cared for, will breed without 
descending to the sea. I.ast year the milt of the pars from this 
pond were successfully used for breeding purposes. 

Francis Day 


Hydrodictyon in the Bnatern Countiea 

It may interest some of your readers to know that HydfV' 
dktygm uhitulaium (Roth), reckoned by Dillwvn among the 
rarest of the itesh-water Algae, and now generally described as 
confined to the ditches and pools of the Midland and Southern 
Counties of England (W. 1 , Hooker, 1833 ; Harvey, 1841 ; 
HassaU, 1845 ; and Grifitth’s Micrographical Dictionary, ’ 
1883), can again be claimed as an inhabitant of the Eastrrm 


Counties. A few days ago I found a fine and well-grown 
specimen in the river just above the well known sliroe at 
Denver. 

In the earlier half of the present century Cambridge seems to 
have been the centre for its distribution. DiUwyn, in 1809, 
relates that he received his specimen from the pool of the oM 
Botanic Garden. Harvey, in 1841, says that he has fine speci- 
mens from Prof. Henslow, gathered in a pond in the Botanic 
Garden at Cambridge, where the plant has existed for many 
years. Hassall, in 1845, repeats Harvey’s words, again on the 
authority of Prof. Henslow. Since that time it appears to have 
become completely extinct in this neighbourhood. The Curator 
tells me that two or three years back an attempt was made to 
introduce it into the pond of the new Botanic Garden, but with- 
out success. It is, I think, therefore worthy of record that this 
remarkable plant, so interesting to the biologist, has been lately 
discovered, apparently naturalised, at the bottom of the Ten 
Mile River, a^ut twenty yards from the tidal waters of the 
Ouse. 

The rcai>pearancc of Hydrodictyon on the fens round Cam- 
bridge is also interesting from the hope it inspires that, owing to 
the increased facilities for investigation now afforded by the 
University, further light may be thrown upon its singular cycle 
of development which, notwithstanding the labours of Areschoug, 
Cohn, Pringsheim, and others, must said to be still somewhat 
obscure, J. C. Saunders 

Downing College, Cambridge, .September 4 


The Sky-Olow8 

The sun-glow phenomena have entered upon such a fresh 
phase that 1 venture to send some extracts from my notes. It is 
not simply a renewal of the sunsets of last season, although that 
in itself will cloubiless seem remarkable to those who have not 
noticed the almost constant occurrence of the **day glows” 
throughout the summer ; the chief point is the radiating 
character. 

Septemher 11. — Glow 6.50 p.m. At 7 a vertical bar 2* to 3® 
across at base, to altitude 20°. Another at angle 45” to north ; 
at 7.3 a third at angle 30" to north. The three faded at 7.5, 
7.7, and 7.10. 

September 12. — Sun seen to set by 6,20. At 6.35 ruddy tint 
al>ove earth shadow in cast ; gone at 6.45. 6.50, fine glow from 

north-west to south-west, up to 30® ; 6.55, very fine, up to 35® ; 
much purple, (iradual change to low orange glow by 7.4, this 
fading by degrees, hut partial return at 7.9 ; little left at 7.19. 

September 13 (jwwwr).— 4.57 a.m., lovely orange glow and 
reflection in west. Cirri bright. 5.0, pink shot up vertically 
(in inverted pyramid) to height of Jupiter. bar at angle of 

45” to north. 5.5, whole north-east to south east suffused, 
broken by dark bars, four to north, five to south, radiating from 
sun. Central mass now 5® to 10® above Jupiter. Cim now 
dark at east, but slight Unt near Venus (ihese^ proved to be 
higher and more fealheiy, the others about 7® or 8* above east by 
north, approaching to cirro-strati). 5,7, now five bars to north, 
seven to south, l.ight wider spread, now to level of Venus 
(roughly measured as 35®), Soon traces even to 45''. Bars very 
marked ; one from east-north-eaat reaches north-north-east, at 
altitude about 22®. Low dnri now re-lit. 5.15, whole mass 
now barred ; nine to north, and two new ones to south of centre, 
iiut lower part to south now gone. Cloud over Venus now re- 
lit. $.20, going to west window find marked counter-gioWf also 
Imrred, radiating from perspective just like bands of cirrus, yet 
marvellously clear sky. Four dark bands to south, five to north, 
wider than those seen in east, and definition much less distinct. 
Rosy tints now gone. A ruddy tinge almost from south to north 
above earth-shadow, except just south of due west, whence rose a 
broad dark vertical bar. Faint cirri to south now lit up. 5 **®* 
bars to north and south still visible, and no glow a^ve earth- 
shadow at anti-solar point. Glow lasting at 5, 30. Ctrn in ^t 

? uitc dark again, but the cirri near Venus and to south white. 

ormer now in vertical lines, but upper edges blown in wisps 
towards north. 5.40, stratus low in cast by south. A greenish 
cast given to Venus and Jupiter when the glow strongest. Rosy 
glow at^times noticed during the day. Sun rose about 5.50. 

S$$m V/ before 6.20. — 6.35, ruddy tinge along east horixon, 
keeping above earth-shadow as it ascends. 6.454, cirro-stratus 
5* to icf alK>ve horizon, due west again lit up bright (first fi 
6.30) for two or three minutes, quickly followed by rosy glow in 
clear ^y, central bands, divided by narrow OBsk bars, 
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ud corresponding to the single mass on the nth* 6*53, semi 
bands to south, a fine trio at an angle of 45*, five to north, much 
less distinct. No sign now of counter-glow. 6*55, orange next 
horizon ; bars to south as bright as the Teiiical mass. 6.58, all 
fading ; at no time reached beyond 25* altitude. 7.1, only the 
bases left of five bars to south, three vertical, and three to north. 
Positions show well the place of the sun below the horizon. 
7.3, rose ^ts quite gone ; none of last night’s purple at all. 
7.6, the cirro-stratus again tinged at edges. 7.9, as orange 
fades, last vestige of bars goes ; stratus forming ; the cirro-stratus 
still lit up. Sky vei*}' clear for York ; none of the hazy clouds 
which accompanied the glows last season. 7.15, still red tinge 
along horizon. 

September 14, mofnhfg^ 5.7.— Find sky bright on waking ; rose 
above, orange to greenish, yellow below ; orange most marked, 
but rose wider spread, involving Venus, arhich, with Jupiter and 
moon, showed complementary effect. Only one dark bar, low 
down to north. Coloured area increased up to 5. 1 5 ; fairly bright 
at 5.20 ; perceptible at 5>2S. Counter-gimv very marked at 5.20, 
massed alwve earth-shadow at anti-solar jx>int, just where, yester- 
day, there was no uiddy tinge. No cirri about, only light scud 
low down to east, from north to south. Very clear. 

This evening (14th) scud covered the sky a little before 7, and, 
so far as I know, nothing special was observable. Is it {Possible 
that the bars were due to shadows thrown by cirri below the 
horizon? J. EuMUNn Clark 

Dootham, York, Septeuolber 14 

The following observations of the warm, yelKiw circle aliout 
the sun, unusual colours of sky and cloud, cSrc., may interest 
some of your reaeb rs just now. The beautiful, warm, yellow 
solar halo, silvery white within, was seen on the following dates, 
usually a little l>efore, during, or after sunset May 18, 19. 24 ; 
June II, 25, 26, 27; August 14, 19, 24, 27, 29; September 1, 
3, 4, 5. On two occasions, in cloudless sky, the halo was visilde 
from noon to sunset. Unusual and beautiful colours were seen 
near the sun on Attest 24, at 3 p.m., September i, 3, and 5. 
The-e colours were first noticed at 2 p.m., November 26, 1883, 
The extraordinary sunsets began here in November 1883 ; the 
dates are as follows : — 

1883. — November 6, 14, 25, 28 ; Dccemlwr 1, 3, 4, 5, 11, 15, 
16, 17, 18, 19, 22. 

1884. — January 5, ii, 15; February 15, 24. 

The colours at sunri'sc were very fine on November 4, 29, and 
December 4, 9, 19, 1883 ; January 12 and February 9, 1884. 

J. (il.t.DIfll.l. 

Mr. Edward Cro->sIey’s Observatory, Bcrmer.sidc, 

Halifax, September 10 

Even last evening the glow was very marked. At 5.6 a belt 
of orange-colour lay on the horizon near the point of sunset, 
having a breadth of 4®. Fnmi this base shot up the bluish-white 
cone, while on each side (south-west and north-west and skirting 
the horizon) the sky had a smoky-brown aspect. I'he whole 
was overtopped by an arch of a pale smoky-pink hue, the outer 
circumference of which reached an altitude of about 30® as 
measured from the horizon. At 5.8 the bluish-white cone had 
become more intense, and the eastern sky was of a pale green. 
At 5.12 the bluish-white cone, with brown sides an<l orange 
base, Wtos very distinct. At 5. 14 I noted a long ellipse of in- 
tensely blue sky, the meridian forming its major diameter. On 
each side, west and east, were areas of bluish- white, the latter 
apparently being a reflection of the former, and having a base on 
the eastern horizon of dull greenish-brown. At 5.21 I examined 
the sunset sky with the spectroscope. The low sun- band was 
becoming dark ; the merest possible vapour shading aiipeared, 
detached, to the left of D, the little ** c ” lines were clear, and 
B (dry gas) intense. At 5.31 the low sun-band had become 
much deeper. By 5.38 a secondary glow had appeared : pale 
lemon extended for some 7*, overtopped for the next 20* by an 
intetiM smoky- pink, the opposite say l)eing a dull green, while 
that immediately above llie horizon south-west and north was 
brown, and the landscape was tinted with a warm glow. The 
little “ a band was now intense, so also was the low sun-band, 
and all trace of vapour effects to the left of D had vanished. 
At 5.43 the glow was “ settling down ” and had a total extension 
of some 14“, 7 * of oranro and 7® of green. The whole thing 
finidied off with a bdt of pale sea-green about lo® in diameter 
shortly after 6 o'clock. 


I have taken a great number of observations in re tiaoe my 
arrival in Australia last December, and am now collating them 
in accordance with the request of the Editor of Nature (voI. 
xxix. p. 157). In a vmrd, I am at present strongly in favour of 
the volcanic hypothesis, and daim to have sufficiently shown in 
a paper recently delivered before the Royal Society of South 
Australia that the relatively high pressure prevailing mr the 
low pressure of Southern Asia at the time of the eruption pre- 
vented the dust from reaching India, so as to produce the efn^ts 
of the **glow,” until the lapse of n fortnight, and that the dust 
travelled westwards and southwards aided by the rapid equatorial 
rotation of the earth ami the vertical distribution of pressure in 
oceanic regions south of the Line. 

Clement 1.. Wragge 
Torrens Observatory, near .\dc 1 aide, July 31 

P.S . — 1 have repeatedly observed the ** glow" in broad day- 
light, and it is now {etoon) visible as a bluish- white glare, 

C. L. W. 


Last year, when staying at this place, I was much struck by 
the clearness of the air, the deep blue of the sky, and steadiness 
of the stars. Moreover I iiseil to notice on every clear <lay that 
the highest cirri, wIkmi near the sun, exhibited very lieautiful 
spectrutn coh>urs. 'I'liey did not Iwhavc as 1 have seen them 
Inihavo once or twice in England, viz. lake up nil the colours in 
regular succcssicm as their angular distance from the sun altered ; 
but each cloud exhibiitnl the colours in an apparently irregular 
manner that reminded one of the ap|H*amnce of mother-of- pearl. 
This year it seems U\ me that the air is of a less deep blue, 
and on every dear day there has l>ecn a very marked reddish 
glow all round the sun. This red glow in tne midst of what 
would otherwise be a pure blue sky has been very noticeable. 
It has nearly, though not indte, “swami>ed” the diffraction 
colours .spt»Uen of as so remarKablc last year. W. Larden 

Avolla, Sion, Canton V^alais, Switzerland (alwntt 6500 feet) 


Pipe-Clay 

I WAS forcibly struck the other day by the analogy between 
the beds of pl.istic day (called here pipe-day) which arc every- 
where met w’ith intersl ratified with the different drifts of wash- 
jlirt, river-sand, iS:c., in the tin-mines al)out this country, and 
what was then to be seen in our own mine here. The mineha<l 
been under water for a!H)Ut a nionili. On pumping the water 
out, we discovered a layer of particularly fine, soft mud, four 
inches in depth, of .about the consistency of cream. It is evi- 
dent that any animal or vegetable substance dropping into this 
layer would sink through it and rest on the fjottom. The 
pipe-day contains no fossils except i>ortions of trees which rest 
on the bcfl beneath it. Now, from the evidence before me 
here, I am led to the conclusion that the beds of pipe-clay 
were formed under like circumstances as these* The old 
torrents which brought the drift down from the mountains were 
undoubtedly continually changing their paths as they traversed 
the valleys, being dammed by accumulations of timber and l)oul- 
ders, thus causing the diversified and mixed-up appearance of 
the l^ds, some of them containing huge trees and hea^ stones : 
these arc the beds which contain the richest deposits of tin ores, 
others being beds of fine (|uartz sand, with beds of materials 
graduated lictween the two clcscrii)tions, and the beds of pipe- 
clay interspersed. 'Phesc last vary considerably in depth. I 
have seen them all thicknesses between one inch and twenty 
feet. 

The liefis containing heavy materials were undoubtedly 
brought down by tremendous torrents caused by heavy rain- 
falls ; the lighter materials by the shrunken torrents during dry 
seasons, or from a diversion of the course of the main stream. 
If this is the case — and it seems to me most probable— I think 
that it is a fair deduction to say that the pipe-clay was deposited 
in ponds left by the decreasing torrents in their periodic^Iy-used 
channels, which ponds would probably be perfectly still water, 
and favourable for such a deposit, in the same way as t^ mine 
was in a position favourable for the deposit of four inches of 
slimy mud in a month. I am at a loss to account for the fact 
that these beds (of finer materials) do not contain any animal 
remains, llie heavy beds contain ve^ much heavy timber, but 
of course all smaller and more delicate animal or vegetable 
remains would he smashed up here : this does not, however, 
apply to the other beds, if my theoiy is correct, and yet no 
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fotsils are to be found here, nor can I hear of any having been 
fwnd elsewhere. 

With reference to the suggestion of the Rev. J. E. Tenison- 
Woods (Nature, May 22, p. 76), that the tin is probably derived 
from bdow the gneissose formation and above the granite, this 
jeems to me a most probable conclusion, although I have 
seen no more of the clay-slate than water-worn blocks mixed with 
tile blo^ of quartzose granite in this mine ; but I do not feel 
certain that the so called laterite is derived from this clay- 
jlite formation, as it contains ve^ mndi qnnrte land, and, ao 
for as I have «een hero, Mfoaqg ^ 

1 was vm tfoe ddtf c 

at»''' 


^ I sal- 

plntici^fo^fotiied of some of the mines at 

Tjrihot,n«idbaiy Be la Croh^. These are the onW signs 
of VMaaoe actioii rince rise granite that I have heard of or 


In condusion I cannot help indorsing the Rev Tenison-Woods^ 
ojdnion that there are great quantities of tin here only waiting 
to be worked. A. Hale 

Ulu Bakow, Perak River, July 25 


Repuleion 

Sir W. Thomson, in his address at Montreal, asks : ** May 
it not be that there is no such thing as repulsion, and that it is 
solely by inertia that what seems to be repulsion is produced ? ” 
And he proceeds to illustrate this hy the case of two mutually 
attracting bodies approaching, then dashing past one another in 
sharply concave curves round their common centre of gravity, 
and so flying asunder again. He adds that this idea was sug- 
gested to him thirty-five years ago by an observation of Sir II. 
l)avy. And 1 think one may gather that his im])ression is that 
it is one that has not presented itself to other minds in the 
interval. 

I cannot but think that such an idea must have been ** i i the 
air,” among mathematicians, from the time when first .any simi- 
larity was thought of between the action of molecules and 
masses. At any rate, 1 certainly never re.ad Davy at first h.-ind, 
and yet, in 1874 , 1 published an “ Elementary Kxjwsii ion (»f the 
Doctrine of Eneigy,” intended for schools (which I fear fell dead 
from the press), and in a section on “Molecular Theories” I 
wrote as lullows ; — 

** Two bodies subject only to their mutual attraction, if their 
motions at any one moment arc not in the same straight line w'ill 
never come in c<mtact. . . . The orbit may be like a comet's, 
very nearly a straight line in the greater jiart of it, turning sluarp 
round at each extremity, ... at the nearest with enormous impetus. 
This shows that what w’C call elasticity in a ma^s tfiav, wholly 
or in part [this was meant to exclude the case of (/mi/ collision, 
as to which Sir W, Thomst»n also enters a rur/m'], be the result 
of atlrar/ivc force coiuhined with motion. A l»low given on the 
surface of the solid mass drives the particles inwards ; but the 
result may lie a j>irouette round some of their inner neighbours, 
and an equally strong outward impetus driving back the Ijaminer 
with an energy proportionate to that which it had given.” 

My intention in that section was to excite thought in school 
teachers and apprehensive and energetic scholars ; but I dul not 
imagine 1 was starling a novelty. He who propounds a working 
hypothesis of molecular action in which this idea plays a part 
will have the whole credit. D. D. Heath 

Kitlands, Dorking 


Fellow-Feeling in House-Fliea and Swallows 

The moral feelings of animals being as interesting ns their 
intelligence, perhaps the readers of Nature w'ould care to hear 
of a curious instance that 1 just now witnessed of fellow-feeling 
in the common house-fly. A number of them had collected in 
the top of a window, and I was about to open it to let them 
out, when I saw a wasp seize one, os 1 have seen many seized 
this year, but never before, though I have often seen them feed 
greedily on maimed /w. The wasp was about to sever the 
head from the body of his victim, when a fly — by no means a 
large one — flung itself violently against the capturwl one, tiying 
apparently to knock it away from the wasp ; it did not attack 
the wasp. This was done again and again, whether by the 
same fly or another I could not tell, the action was so rapid ; at 


last the body of the fly was knocked away, but the wasp retained 
the head and devour^ it. It then grasped another, and again 
a fly dashed at it, and another, and another, though they were 
all evidently afoaid of the wasp ; and no wonder ; it seemed very 
fierce and hungry. The action the flies was quite 
1 called another person to watch it with me, and riie was as trmV^ 
surprised as I was, and inclined to kin the wasp ; bat I though 
we could i^e a fow fliea, notwithrouiding this nneniected 
opvm offoie fo^ »ot feTSer aistnih 

the hajbnnf of Natnro. 

1 was once a dehg^ted iritneis of a iriiH moro imilm iMUacii 

of foRow^aritng in some yoiutf swaBows. Bk of riwm wero 
M&ok on a low roof, and were odng fed by rise dl4 biid, ate 
flew from rime to rime, and put semeriiii^ into one or two of 
the open beaks. Each time, as soon as my saw the paient 
oomi^ which was some time before I did, taey all stoM np, 
whirring theh wings and chattering ; all, that is, mmeptlhew 
but one, and that seemed to be and unable to me^ end so 
got nothii^. At last the two that flanked it, after a mml deal 
of diattering over it, managed to raise it up bv pntBng thek 
beaks under its little white bosom ; and then and there the dear 
little brotherly things wedged it up between them with the 
prettiest air of compassion and patronage, so that it had a fair 
chance with the others. And it seemed quite a chance which was 
fed, yet all sat down apparently perfectly contented and good- 
humoured afterwards. It was a pretty sight, and I was gneved 
when, some boys coming by, they took to flight. 

Sidmouth, September 13 J. M. H. 

Rainbow on Spray 

The appearance noticed by “ G. H.” in last week’s Nature 
( p. 464) IS a well-known sight at sea under certain conditions. 

I first saw it from the deck of the Anchor Line s.s. Bolivia^ 
about two hundred miles east of Cape Cod. It lasted for half 
an hour lietween 10 and ii a.m. The sea was going down after 
heavy weather j the sun was shining brightly in a clear blue 
sky, with light, fleecy clouds scudding along. Afresh westerly 
breeze cut the tops ofi* the rollers and cast the spray high in the 
air. When the procession of waves passed through an area 
more or less opposite to the sun, their crests took up beautiful 
rainbows ; there were thousands of them, and as the steamer 
r(»llcd and pitched, the changing angle caused the spray on some 
w.aves to take more of one or other primary colour, seeming 
now Idue, now red, and again yellow golden. 

Leeds, September 13 Frank E. Cane 

JAPASESE EDUCATION 

T he Japanese Government, having decided to take a 
more prominent part in the Health Exhibition than 
they did last year in the Fisheries — due, we believe, in 
the latter instance to the fact that they had a Fisheries 
Exhibition of their owm in Tokio at the same time — have 
appointed a Commission to superintend the Japanese 
Section, among the members of which is Mr. S. Tegima, 
the Curator of the Tokio Educational Museum, who has 
been specially appointed to superintend the Educational 
Section. To accompany the exhibits in this Section the 
CfOvernment have published a little hand-book, which has 
been reproduced in the China Telegraphy and w'hich con- 
tains the most exhaustive account of modem Japane^ 
education, its system, and results, that we have seen in 
any European language. The Annual Report of the 
Minister of Education is little more than a mass of sta- 
tistics ; the number of children attending primary, 
secondar)', &c., schools for some years past is carefully 
given, but we are left to guess at the subjects taught and 
the course of instruction in these establishments. We 
are not grumbling at the Report on this ground ; it is what 
it professes to be ; w’e merely desire to point out the 
special interest of the present little work. The Japanese 
can look back w ith pnde on a large— a vcr>^ large — por- 
tion of the national w^ork of the past fifteen years ; and 
in education, whatever it may have been in other depart- 
ments, these has never been the slightest faltering or 
doubt arfVthe wisdom of extending the benefits o^an 
veosyst 


improvedsystem to ever>’ village and hamlet in the Em- 
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pire. And perhaps the statesmen who have steadily pur- 
sued thdr policy in this res{^t when the cry fijr economy, 
even at the e <p^se of efEciency, was rising round them, 
have their rew^ even now. A Minister of Sute 
wte recently visited Europe, tailring to an Engfish 
friend of the future of his country, stated that in Japan 
they trusted to their system of popular education acting 
<m the iobsUigence of their people to prevent the mread 
^ levolntionary doctrines ; riie schoobnaster was abroad 
in the l a nd, ana its mlerscoiild rest safe from that danger 
at least 

The Education Department in Japan is one ctf the ten 
pifridpa] offices of State, its head rtmking as a first-class 
Ifiiiister. It has the usual staff of Vice-Ministers and 
SeereUuies, who carry on the business and from time to 
time virit and inspect the various diitricta All the local 
governors are, in educational matters, directly under the 
control of the Minister. The salaries of professors range 
from about 1000/. per annum (foreigners probablv) to 
3504, and those of teachers from 100/. to 304 The latter 
are, we believe, considerably higher in proportion than 
those of Board-school teachers in this countir. School 
text-books are chosen with great care, and by the Depart- 
ment itself ; indeed almost all the books are compilea and 
published by the Government. In the capital two esta- 
olishments have been organised in the interest of educa- 
tion — one a library where works in all languages are 
collected, and placed, under certain slight restrictions, at 
the disposal of the public ; the other the educational 
museum, in which objects necessary to general education 
are collected for the benefit of those engaged in it. The 
rules by which all schools arc governed, whether they are 
local, general, or private, appear ultimately to come under 
the notice of the Minister of Education for his approval, 
so that the administration is a highly centralised one. 
An important feature of the work is the number of stu- 
dents sent abroad by one or other of the Departments of 
State. The Education I )epirtment has sent fifty in the 
past seven years, and there are at present twenty-two 
abroad, of whom seventeen are in Germany, one in Aus- 
tria, two in England, one in France, and one in America. 
All these are graduates of the Tokio University, who 
were specially selected by the Minister of Education for 
the purpose of being sent abroad. The great preponder- 
ance of these in Germany is remarkable, and would 
^pear to show that the Japanese arc inclined to discard 
English and American educational institutions (which 
have had their day in Japanese e.stimation) for tho.se of 
Germany. On the other hand, it may be that those are 
mostly medical students, who have from the beginning 
been sent to Gernvm Universities. Before coming to the 
various classes of schools, the statistics had perhaps bet- 
ter be given. The following are for 1882, the details for 
1883 being yet forthcoming : — 

Elemeniar)' schools 28,908 ... 76,769 ... 2,616,879 

High schools ... . 173 934 ... 12,315 

Normal schools 71 ... 602 .. 5t275 

Universities ... . 2 ... 135 ... 2,035 

Technical schools 98 ... 975 ... 8,829 

Other schools 1,026 ..? 2,598 ... 72,260 

Of the 2,616,879 pupils at the elementary schools, only 
733,691 are girls. Nearly the whole of these schools are 
maintained by the various local Governments, i,€, out of 
local, not Imperial, taxes. The whole system is adminis- 
ter^ under a code first promulgated in 1872, re-issued in 
an improved shape in 1879, and again revised in 1881. 

The lowest schools of all arc the Kindergarten, where 
•childnm under school age are taught for three years read- 
ing, writing, ciphering, cm broidery, paper- plaiting, drawing, 
dx. The next grade is the elementary school, where a | 
:general education is given, and at which attendance is ! 
•compulsory. The district for such a school varies with ' 


the population and resources ; but theoretically, and as a 
rule in practice, one exists in every ward and in every 
village. The course of these schools is divided into 
lower, intermediate, and higher mdes. The lower grade 
course comprises the elements of morals, readii^r, wnting, 
arithmetic, singing, and gymnastict; the intermediate, 
besides these, Includes geogimhy, history, drawii^, 
physi^ and natural history ; iriiife tliehi|fiber mde ad<& 
chemistry, geometry, ^ysiology^ and pomtleu eeonoiiiy. 
Teachers receive certificates mther fiir a certain dM M 
schools or fr>r a special subject from the nonnM 
or from the local inspectorates Committees or BcMm% ^ 
similar apparently to our School-Boards, are fbrmed Id 
each district, but their functions are limited to seehig to 
the attendance of the children, and they seem to have no 
power over the finances of the school The next grade 
of schools 18 the ^middle school,** organised in each 
district according to the local conditions and demands 
Their object is to give higher instruction in the ordinary 
branches of study, so as to prepare students for liberal 
pursuits or for the more advanced schools. In addition 
to the subjects already specified, we find the middle- 
school course including elementary mathematics, natural 
science, geology, Japanese law, and one European lan- 
guage. To provide a model for these schools, the 
Minister of Education established a middle school at 
Osaka, to which reference can be made. There is only 
one University, that of Tokio, with four departments, 
law, sucncc, literature, and medicine. Nothing need be 
said of this, as it is organised in the usual way. There 
are two preparatory schools for it, and the department of 
science appears to be well eejuipned with astronomical 
and meteorological observatories, botanical gardens, and 
museums. 

In addition to these, which may be called the ordinary 
educational institutions, there are special colleges a ttached, 
or under the control of certain Departments. ^Such are 
the Military* Academy, the Engineering College, the 
Training Schools for the Navy and Anny, the School of 
Marine I£ngineering, of Forestry, Law, Telegraphy, &c. 
The normal schools for the training of teachers should 
also be noticed They are established in almost every 
district, and now number seventy-six. The Government 
j has provided two model normal schools in Tokio, one for 
male teachers, the other for females, and it is worth 
noticing that the latter was opened by the Empress her- 
self. There arc two schools of agriculture, one near Tokio, 
the other at Sapporo in Yezo. In the former the students 
arc instructed in the science of agriculture, in veterinary 
science and agricultural chemistry, while in the latter 
stock-rearing and cultivation are taught. 

These appear to be the chief features of the Report, and 
it is much to be wished that the compilers had given some 
information regarding the part played by Europeans in 
Japanese education. A comparative statement of the 
number of Europeans employed in the Department or in 
local schools eight or ten years ago, and now how far the 
posts they occupied have been abolished, or occupied by 
japanc'^e found suitable for the work, would have been 
interesting. 


BRITISH BIRDS AT THE NATURAL 
HIS TOR y MUSE UM 

TJ'ISITORS to the new Natural History Museum can 
^ scarcely have frilcd to notice the many improve- 
ments which have been made in the re-arrangement of the 
zoological collections s nee their removal from Blooms- 
bury to South Kensington. Not only is there greater 
space now available for exhibiting the contents of each 
gallery, but a large proportion of new specimens have 
been introduced into ihe cases. 

It is of course not to be expected ihat stuffed animals, 
however w'ell preserved, will last for ever, and some of the 
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mdmens .in the national collection aie considerably more 
a hundred years old* A certain amount of weed- 
ing out " iirom time to time is consequently unavoidable, 
and is by no means so easy a process as might be sup- | 
posed* The preservation of types,” that is, of the | 
original specimens from which the species were first | 
described, has very properly been considered of ^eat im- 
portance ; they have been withdrawn from exhibition and 
exposure to light, and releg[ated to the study series ; but 
old and badly-mounted specimens of no historical value 
have been discarded, ana Uicir places filled with recently- 
obtained fresh examples of the same species, preserved 
and mounted with all the skill which modem taxidermists 
have been able to bestow upon them* 

The Osteological, Cetacean, and Coral Galleries con- 
tain collections which were but incompletely represented 
in the exhibition rooms of the old building, and in fact, 
offer to the visitor entirely new exhibitions, of which 
those who have been engaged in their formation and 
arrangement may well be proud. None of these, how- 
ever, appeal by their direct instructiveness to the British 
public, or arc appreciated by them so much as the series 
of groups of British birds illustrating their mode of nidi- 
fication, which is placed on the right and left of the 
central hall. 

Here the visitor finds a collection of British birds, in 
which each species is separately represented by a pair of 
old birds in the plumage peculiar to the breeding season, 
with its nest and eggs, not merely in a natural position, 
but in the actual position in which they were found ; the 
arboreal birds being placed on the identical branches 
which they themselves selected for nidification, the 
ground breeders remaining on the actual patch of ground, 
whether grass-grown or healher-clad, in which they had 
designed to rear their young. 

It is needless to enlarge upon the advantage to be de- 
rived from a lesson thus accurately imparted, or upon the 
excellent opportunity thus afforded for comparing the 
variation in structure of nests built by birds belonging to 
different orders and families. As an aid, also, to the 
identification of the owner of a nest unknown to the 
finder, the series is a useful one, and will become more 
so as the collection is extended, for the process of form- 
ing and preparing such a collection must be slow. It is 
nearly four years ago since Ur. Gunther commenced its 
formation, and without the aid of ardent lovers of nature 
like Lord Lovat, Mr, T. Harcourt Powell, Mr. D. Parker. 
Colonel Irby, and especially Lord Walsingham, it would 
have been impossible for him to have made this scries, as 
it is, one of tne most instructive attractions of the Natu- 
ral Hi.story Museum. As for ornithologists, it is difficult 
to say where the interest ceases. 

Not very long since Mr. H. Scebohm gave a lecture at 
the Zoological Gardens on Birds* Nests,” and could he 
have pointed to these beautifully-mounted cases at South 
Kensington, he would have had the most appropriate 
illustrations possible to his discourse. 

From an attentive study of the subject he considered 
that nests might be roughly groupeef into five classes, 
according as the birds which owned them relied for the 
safety of their eggs : (i) on the concealed position of the 
nest ; (2) upon the inaccessible position of the nest ; (3) 
upon the protective colour of the eggs ; (4) upon the pro- 
tective colour of the sitting hen; (5) upon their own 
ability, either singly, in pairs, or in colonies to defend 
their eggs. 

Illustrations of all these five classes (and Mr. Seebohm 
might have added a sixth, vis. contrivances employed for 
concealing the eggs on the bird leaving its nest) may be 
seen in the British Museum cas^ and furnish as good a 
basis as any for studying the series. 

Starting from the entrance to the Mammalia Gallery, 
and prbceeding towards the staircase, we at once come 
upon several cases -of birds which rely for the safety of 


their eggs ui>on die concealed position of the nest Here 
we find a pair of dippers with their nest of g ree n moss 
most skilfully constructed and domed, placed fust under 
a moss-grown stump overhanging the water. Patches of 
the same moss around and about the stump deceive the 
eye and render detection of the nest very mfficult, unless 
the bird is seen to leave or enter it A section of the 
nest, represented by an illustration, shows a curious fea- 
ture in Its constniction. It is not o^y cup-shaped and 
domed, but the front edge of the cup curls over towards 
the centre of the nest, as if to protect the pure white ^[gs 
from any drip or spray from tne stream in whose hdSks 
the nest is placed. 

Close to this group we find two cases of woodpeckers, 
the green woodpecker or “ yaffle ” and the greater spottea 
woodpecker, both of which deposit their white eggs in 
the hole of a tree, the aperture of which as a rule is only 
just large enough to admit the bird, and consequently the 
nest, composed of dry chips and bits of bark, is well con- 
cealed. But the woodpeckers might, with almost equal 
propriety, be placed amongst those birds which rely for 
the safety of their eggs on the inaccessible position of their 
nest. 

It has been stated that as a general rule all eggs which 
are deposited in holes or in well-roofed nests are white, 
and certainly we have illustrations of this in the case of 
the dipper, woodpecker, owl, kingfisher, swift, sandmar- 
tin, and other birds ; but,on'the other hand, the jackdaw, 
nuthatch, tree-creeper, and various kinds of titmouse, all 
breed in holes and yet lay coloured eggs ; while the 
pigeons, doves, grebes, and waterfowl lay white eggs in 
open nests ; so that no precise rule can be laid down on 
this bead. 

Almost all the small passerine birds may be said to rely 
for the safety of their eggs on the concealed position of 
the nest ; hence it is difficult to name any without giving 
a long list of names. In the Natural History Museum 
scries the following examples may be noted : — The yellow- 
hammer, with its nest of dry grass placed in a clump of 
dead furze, whereby a contrast of colour is avoided which 
might lead to the detection of the nest ; the meadow 
pipit, with its nest concealed in meadow grass ; the reed 
bunting, with its nest placed low down, to escape observa- 
tion, in a clump of rushes. Were this nest placed higher 
up in a plant of such open growth, it would be sure to 
attract attention. In like manner the linnet and Dartfqrd 
warbler in furze, the skylark, yellow wagtail, and whin- 
chat in meadow grass, all furnish illustrations of variety 
in the art of concealment as practised by the tiny 
architects. 

Amongst birds which rely for safety on the inaccessible 
position of their nest may be mentioned the hawks and 
owls, raven, chough, kingfisher, sandmartin, moorhen, 
coot, and grebe. There arc few eggs more difficult to 
take than those of the peregrine falcon, raven, and 
chough, from the habit of these birds to nest in precipi- 
tous cliffs ; the kingfisher and sandmartin, breeding in 
holes which sometimes extend several feet into a b^k, 
and often not in a direct line, evidently imagine them- 
selves safe from molestation ; while moorhens, coots, and 
grebes, making slovenly-constructed nests upon soft, 
treacherous ground, or amongst sedges, fia^ and other 
water plants which arc unapproachable without the aid 
of a boat, afford another instance of how the same object 
may be achieved by a different method. One cannot fail 
to note that the more slovenly the nest of these water- 
birds the more likely is it to escape detection, for, were it 
wdl ^ap^ and neat in appearance, its veiv neatness 
amidst a mass of wind-strewn rushes or tangled growth 
of water-weeds would be sure to attract attention towards 
it. 

To give instances of birds which rely for safety on die 
protectMljfcolour of their eggs, we might mention the 
nightjar^eewit« stonecurlew, snipe, woodcock, ringed 
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oystetoitcher, iSie various spedes of tcm or sea- 
swallow. aady genera^ speaking, all those birds whidi 
habitually deposit their eggs upon the ground, with UtUc 
or no vest^ of a nest 

Only those^ who have sought for and found the 
of the peewit, stonecurlew, ringed plover, and oyster* 
catcher can ^ve any true idea of the remarkable ap- 
proximation in the^ colour of the tggs to the ground 
whereon they are laid, the two first-named resembling the 
small clods and stones upon the fallows where they are 
found, the two last-named counterfeiting the freckled, 
water-worn pebbles of the beach. 

Many of the above-named species and others are 


already represented in the Museum series. The group 
of the ring plover with the newly-hatched young hiding 
between, and scarcely distinguishable from the pdibles, 
is charming by its simplicity ; whilst the bit ot Scotdi 
moor with the woodcock's nest will arrest the attention 
of every sportsman whose personal experience of this 
bird has been limited to a glimpse of it in the shooting 
I season. 

I If we look around the collection for instances of species 
! which rely for the safety of their eggs on the protective 
! colour of the sitting hen, we shall find excellent illustra- 
; tions in the case of the pheasant and grouse, two of 
the most life-like groups in the series. In the former 
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case we seem to have a little bit carved out, as it were, other ingenious propositions, attempted to establish the 
and carried away from an English wood in spring-time— rule that, in all cases where the hen bird is brightly 
primroses, bluebells, and all ! coloured like the male (as in the kinghshers, woodpeckers, 

It is probable that in this same class we must include tits, &c.) nidiheation takes place either in a hole or in a 
all the game birds, a large number of the passerine birds roofed nest ; while in cases where the sexes differ in 
(excepting those in which, as in the tits, wagtails, pipits, plumage, and the hen bird is of a dull colour (as in the 
larks, and some of the warblers, the sexes are alike in ; pheasants, for example), the nest is open and the sitting 
plumage), the woodcocks, snipe, and ducks. But of these, | bird exposed to view. 

as will appear from our previous remarks, the passerine This theory, though at first sight plausible, is really un- 
bifds would as well rely for safety on the concealed posi- tenable ; for the exceptions which may be brought for- 
don of the nest, and the woodcock and snipe, on the ward in both classes are as numerous as the cases cited 
proteedve colour of their eggs. , in support of it. On reflection it is apparent that jays. 

In a notable essay entitM^ A Theory of Birds* Nests,” j orioles, and pigeons (many tropical species of which are 
published some years ago, Mr. A. R. Wallace, amongst > brilliantly coloured), according to Mr. Wallace, ought to 
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binle Hm Ite creeper^ nuthatch, wren, willow wren, and 
nitii ^ hen birds of sombre colours, would be 
eipected^oii Mr. Wallace's theory, to build open cup-shaped 
nests wherein the sitting bird would be exposed to view ; but 
the two fiiat-named breed in holes of trees, and the others 
aH construct domed nests. It would be easy to take ex- 
ception to other propositions made by Mr. Wallace, and 
generally to combat nis ingenious theory ; but such is not 
our object here. We have referred to his essay rather for 
the purpose of redirecting attention to it in connection 
with the admirable series of birds' nests in the collection 
under notice which furnishes the deader with illustrations 
to many of Mr. Wallace's remarks. 

As to die btrda which rely for the safety of their tg^s 
on dieir own ability to defend them, whether singly or in 
pairs or colonies, familar examples occur to us in the 
partridge, peewit, and black-headed gull. There must be 
tew observant naturalists who have walked abroad in the 
nesting time and have not witnessed and admired the 
extraordinary efforts made by some or all of these birds 
to decoy the intruder away from their eggs or young by 
feigning lameness, or to frighten him away from the spot 
by bolaly dashing at his head with loud reiterated cries. 

The group, of which an engraving is here given from 
a careful sketch by Mr. Charles Whymper, represents a 
pair of little grebes, or dabchicks as they are provincially 
called, at a pond-side, with their characteristic nest of 
weeds. The hen bird is just leaving the nest to join her 
mate, having hastily covered her white eggs to conceal 
them. 

The taxidermist, it will be observed, in this case has 
been obliged to show them partially iinc )vered, in order 
to explain what otherwise might remain unsuspected by 
those who are unfamiKar with the habits of these interest- 
ing birds. 


NOTES 

Thk Queen hut l)een pleased to roufvr the dignity of a Knight 
of the United Kingdom on John William Uawson, 1 J..I>., 
C.M.O., Principal and Vice-Chancollorof the McCiill Univcihity, 
Montreal, in the Dominion of C'nnnda. 


rw of the f&Mhug- U 

Mtial royage petfomd hi Ab taa ti jf mt. d»- 


temitd, at so inlmttM i| in wB n j inn i m w l mrar '^ t u lnii. 
near Ware, Hertfordshire. In tbe Long Room, Cel. Beau- 
mont, R.E., presiding, M. W. de FonvicHe, c^r of La 
Lumiiri ElectHque^ delivered an address, in which he described 
the improvements made in the construction and the gear of 
balloons during the past century, particularly alludiug to the 
improvements effected by the late Mr. Green, the inventor of 
the cone anchor, which had been the means of saving the lives 
of so many aeronauts when they drifted out to sea, and had been 
rescued by passing vessels. He spoke hopefully and sanguinely 
of the ultimate success of the efforts now Mng made by gallant 
French officers to steer balloons by the medium of electric 


currents. 


A SECOND ascent was made on Friday at Meudon in Capt. 
Renard’s new balloon, but this time without the success which 
attended the former experiment. There was a good breeze. 
On the previous occasion, it will be remembered, there was only 
a slight breeze. After resisting the wind and remaining sta- 
tionary, or nearly so, for a few minutes, the balloon w^as carried 
in the direction of Versailles, and, on one?of the batteries ceasing 
to work, descended near Versailles. From there the balloon 
had to be dragged back to Meudon. The inventors assert that, 
but for the accident to the battery, they would have returned to 
Meudon in the teeth of the wind. 


M, Regnakp has made a series of experiments on living 
organisms under high pressures, Yenst was found to be latent 
after having been subjected to a j)ressure of looo atmospheres 
for one hour ; an hour later it began to ferment in sweetened 
water. Starch was transformed to sugar by saliva at looo 
atmospheres. At 600 atmospheres Algse were able to de- 
compose carbonic acid in sunlight, but they died and began to 
putrefy after four days. Cress-seed after ten minutes’ exposure 
to 1000 atmospheres were swollen with water, and after a week 
l)egan to sprout. ;\t 600 atmospheres Infustu ia and mollusks, 
iV'c., were rendered morl)id and latent, but when removed re- 
turned to their natural state. Fishes without Madders can stand 
100 niiiiospheres, at 200 they seem asleep, at 300 they die, and 
at 400 they die and remain rigid even whilst ]>uti'efying. 


The death is announced of Dr. J. J. Woodwanl, surgeon, 
United States Army, the well-known microscopist, whose 
admirable phot^^micrographH, pmdueed during his official con- 
nection with the Army Metlieal Museum, Washington, have 
given the pre-eminence to America for this branch of scientific 
microscopy. 

The Electrical Conference at Philadelphia has adopted reso- 
lutions that steps should be taken to legalise in America the ohm 
adopted by the Paris Conference, ns alst> the ampere and volt, 
as electrical standards of measure. It was projH)sc<l by .Mr. \V. 
H. Preecc that the Committee should consider the adoption of 
the English watt as a unit of )K)wcr ; this \\as also niloptcd. 

Prof. Robert S. Ball lectured in Philadclj>hia on Wednesday 
night last week on the distances of the stars. 11c had n large 
audience at the Academy of Music. 

The first aerial voyage in England having taken place from 
the Honourable Artillery Company’s ground at Finsbury on 
September 15, 1784, in the presence of the Prince of Wales, 
afterwards George IV., preparations uere made to fittingly 
celebrate the 100th anniversary of the event, which occurred on 
Monday. A oommittee successfully perfected the arrangements 
foe the asoent of three huge balloons from the grounds at the 


W K observe that among the three recipients of the gold medals 
awarded by the Uuiversi^ of Christiania is Prof. G. A. 
CJuIdberg. 

A NEW enemy to the beetroot plantations has api>eared in 
Scania (Sweden) in the shape of the spinach-fly {Anihomyza 
li has previously l)ecn known as on enemy to 
spinach, but this year it has also attacked the beetroot plants. 
Dr. Holmgren liclieves that its appearance is only f>eriodical. 

Al.THuUtJH a great deal has been done in Norway and 
Switzerland to examine and measure the glaciers in those 
countries, comj>aratively little has been done in Sweden in this 
resjx?ct. During the last couple of years, however, a glacialist, 
Dr. F. Svenonius, has been engaged in studying and measuring 
some of the glaciers in Norrland, and we now learn from the 
report of this gentleman that there are about a hundred glaciers 
in Sweden, but that they are very small, the whole covering 
altogether only nine square miles (Swedish). The area had 
previously been estimat^ at thirty square miles. 

The Corporation of Southampton have unanimously resolved 
to supjx)n the movenicnt commenced by the Council of the 
Hartley Institution a short time ago, in favour of a revised 
Geological Siu vey of Hampshire and the Isle of Wight on the 
maps of the 6^di scale. 'I'he Southampton Town Council will 







It is stated that Mr. Gamel of Copenhagen has ofiered to 
tend his steamship the Dijmphma on a second expedition to the 
Arctic regions vi& Fianz Josef Land, subject to the condition 
hat the Danish Government will, as a moral acknowledgment 
)f their interest in the Expedition, grant a certain sum of money, 
lowever small, towards the Expedition, under Lieut. Hovgaard 
)f the Royal Danish Navy. 

The present number of the Proctrdings of the Natural Historj* 
Society of Newport (R.I.) contains several papers on the geologj* 
>f Rhode Island, and one on its birds. There are, in addition, 
)apers on Mount Tacoma in Washington Territory, by Mr. 
Jailey Willis ; on the migration of birds, by Mr. Taylor ; and 
in account of a journey in North-Western Wyoming, by Mr. 
iVilson. Several of these papers are accompanied by maps or 
>ther illustrations ; but unfortunately in most cases only abstracts 
>f the papers are given, while in others wc get only the titles. 

“ Contributions to the Descriptive and Systematic Coleo- 
)terology of North America,*’ Part i., is the title of a paper of 
k) ()ages with one plate of details, by Thos. L. Casey, Lieutenant 
»f Engineers, U.S.A. In it arc described about sixty new 
pccies and some new genera. Lieut. Casey is, we think, a 
lUmtant in North American systematic entomology, which 
ustained so severe a loss lately in the death of LeConte ; his 
iescriptions appear to be carefully and minutely drawn \\]\ .'ind 
rom his few introductory remarks he seems to be animated by 
he true scientific spirit, for he says of them: “If they even 
erve to identify the species, they may he considered to have 
lone their duty.” 

It is known that Clymenias, so widely spread in the Devonian 
leposits of Western Kuroix?, have not yet been found in Russia — 
vith the exception, jierhaps, of the Clymenia undulata in the 
nils of Kielce in lh)lan<l. Now, l*rof. Karpinsky has disetnered 
emains of this Cephalopod on the Asiatic slope of the Ural, 
lear Verkne-uralsk {/zvestia of the Russian (Geological (’om- 
nittee, 1S84, No. 4). The Uralian fossil is very much like 
"^lymenia annttlala^ Miinstcr, .and the few differences reiidtr it 
nore like Oymenia tiodosa^ Munster, which is consi«leied by 
veyser and Ctiiinbel merely as a variety f>f the foregoing. 
\nothcr Clymenia, also found in the s.ame loc.ality, but in a 
vorse state of presen-.atir)n, seems lu belong to C. ^Inata. T his 
liscover)*, w'hile establishing one more feature in common for 
he Russian and West European Devonian, at the same lime 
videns very much the area of distribution of the Clymenias, 
brmerly so strictly limited to Western Europe. 

A NOTE on a )x>ssible source of err<jr in photographing blood 
‘orpuscles, by Mr. G. St. Clair, F.G.S., communicated to the 
Birmingham Philosophical Society, is a fruitless attem{>t to 
explain as an optical illusion Dr, Norris’s asserted discovery by 
he aid of photography of a third kind of corjniscle in mam* 
nalian blood. The author invokes the principle of the forma- 
ion of images by the passage of light through small aj>ertures, 
ind conceives that Dr. Norris’s “colourless disks” are merely 
mages of the end of the microscope tulx; or the ajjerture of the 
^epieoe, and he seems to have taken some pains to obtain such 
mages by placing under the microscope a slide thickly strewn 
irith sm^l steel disks, and receiving the light on a screen beyond 
he eyepiece. Had he attempted to focus these ghosts and the 
cal images of the disks at the sante time, or considered a little 
nore closely the elementary optical principles involved, we 
venture to say the note would never have been written. 


qualities anigiied to each year, month, and day, each of whkh 
Is repfesented by one of twelve letters of the syllabary, seem to 
have some resemblance to the characters of the corresponding 
calendar animals — tiger, hare, drtgon, serpent, &c. From the 
five syllabary letters corresponding to the year and month of 
conception, and the year, month, and day of birth, the diirf 
points of a person’s character are made out-— the most impoitaal 
determining factors being the year of birth and month of eon* 
ception. Then come to be considered the effect of the stars 
which are supposed to rule the years, months, and days. For 
each year there are nine stars, which have thdr special quali- 
ties ; and each man’s life is to be ruled by one of them. From 
the mutual relation of these stars, the life relations of two given 
people can be made out. One very important api>lication of the 
system amongst the Japanese is the comparison of the ruling 
stars of two who are contemplating marriage. Similarly, as each 
instant of time is ruled by n star, it can be determined whether 
a given year, month, or day will l>c lucky or unlucky to a certain 
individu.il. TTie mcthoil of divination thus described was Ului- 
trated by exi\ni]>les, the author having worked out the horo- 
scojHJs of Cromwell, Carlyle, llismarck, NR|x>leon, and other 
historical characters. From the discussion which followed, it 
appears that this elaborate system can he traced hack to the 
earliest period of recordetl titnc in Chinn. It is the so-called 
system of philosophy embodied in the “ Yiking,” the oldest of all 
Chinese hooks, and if it shouhl turn out, ns is contended by some 
eminent Chinese scholars, that this wt>rk is not Chinese in its 
origin, hut Accatlian, then Japanese divination would l>e a 
Western profluct. 

Tllli Japan (iazettv reviews a publication by the native Professor 
of botany in the University of Tokio, entitled “Nomenclature 
of Japanese ITants in Latin, Japanese, and Chinese.” The list, 
it appears, does not iruTude all the plants indigenous to Japan, 
W'hile it iiuTudes many which aie in no sense Japanese. It in 
inferior tti I'r.niiehei aiu! Savatier’s “ Eiuimeralio Plantarum 
Japonicarum,” for while the latter gives more than 2700 distinct 
I species uf inrligeivui'. fl«>wering plants and ferns, the consecutive 
j numbering in the native work orily runs up tej 2406, and this 
I includes, liesiiies iTKany fiueign plants, numerous mere varieties 
i>f species, to each t»f which a separat<» numl)er has been appro- 
, priated. The author, Mr. Matsumura, is said to contemplate 
! the publication of a more elaborate work, 

I 

The additions to the Zoological Society’s Gardens during the 
past week include a Purple- faced Monkey {Semnopithecus leuca^ 
prymnus) from Ceylon, two Laughing Kingfishers (DateU 
gi^antea) from Australia, presented by Mr. D. Palgravc Turner ; 
a Lesser While-nosed M^inkey ((\ rra/f/hecus petaurista) from 
West Africa, j)rcsented by Mrs. K. A. Alldridge ; a Cape 
Hunting Dog {l.ycaoH pictus) fnjin the South-West Coast of 
Africa, presented by Capt. J. Grant Elliott ; a Tigrine Cat 
iigrina)^ two Ring-tailed Coatis (Nasua rn/a) from Hrazil, 
presented by Mr. Jamjes Mcldrum ; a Herring Gull {Zanei 
argentatus)^ British, presented by Miss J. Dun ford ; a Yellow- 
fronted Amazon {Chrysotis ochrocrphal<t) from Guiana, presented 
by Mrs. Frank Wilson; three Violaceus Night Herons (A^/#- 
eorax violaceus) from South America, presented by Mr, A. Boon ; 
two Yellow- winged .Sugar Birds {Ccereha cyanea d d) from 
Brazil, presented by Mr, P. A. Fraser ; a Tuberculated Iguana 
{Iguana tuberculata) from Brazil, presented by Mr. J. H. I^icech ; 
a Brown Capuchin {Cebus /atucllus)^ a Weeper Capuchin {Cebut 
capucinus) from Brazil, a Malbrouck Monkey {Cercopitkiem 
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cymmrut) from West Africa, two Victoria Crowned Pigeons 
{Gomra Victoria) from the Island of Jobie, deposited ; three 
Rttddj Flamingoes {Phanicopterm rubtr) from North America, 
purchafed; two Ring-tailed l^emiirs {Lemur catia)^ a Great 
Kangaroo {Macropm giganteus 6 ), l>om in the Gardens. 

OUR A STRONG. If /CAL COLUMN 
Astronomical pjioTocRAi'ny. — M. Mouchcz, the Director 
of the Observatory of J^iris, has communicated to the Academy 
of Sciences a brief account of some experimental attempts to 
photograph very small stars, which have been lately made at 
that cstaDlishinent. 'I’he ccliptical star* charts, commenced by 
Chacomac, but interrupted in their formation by his decease, 
were taken up by MM. !*aul and Prosper Henry in 1872. These 
charts include all stars to the thirteenth magnitude ; thirty^six of 
the entire number of scvcnty-lwo required for the whole ccliptical 
zone were completed by Chacornac ; these contain 60,000 stars ; 
while sixteen more, containing 36,rKO stars, have been con- 
structed by MM. Henry, who will shortly finish four others, 
with 15,000 stars, llul they now fm»l themselves in face of a 
difficulty which can hardly be overcome by the ordinary process 
of charting. The c.jnden ^.111011 of star's in those regions where the 
Galaxy traverses the ecliptic is '.»» great ns apparently to defy an 
accurate and complete representation of their stellar contents, mi 
the methods adojiled for the greater iiart of the zone, notwith- 
standing all the ex])iTience and welbknown skill of the oli- 
servers. 

They have accordingly had recourse to photography, and their 
hrst attempts with a provisional apparatus have succeeded so 
well that there is every reason to expect by this means a solu- 
tion of the difficulty in i|ueKtion. On plates covering an extent 
of 3® in right ascension and 2" in declination, obtained with an 
objective of 0‘i6m. diameter and 2*io m. focal distance, aebro- 
matised for the chemical rays— which M. Mouehez exhibileij to 
the Academy — there arc shown some 1500 stars from the sixth 
to the twelfth magnitude, i.e, to the limit of visibility (»f an ob- 
jective of that size ; the images of the stars have diameters netirly 1 
proportional to their briglitncss, except in the case of the yellow 
stars, which come out .somewhat fainter. 'I’hesc encouraging 1 
results have led MM. Henry to commence the construction of a 
large objective of 0*34 m, diameter, which will he mounted by 
M. Gautier, and it is anticipated that with this instrument, in the 
course of an hour, a chart of the stars, to the twelfth magnitude 
at least, and probably to theihirleenih or fomieenih, of the same 
dimensions as one of the published charts, will lie c»btained ; 
a work which would otherwise reciuire many months of assiduous 
labour. | 

The British Association Caialooue of Stars,- In a 
book-list circulated during the hast week l)y a Dresden firm, a 
copy of this Catalogue has a price of 200 marks (10/.) attached, 
excused by the addition, ** Aeusserst sellcn.'’ As regards star- 
places the volume is out of dale, and the same may be said of 
the so-called constants for reduclioti of mean to apparent posi- 
tions, if any degree of accuracy lie recjuired ; but it is neverthe- 
less still sought after, especially by those who arc commencing 
the study of astronomy, as will be well known to every one who 
has any pretence to l)e considered a practical authority ; and it 
must be admitted that, for purposes of identification and for 
synonyms in some of the principal older catalogues, the B. A.C. 
has still its uses. The question arises, whether there would not 
be a considerable demand for a new general Catalogue of the 
principal stars, or of stars to the limit of naked -eye vision, 
Drought up from the best authorities to, say, the epoch 1900, 
but unencumbered with the reduction-quantities, which would 
materially diminish the expense of formation. A Catalogue of 
this description, we take it, is not likely to be again provided 
from the funds of such a body as the British Association, and 
perhaps the most feasible method of producing it would he by 
way of sttbtcription. One difficulty would no doubt consist in 
securing a supervisor of the plan and formation of the work 
perhaps few competent persons could lie named who have the 
leiture which Baity fortunai^ possessed, and to which we owe 
not only the B.A.C. but the Catalogues of Lalande and Lacaille. 

The Comet Prof. Krueger's telecram to Melbourne . 

led to the observation of this comet, both oy Mr. Ellery and | 
Mr. Tebbutt on July 24. Mr. Tebbutt sends us several letters j 
which he has addresM to the Sytinep Mormag JfomUf. | 


THE BRITISH ASSOCIATION 

REPORTS 

Report of the Comtnittee^ con hiirtg of Dr, Gladstone^ P.R.S. 
{Sec etary\ Mr, Wtlliam Shaen^ Mr, Stephen Bourne, Mist 
Lydii licchr. Sir John Lubbock, Bart,, M.P,, F,R,S,, Dr, H, 
fV, Crosskey, Sir Henry E, Roscoe, F.R,S,, Mr, James H^wood, 
F,R,S,, and Prof, N, S‘ory Maskelynr, M,P,, F,R,S,,for the 
Purpose of Continuing the Inquiries relating to the Teaching oj 
Science in Elemcn’nry Since the reappointment of 

your Committee at Southport no legislation affecting the teach- 
ing of science in elementary schools has taken place, and it is 
yet too earlv to estimate the whole influence of the Education 
Code of 1852 in that respect. Some indication*^, however, have 
liccn gathered from the Blue-book and from some of the large 
Boards, 'rhe first effect of the change of Code upon the teach- 
ing of science is sh<iwn in the return of the Education Depart- 
ment foi this year ; but as the tabulated ‘<tatements only extend 
to August 31. 1S83, they contain merely the results of those 
examinations that were made of schools which came under the 
new Code between April i and August i, 1882, or about 28 per 
cent, of the whole. I'he following conclusions may l>e drawn : 
(1) Klemcntary science was taken up by scarcely any schools 
examined during these months, the numl>cr of departments that 
took it up as the s rond class subject being only 15, while 3988 
took u]) geography, 1644 (girls) needlework, and 114 history. 
It must be remembered that geography is more scientific than it 
was before, but nccdlewo k is rapidly displacing it in girls’ 
schools. (2) 'J'he exclusion of the Fourth Standard from in- 
struction in specific subjects has reduced the number of scholars 
st» taught by 56*6 jkm* cent. ; but the remaining 43*4 per cent., 
that is to say, the chiUlren in Standards V., VI., and VIT., do 
receive a larger jiroportion of scientific teaching, 'fhe actual 
number of cliildrcn examined during these four months in the 
mathematical and scientific specific subjects is given in Column I. 
of the following table ; Column II, gives the estimated number 
who would have l>een examined under the old Code ; Column 


HI. the number of those 
Sl.nndaid IV. 

who w'ould 

have 

l)een above 

Subject 

Col. 1 . 

Col. II. 

Col. 111 . 

Algebra 

I'Aielid and Mcn'<uration 

8,256 1 
604/ 

1,847 

799 

Mechanics Scheme A 

^>35 \ 

>.393 

603 

,, Scheme B 

.\nimal rhy.Mulogy 

•- ) • • 

7,078 . . 

8.537 

... 3.696 

Botany 

1,020 ... 

642 

... 278 

.\griciiliine (principles of),. 

422 ... 

— 


C’hemi.stry 

368 



Sound, Light, and Heat .. 

196 



Magnetism and lOlcclricily.. 

*.133 



Donie.'-lic Economy 

6,090 ... 

16,890 

.. 7»232 

Totals 

25,802 ... 

29.309 

... 12,608 


Comparing Columns 1 . and II., it will be seen that the actua 
number examined in these subjects is not much less than would 
have lieen examined under the old Code, when the Fourth 
Standard was included ; but the number of girls wlio have taken 
up domestic cconoaiy is 10,800 less. If we compare Column I. 
with Column HI., which embraces the same Standards, it appears 
that double the numlier of children have passed in these mathe- 
matical and scientific subjects. This is, no doubt, mainly due 
to the fact that English literature and physical geography are 
removed to the categor}* of class subjects. I'he great gain has 
evidently l>een to the study of algebra, that subject and Euclid 
Iteing taken up by about eleven times as many as previouriy took 
up mathematics. Animal physiology and botany luivc also 
largely increased. Mechanics is about the same, while of the 
new subjects magnetism and electricity has proved itself the 
favourite, while agriculture, chemistry, and sound, light, and 
heat follow in order. The only subject that has actually lost 
ground is domestic economy, which is no loiter oblipitory in 
girls’ schools if a specific subject is taken. The following table 
gives the number of passes in specific subjects made ny the 
London School Board children in 1881-82, and in 
The second coluinn gives the estimated number of tlKMe t^t 
were made in Standards above I V. , corresponding to Coluinn IIL 
in the previous table. 
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Subject 

Standard IV. 

Over 

188^84 



and upwards Standard !V. 


Algebra 

... ... 

i « w ^ 


1 

3.113 

Euclid and Mensuration .. 

»I3 



>39 

Mechanics 



48 

. , 

23 ... 

165 

Animal Physiology 

8,667 


4,094 . 

5,657 

Botany ... 



534 


252 ... 

686 

Amnculture (principles of) . . 
Chemistry 




299 

198 

Sound, Light, and Heat .. 



— 

179 

Magnetism and Electricity.. 

— 


— 

82s 

Domestic Economy 

9,597 


4,533 ... 

3.478 


Totals . . . . 

19,059 


9,003 ... 

*4,739 

The followin 

C information has been furnished from the Man- 

Chester School 

Board ; — 





I. Class subjects. 






1882 


1883-84 

Departments 

Gram- Geo- 

Needle- 

His- 

K,ic- Geo- 

Needle- 


mar graph y 

work 

lory 

Ush graphy work 

Boys ... . 

26 ... 24 .. 

. — ... 

1 .. 

. 3> • 30 

... — 

Girls ... . 

. 26 ... 11 .. 

. 8 ... 

1 . 

. 28 ... 4 

... 23 

Junior 

13 ... 10 .. 

. — ... 

— .. 

. 21 ... 13 

... 3 

Mixed 

4 ... — .. 

I ... 

— .. 

. 4 ... — 

••• 3 

Totals 

69 ... 45 

. 9 ... 

2 .. 

84 ... 47 



Historical and geographical readers are provided in every 
department, and even though the subject l^e not taken for the 
Government examination the children are always questioned on 
the matter of the reading-books by the Hoard’s Inspector. 

II. Si^cific subjects (scientific). 

Dcpiirlmciiis 


Subject 


1882 


18S4 


Algebra 

Euclid and Mensu- 
ration 

Mechanics ... ... 

Animal Physiology 

Hotany 

Domestic Economy 


Hoys Girla 


Mathematics 



Hoys I iirls 

13 I 

1 ... — 

2 ... — - 

— 3 

-- ... 2 


Totals 10 ... 10 ... 17 ... 6 


III. Science teaching under the 
given as follows ; — 

Science and Art Department 

I lepartmentH 

.Subject 

Hoy 

< iirl.n 

Mathematics 

3 

2 

Physiology 

I 

1 

Chemistry 

3 

2 

Sound, Light, and Heat ... 

2 

2 

Magnetism 

2 

2 

Totals ... 

II 

9 


The Brighton School Board had the following number of 
children stuping the specific subjects during the quarter ending 
March 25, 1&4 : — 

Boys (Jirls 

Algebra 285 ... — 


Euclid and Mensuration 

Animal Physiology 

Magnetism and Electricity 
Domestic Economy 


*3 

292 

149 


261 


As to class subjects, the ten boys’ departments all take up 
geography as the second, the number of children under instruc- 
tion being 2S79 ; while only one girls’ department, with 1 19 
chfldien, takes geography for the Government e^mination, 
though it is taught in most of the others through reading lessons. 
The other nine girls’ departments, with 2339 children, take 
needlework as the second class subject. At the Southix>rt meet- 
ing a recommendation was passed that this Committee ** be re- 
quested to consider the desirableness of making r^esentations 
to the Lor^ of the Committee of Her Majesty’s Privy Council 
on Education in favour of aid being extended towards the fitting 
up of workshops in connection with elementary day schools or 
evening classes, and of making gnmU on the remts of practical 


instruction in such workshops under suitable direction, and, if 
necessary, to communicate with the Council.” As it was believed 
that the second Report of the Royal Commissioners on TecHniod 
Instruction would have an important bearing upon this questkm, 
the Committee was not called together till the publication of that 
Report. It was not issued till May, and it then appeared that, 
in addition to a very large amount of valuable information, the 
Royal Commissioners had recommendeci, among other things 
(/*) That there be only two clas.s subjects instead of three in 
the tower division of elementary schools, and that the object 
lessons for teaching elementary science shall include the subject 
of gwgraphy.” **(^) That proficiency in the use of tools for 
w'orking in wooti and iron l>e paid mr .as a si>ecific subject, 
arrangements Itcing made for tne work l>cing clone, so far as 
practicable, out of school hours, 'fhal s]>ecial grants be made 
to schools in aid of collections of natural objects, casts, drawings, 
iS:c., suitable for school museums.” With reference to recom- 
mendation (/») your C'ommittce, without expressing any opinion 
as to the desirability i>f forming one subject out of geography 
and elementary science, consider that, if this change l>c cfTecleil, 
the two class subjccl.s which will then represent literature ami 
science should siaml upon an equal fooling. 'Phis would he in 
accordance with the resolution oi ihe tVnmcil passetl on Decem- 
ber S, 1S81, in considering the recommendations of your Com- 
mittee in reganl to the proposals for the new (‘ode. At present, 
if only one class subject is taken, the C'oilo requires that it should 
bo ** English ” (grammar and literal ure) ; but many managers or 
teachers might prefer taking science. With respect to recom- 
mendation («0 your Committee thorougldy approve of the pro- 
posals, which, if carrictl out, would realise the wish cxpres.sed in 
the reference to them fo»m the Southpoit meeting. They have 
not, however, thought it necessary to communicate at once with 
the (‘ouncil, as there is no immediate Icgislatiim in pros^iecl. and 
the meeting at Montreal might like to give further instructions 
on the subject. I’he name of Prof. N. Story Maskelyne, M.P., 
ha.s been replaced on the CA»mniitlec. 

Kepofi of the Committee^ conxisting (f Sir Jostph Hooker ^ 
Dr. Gunther, Mr. Saunders, and Mr. P. L. Sclater 

\Seeretary), appointid for the Purpose of Exphriuj* KiUmanjaro 
and the ’Adjoifttni: Mountains of Eastern Equatorial Africa . — 
(i) The Committee have the satisfaction of announcing that 
they have made arrangements with Mr. 11. H. Johnston (who 
has recently returned from the Congo) to undertake an explora- 
tion of Kihmanj.'iro, .ind lliat he is juobably by this time en- 
camped upon that mountain. (2) 'Phe Committee have arranged 
with Mr. Johnston to undertake tluj cost of the expedition for 
1000/., without reference to |)ersonal remuneration. It is believed 
that the ncccss.aiy expenditure will not be covered by this sum, 
init Mr. Johnston has agrceil to make good .any deficiency. (3) 
Towards this sum of 1000/. the Committee have appropriated a 
>um of 500/. granted to them by the Association nt their last 
meeting at Southport. The Committee have also received from 
the Covemment Ciraiit Committee of the Royal Society two 
sums of 250/. each, so that the whole sum of icxx)^ required 
for the ex|K‘(lition i.s already available. (4) Hut hxiking forward 
to the risks of African travel, and to the expenditure likely to 
l>e incurred on the transport to this country, and on the work- 
ing out of the collections obtained by Mr. Johnston, the Com- 
mittee trust that a further sum of 50/. may be placed at their 
disposal. (5) A cojiy of pari of Mr. Johnston s last letter to 
the Secretary of the Committee, containing an account of the 
progrc.ss of the exi>edition, is annexed to thi.s Re^xirt. 

Extracts from a letter from Mr. Johnston to Mr. Sclater, dated 
British Residency, Zanzibar, May 13, 1884 : — “ At l^t my 
expedition, thanks to the help of Sir John Kirk, is organised 
and ready to start. I have engaged thirty two men here (at 
Zanzibar), and have sent them on to Mombasa in a dow to await 
my coming. I myself leave to day for Mombasa in the mail. 
At Momba'-a, through the Consul (Capt. Gissing), I have en- 
gaged sixty more men, for it will need nearly a hundred porters 
to carry my goods and baggage to Chagga. 1 hoj^e to leave 
Mombasa in a fortnight’s time. I anticipate three weeks’ easy 
travel to Kilimanjaro, and, as far as it is possible to foretell aught 
in Africa, no serious difficulties seem to stand in my way. The 
expedition, however, will prove much more costly than 1 had 
anticipated. . . . However, I think I shall be able to make 
both ends meet for six months on Kilimanjaro, and if I stay 
longer, or make a dash at Kenia, it will be on my own account. 
I Jiall probably make Taita or Tcita {vide map) a half-way 
house, and go backwards and forwards with collections and 
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goods* I s^ll tr^ to forward collections addressed to yon by 
mfiry mail if feasible. Then, if you judge of the value, and 
estimate that my share of the collections will realise a good 
amount, it will induce me to devote more time to the country. 
My health, notwithstanding a much more tiying climate than I 
have yet met with in Afnca, has been very good, and I have 
not k^wn an hour’s illness or indisposition. Sir John Kirk has 
shown me the utmost kindness and hospitality, and his help and 
his influence have smoothed away many difficulties. The ex- 
pedition promises most favourably, as the present condition of 
the countries to be traversed is good and peaceful, food abun- 
dant, and provisions cheap I have obtained the services | 

of three of Dr. Fischer’s bird-skinncrs, and have got one botani 
cal collector, trained under Sir John Kirk, and acquainted with 
the mysteries of 'soldering' and preserving in spirit. I have 
sent for rectified ^irit from Bombay , and in the interval am 
using trade gin. The Sultan has given me three kegs of gun- 
powder to give as pr<’sents to chiefs, and has also furnished me 
with letters of introduction. 1 am in excellent condition, and 
start to-day on my journey in the IjcsI spirits and with the 
strongest hopes of its success.” 

of (he Committee, eonshtinj; of Mr. James N. ShooU 
bred {Secretaty) and Sir William Thomson, appointed Jor the 
Purpose of Pednetn^ and Tabulatin^s* the Tidal Obseft>ahons in 
the Pni^lish Channel made with the Dewer Tide- Cange, and of 
Conmetifi!^ them with Ohsertmtions made on the French Coast. 
—The Committee beg to rejMirt that the tidal curves of the self- 
registering tide gaugc at Dover for the years 1880, i«8i, 1882. 
and 1883, have fjcen kindly placed at their disposal liy the Board 
of Trade, for reduction and tabulation; and that the Belgian 
Government have bccri good enough to i)rcsent to the Com- 
mittee copies of the tidal curves at Oslend during the same 
period of four years. The reduction and tabulatirm of the high 
and low water registers of these two sets of tidal curves has pro- 
gressed satisfactorily, and will be shortly completed. It is hoped 
also that a like reduction will be soon commenced with other 
self* registering tidal curves during llie same period at scv(?ral 
other jioints, both on the English and the Fiench coasts. The 
Committee request to be allowed to transmit to liic Board of 
Trade and to the Belgian Government respectively, the thanks 
of the Association for their assistance and donations in further- 
ance of this inquiry. The C(»mmil»ee rccjiiest t<» be re- 
appointed, with a grant of 10/. to defray the expenses of 
reduction, &c, 

Ptport of the Committee, eonsisting of Prof. Palfmr Sfervarf 
(Secretary), Prof. Stoles, Mr, O, Johnstone Stomy, Prof, 
Koseoe, Prof Schuster, Capt, Ahney, and Mr. G. /. .Symons, 
appointed for the Purpose of Considering the Pest Afethods of , 
Recording the JPrect Intensity of Solar Padiatwn.-~ lL'\\\s< Cum- 
mittce, acting on a suggestion made by (Icn, Slruchey, have , 
chiefly devoted their attention lo the subject of n self-recording 
actinometcr. 'I'lic self-recording actinometer of Mr. Winstanley 
would not bt? suitable,* because it is intiucnced by radiation 
from all quarters. ( Hher actinometers require manipulation on 
the part of the observer which would make it almost impossible 
to make them self-recording. It was suggested by Prof. Balfour 
Stewart that a modification of his actinometcr might be adapted ’ 
to self-registration by taking ft>r the quantity to be observed, \ 
not the rise of temperature of the inclosed therniomcler after 
exposure for a given time, but the excess of its temperature 
when continuous exposed over the temperature of the envelope, j 
After making some calculations as to the Ijchaviour of such an ; 
instrument, Prof. Stokes came to the following conclusums j 
(l) The inclosure should lie of such a nature as to change its 1 
temperature very slowly, and of such a material that the >*ari<nis I 
portions of the interior should be at the same moment of the 
•ante uniforni temperature. For this pur]x>se an arrangement 
somewhat similar to that Uf»cd in Prof. Stewart's actinometer is 
suggested ; the outside to consist of )Kilished metallic plates, 
then a layer of some non conducting substance, such as felt, 
th^ a thick copper interior which need not be jxilished. Into 
this copper is to be inserted a thermometer which will give tlie 
temperature of the copper interi^jr from moment to moment, 

“This b the case at present, hut there would not l>e any great difftcuhy ^ 
in momfytng it so as to act as required. It is quite a mutter u’orth con- 
SKlemtion whether a differential alr-thermonieter would not Ik very suitable, 
one bulb ttlvered and the other blackened or of given glass, as 1 suggcHUed 
to tM Meteorological Council some years hack. Ity this means «^y otte ! 
re^Qg would be necessary, whilst in the plan suggested two w-ould have to ' 
m recorded, and the measurements would be more difficult.** {Note by 
Copt. Ahney.) , 


(2) In the middle of the indosure is to be placed the thermo* 
' meter, upon which the heat of the sun is made to £U1 by means 
of a hole in the inclosure, either with or without a lens. This 
thcrmoineter should be so constructed as to be readily susceptiUe 
to solar influences. It is proposed to'make it of green ^ass (a 
good absorber and radiator), and to give it a flattened surface in 
the direction perpendicular to the light from the hole. Such an 
instrament should be so adjusted as to receive the sun’s l^ht 
continuously through the hole, and the objects of record would 
be the .simultaneous heights of the two thermometers, the one 
giving the temperature of the inclosure, and the other of the 
central thermometer. There are two conceivable methods by 
which the necessary adjustment with regard to the sun’s light 
might be secured, namely, (a) the inclosure might be subject to 
an equatorial motion so as to follow the sun, or (jB) the indosure 
might l>e kept at rest and the solar rays kept upon the hole by 
a heliostat. Capt. Abney is of opinion that the latter arrange- 
ment is, mechanically, much preferable to the former. As uie 
direction of the earth’s axis may be chosen as that into which 
the sun's light is to be reflected, a heliostat of a very simple 
construction will suffice ; and as the angle of incidence on the 
mirror c>f surb a heliostat changes only very slowly with the 
season, there is no difficulty in applying the small correction 
requirerl for the change in the intensity of the reflected heat 
consequent on the change in the angle of incidence. It is 
.assumed that the mirror of the heliostat is a s;>eculum. It has 
been remarked by Gen. Stracltey that some such instrument 
.as this now suggested, even if not made self-recording, would 
have the adva.dagc of giving an observation without the objec- 
tionable necessity of putting the light on for a given time, and 
then shutting it off*, o])erations only suitable for trained ob- 
servers. We think that it would be desirable to construct on 
inclosure with its two thermometers such as herein rectjrded. In 
all probability the loan of a heliostat and of an actinometcr 
might be obtained. By aid of the heliostat the sun's light might 
lie kept coniimiously upon the h le of the inclosure. The two 
lhernn»incters would l)c read, and the results comp.ired with the 
simultaneous reading of an ordinary actinometcr. By such 
nieans it is believerl that the best method of constructing such an 
instrument and obsendng with it might be found. We would 
therefore ask lor a conliluiancc of our Committee, with the sum 
of 30/. to Ik* placed at our disposal for the purpose herein 
specified. 

/Sport (f the Committee, tonsiding of Mr. Sc/itfr, Mr. 
lliAoard Soundtrs, and Afr, 7 'nise/ton Dyer (Secretary), ap- 
pointed for the Purpose of Investigating the Natural History op 
7 'imor Laut. — .Since our last report was prestmted to the Asso- 
ciation, Mr. For) >es's botanical collection— which, from the result 
of an unfurtunnte fire in the drying-house in which the Herbarium 
had to be prepared, was very small, as he deplores — has been 
h.anded over to the Royal Herbarium at Kew, Of this collec- 
tion Sir Josei>h Hooker, at a meeting of the Royal Geographical 
.Society on Januar)' 28, 1S84, made the following remarks: — 
“ From that time (of the appearance of Trof, Decaisne’s ‘ Flora 
Timoriensis ’] to this, the limits of the .Australian flora, so long 
supposed to have been circumscribetl with exactitude, have never 
Inrcn laid ilown, though it has been enormously enlarged to the 
north by the inclusion of the great island of Papua, which is to 
a peat extent Australian in its biology, and by that of sundiy 
other islets to the north-east and north-west. It is under this 
]»oint of view that Mr. Forlies’s collections are so important, 
it is true that for the most part they consist of what are 
generally known as evr 1-island plants, . . , But liesides this 
there are some peculiar forms, anti there are two plants of ex- 
traordinary interest which I would simply instance as being 
Wpical — one of the new Hebridean and one of the Australian 
flora. It so happened that these two plants belonged to uni- 
specific genera. . . . The existence of these plants pointed to 
some old communication between these particular Islands.” No 
detailed account of the ethnographical collection has yet l^n 
ublished ; but as the collection has been deposited in the British 
fiiseum, a description of the Timor Laut objects will doubtl^ 
ap|)ear in the C atalogue of the Ethoological Department, while 
the more interesting will be figured in Mr. Forl>es’s fortbeoming 
volume At the last meeting of the Association at Southport, 
Dr, J. G. Garson Report, p, 566) read a short account of the 
crania (now in the British Museum) brought from Larat by Mr. 
Forbes, which has been published in extemso in the Journal of 
the Anthropolf^ical Institute, vol. xiii., and w*hich condudes 
with the following remarks on the relation of the inhabitants of 
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Timor Lant to those of adjacent countries : — '* That the sktiUs 
just described are not those of a pure race is very eridenL Two 


as to their appearance, and from the skulls themselves, there is t 
no difficulty m recognising a strong Malay element in the popu- 
lation. The male 5 tull No. 4, and the female No. 6, are typi- 
cally Malayan in their characters, especially in possessing la^, ^ 
open, rounded orbits, and smooth forehead, the superciliary j 
ridges and glabella being almost entirely al)sent. The other { 
brachycephalic skulls, though not presenting such a striking 
affinity, agree more or less with this type, but give evidence * 
of mixed characters. The dolichocephalic skull is, on the , 
other hand, markedly of the Papuan type, and corresponds j 
so closely as to be undistinguishable from two crania oh- ' 
tained twenty miles inland from Port Moresby, New Guinea, i 
in the College of Surgeons' Museum, also from another from the . 
Solomon Islands. Along with this form of skull, Mr. Forbes . 
inform'^ me, is associated frizzly hair and dark skin. I'he ex- j 
aminotion of the cranial characters of the inhabitants of Timor ^ 
Laut, as illustrated by the skulls Ijcfore us, shows that the 
peopling of this island is no exception to what is usually found 
in ine various groups of islands in the Polynesian Archipelago. 
From its close proximity to New (iuinea, perhaps more of the 
Papuan element might have l>cen cx}x»cted." In addition, the 
Coleo/tcra sent home have been examined and described in a 
recent paper by Mr. C, O. \Vaterhouse, published in the Zoo- 
logical Society^ s ProcMiings, Hie nunil>er of species collected 
was twcnty-ninc ; of these the folloi%ing deserve special notice 
*')n account of their geographical distriliulion : - Diaphatrs 
rugesuSi a nrw genus a'ld s|.>ecies of Staph yhn'dtp known from 
Java ; Cyphogasira angulirvUis^ only ]ireviously known from 
Banda ; C, sflmdcns^ a new species allied to the preceding ; 
Archeiypus rugosus^ belonging to a genus of l/mgicorns, (if 
which there was only one species previously known, which 
species occurs in Waigiou, Dorey, and .\ru ; Nnnopha^ prhtsU^ 
a new Longicorn nearly allied to N. guiyi from Amlioina. 
Further, a new s^iecies of ground thrush ( <>eo ithla vuifhiki) 
has been dcscrilicd by ''r. F'orbea from additional specimens 
brought home by himself on his return. So that our knowledge 
of the avifauna of this region has liecn increastnl by the addi- 
tion of twenty-four new species, entirely collected on the few 
square acres to which the inier-lribal wars of the natives re- 
stricted Mr. Forbes’s operations. At the presentation of our 
last report, Mr. Forbes, who liad just returned to Knglaiid, 
gave a short description of the region visited by hint ; but at the 
meeting of the Royal Geographical Society, to which we have 
referred a>K)ve, he gave a more detailed account, which has been 
published, illustrated by a map, in their Proceedings for March, 
embodying the geographical observations made by him. Khc ; 
collections of Fishes, C'rustacea, and Hy(lro7.<ta, though coniiiin- ' 
ing much that was of interest, added few species that were new > 
to science. A stafimenl in our last rc\>on, on p. 227, that I 
“the total expense of Mr. Forbes’s expedition has amounted lo ! 
300/.” ought )ierha]).s to be corrected, as we undersiaiul from j 
Mr. Forbes that the total cost was more than double this sum. , 

Report of the Committee^ const ding of Mr. John Cordtaux 
{Secretary), JVof Neiv/on, Mr. J. A. IJaAic-Prcntm, Mr. 
WUliam Eagle Cl rk, Mr. R. M. Parrifr.^ton, and Mr. A. G. 
More., reappointed at Southport for the Purpose of Obtaining {with 
the Consent of i hr Mas'er and Jirethren of the 7 'rinif y House and 
the CommissioHi rs of Northern and Irish l.ights) Ohset vaiiofts on 
the Migrations of Birds at Lighthouses ard Liiht-vcss’ Is, and if 
repori 4 ng onthe — The General RcjKirt ^ of the Committee, 

of whidi this is ao abstract, com; rises observations taken at 
lighthouses and light- vessels, as well as at several land stations, 
on the cast coast of England, the ea.st and west coasts of Scot- 
land, the coasts of Ireland, also the Channel Islands, f)rkncy 
and Shetland Isles, the Hebrides, Faroes, Iceland and Heligo- 
land, and one Baltic station on the coast of Zealand, for which 
the Committee is again indebted to Prof. Lutken of Copen- 
hagen. Altogether 158 stations have been supplied with schedules 
ana letters of instruction for registering observations, and returns 
have been received f om 102. Tlie best thanks of the Committee 
are due to their numerous observers for the generally careful and 
painstaking manner in whk*h they have 6Ued up the schedules, 
and the very ioteUigent interest taken by them in the inquiry. 

* ** Roxirt on the Mifmtion of Birds in the Spring and Autumn of 1883." 
(WsM, Newman, and Co., 54, Hatton Garden, London, E.C.). 


Special thanks must be accorded to Messrs, H. Gatke, Hdteo- 
tsM ; H. C* MiiUer, Faroe $ and M. Thorladut, Skykkeaboim, 
Iceland, for the notes sent in from their respective stations ; also 
to Mr. J. H. Gurney, for having commenced on the soath<*eaat 
coast of England a similar system of inquiry, which, for a first 
trial, has worked well. In all doubtful cases of identity, where 
birds are killed against the lantern, a wing is cut off, and a label, 
with the date, attached. These have been forwarded in batches 
to Mr. Gurney for identification, and with most satisfactory results. 
The Committee regret that for the second year in succession they 
have receiveil no report from the west coast of Finland. A, late 
memlier of the Committee, Mr. Philip M. C. Kerinode, having 
I failed to make any returns, or to send the collected schedule^ 
although repeatedly retpiestcd, to Mr. W. E. Clarke, who had 
undertaken the work ot tabulating and re|>orting on the same, 

I provision has l>t*cn made by the Committee for supplying the 
; deficiency in any subsccpient years. The observations taken on 
' the east coast of Great Ih iiain in 1883 have In'en such as gener- 
I ally to confirm the conclusions arrived at in former reports, 
having reference lo direction of flight and lines of migratioiL 
The winter of 1883-4 has lieen exceptionally mild, and there has 
been .an almost entire absence of severe frosts and lasting snow- 
storms ; the prevailing winds in the autumn, west and south- 
west, such as observation shows are nuxst favourable for migrants 
crossing the North Sea and continuing their journey inland. 
Winds fi<*m opposite (|unrtci‘.s to these tire out the lards and 
cause them to ilrop directly they reach land. Our land stations 
report a great senivity both of land and sea birds ; this has not, 
however, betm the ease at sea stations— that is, lighl-vcsMls 
moored olf tlic coast at tlistanccs varying from five to fifty 
miles. Here the stream of migration, so far fnmi showing Wiy 
abatement, has llown Mca«lily on in a full tide ; ami, il we jiidge 
from the well-filled schedules which have \>een returned, there 
has been a considerable increase in the visible migration, due 
perhaps in some measure to increased interest and improved 
observation. Mr. William Stock, of the Outer Dowsing light- 
vessel, remarks that he had never before seen so many birds ptws 
that station ; the rush, also, acr. ss and past Heligoland in the 
autumn was em>rmoiis. Migration is more marked, as well as 
concentrated, there, than at any station on the English coast. 
'Phere was a great movement of v.irious species passing forward 
on August 6 ami 7 * again on the I4fbi and more 
nounced still on the 2isi and 22nd, ami on August 20 a similar 
movement was noticed at the Isle of May, at t lie mouth of the 
Firth of Feuth. It was not, howcvei, until .September 21 and 
the two following days that the first gie.at rush occurred on the 
English east const, am! a similar great movement or rush is mdi- 
cated, at the san e dale, in Mr. Galke's notes, as well as from 
the most distant c»f the lightships. 'Phe prevailing winds over 
the North Sea on Scplendier 2 l were nnKlerale north-easterly 
; ami e.asicrly off the cckisIs of Denmark and Holland, blowing 
' strong easterly on the coast north of the Ilumher, with southerly 
' .and south-westerly off the south-east coast, producing cros^ 

I currenis over the North .Sea. Whatever was the impulse, at- 
' im»sphcric Of otherwise, which induce<l sucli a vast rush of 
1 various species at this time, it was one which acted alike, tmd 
with precisely the same impulse, on the sea-eagle and the tiny 
' goldcrcst. 'Ihc second great rush was on October 12 and 13, a 
' sinular movement being recorded at Heligoland. Then, agaiOr 
. from the 271I1 to the 3isl, and somewhat less through the first 
[ ! week in Novemlier, the passage acro.ss Heligoland, as well w 
{ I the nish on our east coast, was enormous. Sjieaking ot tne 
, I nights from the 27lh to the 

f I “ 'Phis was the first niove by the million ; for four nights there 
! has Ijeen a gigantic feathery tide running." During this time 
L there were variable winds over the North Sea, but gencrwly 
I easterly and .wuth- easterly on the Continent, strong west winds 
! i and squalls prevailing generally on Novcmlier 5 and 6. Again, 
r ! with the o.»tbursl of some severe weather in the first week m 
: Decemlier, a considerable local movement is indicated along the 
, ' coast from north to south, culminating in the enormous rush of 
. ! snow-buntings into Lincolnshire about the end of the first week 
, i in that month. A careful perusal of the reiiort will show how 
I ■ generally the rushes across Heligoland correlate with those on 
. ’ the cast coast of England, although not always confined to 
i ‘ identical species. A somewhat remarkable and very miamaJ^ 
, movement of migrante is recorded from ® 

, coliishirc and Norfolk coasts in the spring of 1^3. In 
.. i March, April, and May. birds passing 
I Uyn Weds, Outer Dowsing, Newarp and the Cockle light- 
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rmtii, were, as a mle, coming from nasterfy and passing in 
wMrfy directions. The entries show a gr^ immigration of 
onr ordinanr antnmn migrants from the cast in the spring mont^, 
HQ exactly the same lines and directions as are travelled 
hy the same species in autumn. Had this movement been 
observed at one station only, we might perlmps have been 
jfidu ce d to doubt the accuracy of the return, but the fact of 
five light^vesseh, having no communication with each other, re- 
porting the same circumstances, proves the correctness of the 
oha^ations. On the east coast of Scotland Mr. J. A. Harvie- 
Brown says that the autumn migration of 1883 was pronounced, 
culminating in a grand rush from October 28 to November 3. The 
heaviest rush of lurds, as compared with otheryears, was observed 
at the Isle of May on October 13 and 14. This was with a south 
wind, although as a rule it is a south-east wind at that point 
which brings the greatest flights. In the autumn of 1882, on 
(he east coast of Scotland, the bulk of immigrants are recorded 
at the southern stations ; in 1883 these conditions were reversed, 
the bulk being recorded from northern stations. On the east 
coast of England, in 1883, birds appear to have been very equally 
distributed over the whole coast-lmc. It will be gathered from 
the General Report that the dates of the rushes on the east 
coast of Scotland were slightly later than those on the east coast 
of England, and that the migrations past t)ic more northerly 
stations in Scotland were in proportion later than in the south, 
and also that the dates of the heaviest rushes on the east C(»ast 
agree fairly with the dales from the west coast. From the 
coasts of Ireland Messrs. A. ti. More and R. M. Barrington 
report a decided improvement in filling up the schedules, in 
some cases three or four being returned from the same station. 
Forty-two stations were siqiplied with schedules in tlic spring of 
1883, and thirty-five in the autumn of the same year, returns 
coming in from thirty-four, one only failing. 'I'he number of 
migrants in the autumn seems to liavc been m<»re than usual. 
A great rush of thrushes (inclu(ling,^probably, redwings), black- 
birds, and starlings, look place at the south-eastern and southern 
stations between October 25 and November 2 — dates which 
agree with the great rush on the cast coast of England. The 
migration was particularly marked at llic Titskar Rock, off the 
Wexford coast, which is proving itself tin* best Irish station, 
and no doubt marks the line of the chief passage from the 
British coast, 'riu* bulk of the immigrants appear to arrive 
on the south-eastern coast of Ireland, excepting such birds as 
the bernicle-goosc and snc»w-hunting, which are mainly recorded 
from north-western stations, ami larely entered in seheilules 
from the east or south coast. An interesting feature this year i-- 
the occurrence of several examples of the (ireenland falcon <m 
the wc.sl coast, no less than eight having been shot at various 
]K>int.s from Donegal to Cork, and one Iceland falcon at West- 
port. Independent of the ordinary notes on migration, the 
general remarks of the light-keepers with reference to the nesting 
of sea-fowl on the islands or outlying skerries are of great 
interest, and no matter what results are arrived at from this 
s])ecial inquiry, it is satisfactory to he in corrcs]iondcnce with 
such a number of ohsen'ers at isolated .sjiots around the coast, 
and the information supplied cannot fail to be of much interest 
to future compilers. An interesting feature of the autumn 
migration is the occurrence of a flight of the blue-throated 
warbler (Cyanffula Jt 44 rira). A single adult with bright-blue 
breast was observed at the Isle of May on the night of Septem- 
ber 2-3. On the east coa.st of England twelve were olitained, 
all being birds of the year, and of these nine on the coast of 
Norfolk, betides about twenty others seen by com})etent ob- 
servers. Very few gold crests, compared with the enormous 
flights of the previous autumn, have ap|)eared, and the same 
scarcity is oMervahle in the Heligolana returns. Curiously 
enotti^, the hedge-sparrow {Aremtor moduiaris)^ which migrated 
in Immense numbers in the same autumn, has been umost 
entirely absent. About half a dozen are recorded at Heligo- 
land, none on the east coast of England. Of the enormous im- 
migration which crosses our east coast in the autumn, either to 
winter in these islands or merely on passage across them, a 
small proportion only appear to return by the same routes. 
Spring returns from lighthouses and light-vessels show that 
mrds then move on the same lines as in the autumn, but in the 
reverse direction. These return travellers do not, however, 
represent anything like a tithe of the visible immigrants which, 
wm after week and month 1^ month, in the autumn, move in 
one broad stream on to the east coast. What is called the 
first fillet of the woodcock arrived on the Yorkshire, Lin- 
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ctdnshire, and Norfolk coasts on the ni^ of October ai. The 
great flight,'* or rush, iriiich eoverecT the whole of the eaat 
coast from the Fame Islands to Yannottih was on the nights of 
the 28th and 29th. These two periods correlate with the princi- 
pal flights of woodcock across Heligoland. But few woodcock 
were recorded from stations on the east coast of Scotland, al- 
though at the Bell Rock Lighthouse, on the night from 
Octob^ 31 November i, Mr. Jack reports an enormous rush 
of various species, commencing at 7 p«m« Immense numbers 
were killed, pitching into the sea. ‘^What we thought were 
woodcocks struck with great force ; birds continued flying within 
the influence of the rays of light till the first streak of day, con- 
tinually striking hard all night ; we believe a great number of 
woodcocks struck and fell into the sea.’* Mr. Harvie-Brown 
records a very great spring migration of woodcock which appear 
to have crossed Scotland between the Clyde and the Forth on 
March 9, 10, xi, and 12, 1884. These were otoerved to be the 
small red Scandinavian bird, which are quite unmistakable and 
distinct from British-bred birds. The occurrence of Locustella 
fluviatilu at the Stevns Lighthouse at the entrance of the Ore- 
sund in Zealand is interesting, as it is the first recorded Danish 
example of this species. Altogether there has been a very 
marked absence on our British coasts of rare and casual visitants. 
I’hc roller {Coracias garrula) occurred in October in two 
localities — one in Lincolnshire, the other in Suffolk. Two 
examples of the sooty shearwater {Puffinus griseus) were ob- 
tained in Bridlington Bay about the end of September. The 
island of Heligoland retains its pre-eminence as the casual 
resting-place • of rare wanderers from other lands ; and Mr. 
Gatke’s list for 1883 includes Turdus varius^ Pratincola ruhi^ 
cola^ var. indicay Phylloscopus suptreUiosusy Hypolais pallida^ 
MotacUlci citricldy Anthus eervinusy A. richardiy Oriolus 
gaUmlay Lnttitis ntajory Muscicapa pan^Oy lAnota exiliUsy 
Efvhiriza melanoccphalay E, cirluSy E, rusticoy E, pusufay 
J*ttstor rostKSy Xemn sahinii. It is well known that large 
numbers of h'.uropcan birds, ])rcsumably driven out of their 
course, are seen during the autumn migration far out over the 
Atlantic, alighting on the ocean-going steamers. It is proposed 
by Mr. Harvie-Brown to su])ply schedules to the principal lines 
■f ocean steam-vessels for the better recording ot these occur- 
i rcnces. It must be borne in mind that the immense and 
* omstantly-increasing traffic which in these days bridges the 
j Atlantic and unites the Old and New Worlds, offers unusual 
] chances for birds to break their flight, and ultimately, perhaps, 
j to reach the .\incrican coast. In the comparatively narrow seas 
between the I'Airoj>can continent and Great Britain birds are 
frequently noted .as alighting on the rigging of vessels and light- 
sliip.s, roosting in the rigging (luring the night, to resume their 
flight at the first streak of dawn. It is a matter of congratula- 
tion that our American and Canadian fellow- workers have insti- 
tuted a similar system of observation on the migration of birds. 
At the first Congress of the American Ornithologists’ Union, 
held at New York City, September 26 to 28, 1883, a Committee 
on the Migration of Birdii was appointed. It is intended to 
investigate this in all its hearings and to the fullest ^ssible 
extent, not only in the accumulation of records of the times of 
arrival and departure of the different species, but to embrace 
the collection of all data that may aid in determining the causes 
which influence migration from season to season. Your Com- 
mittee respectfully request their reappointment, and trust that 
the Association will enable them to continue the collection of 
facts. 

Tenth Pe^^rt of the Committeey consisting of Pr^» E. HuUy 
the Pev, if, li\ Crosskiyy and Messrs, James CUUshsry H, 
Marten, E, B, Marten, G, H, Morton, W, Pengeity, James 
Plant, /. PobertSy Thos, S, Stooke, G,_J, Symons, W, Tdpley, 
E, Wetheredy W, WMtaker, and C, n, De Pance (Steriia^ 
and Peporter), appointed for the Purpose of InvestigaHn^ the 
Circulation of Underground IVaters m the Permeable Forma’ 
turns of England and fVales, atud the Quantity and CharaeUr 
of the IVater Supplied to Various Tomrns and Districts from 
those Formations, Drawn up by C, E, De iPaunr.— The Chair- 
man and Secretary of your Committee are both unavoidably 
obliged to be absent from the Montreal meetit^, which is a iCNiroe 
of regret to themselves ; the more so that, this being the case, it 
has been thouf^t advisable to delay presenting their final Report 
on the Circulation of Undeiground Waters in South Britain until 
next year, when the Committee will have been twdve years in 
existence. During these years particulars have been collected 
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Of ^ lectioat pused duoart bv a ▼« Uufe munber of weQs 
m 00111191; » doily loocndluttWnobtaiocd of die height it 
wlttcii wider st onds m eieii j of these weUs ; iovestlgotioiis htve 
bm corned out os to thecraondty of water held hy a cubic iotot 
of mkms rocks, by Mr. Wethered ; and as to the Atering power 
of sandstones, and the influence of barometric pfessure lunar 
changes on the height of underground waters, by Mr. I. Roberts. 
During the present year the attention of the Committee has been 
dv(^ed to the remarkable influence of the earthouake which 
visited the East and East-Central Counties of England in Mardi 
last, in raising the levels of the water in the welb of Colchester 
and elsewhere. More detiuled information is still required as to 
the proportion of actual rainfall absorbed by various soils, over 
extendi periods representing typical dry and wet years. In- 
formation on these heads and on other points of general interest 
bearing on the percolation of underground waters, referring to 
observations made in Canada or the United States, would be 
gladly welcomed by the Committee, and would be incorporated 
in their eleventh and final Report to be presented next year. 
Your Committee seek reappointment, but do not require a grant, 
as they have forms of inquiry on hand, and did not require to 
expend the whole of the grant of last year, a portion of which 
only has been drawn. 

Appetiiix^Copy of Questions, — i. Position well or shafts 
with which you are acauainted. la. State dah' at which the 
well or shaft was originally sunk. Has it been deepenctl since 
by sinking or boring ? and when ? 2. Approximate /ieig/tt of 
the surface of the ground above Ordnance Datum (mean sea- 
leyel). 3. DtptA from the surface to Iwttom of sliaft or wxll, 
with diameter. Dept/i from surface to btjtiom of bore-liolc, 
with diameter. 3^. De/>//i from the surface to the hori/onial 
drift-ways, if any. What is their length and number? 4. Ileisht 
below tne surface at which water stands before and after pumjv 
ing. Number of hours elapsing before ordinary level is restored 
after pumping, ^a. Height below the surface at which the water 
stood when the well was first sunk, and height at which it stands 
now when not pumped. 5. Quantity capable of being pumjied 
in gallons per day of twenty-four hours. Average quantity daily 
pumjied. 6. Does the water 4 evel vary at different seasons of 
the year, and to what extent ? Has it diminishc<l during the 
last ten years? 7. Is the ordinary ever affected by 

local rains, and, if so, in h()w short a time? And how docs ii 
stand in regard to the level of the water in the neighbouring 
streams, or sea ? 8. Analysis of the water, if any. I)oe> the 
water possess any marked pecuhavity I 9. Section^ with nature 
of the rock passed through, including cover of I)rift, if any, 
with thickness, ga. In which of the above rocks were springs of 
water intercepted ? 10. Does the cover of Drift over the rock 

contain surface spring's i' ll. If so, are these /am/ sprinQ-<: kept 
entirely of the well? 12. Are any large /au/ts known to 

exist close to the well ? 13. Were any btine springs passed 
through in making the well ? 14. Are there any salt in 

the neighlKmrhood ? 15. Have any wells or b(»rings been dis- 

continued in your neigh l>ourhood in consequence of the water 
being more or less brackish / If so, please give section in reply 
to query No. 9, 16. Kindly give any further information you 

can. 


PENDING PROBLEMS OF ASTRONOMY^ 

T^HIRTV-SIX years ago this very month, in this city, and 
near the place where we are now assembled, the American 
Assoc^ion for the Advancement of Science was organised, and 
held its first meeting. Now, for the fir.-.t time, it revisits its 
honoured birthplace. 

Few of those present this evening were, I suppose, in atten 
dance upon that first meeting. Here and there, among the 
members of the Association, I see, indeed, the venerable faces 
of one and another, who, at that time in the flush and vigour of 
early manhood, participated in its proceeding and discussions ; 
and there are others, who, as boys or youths, looked on in silence, 
and listening to the words of Agassiz and Peirce, of Bache and 
Hen^, -1^ the Rogers brothers and their associates, drank in 
that inspiring love of troth and science which ever since has 
guided and impelled their lives. Probably enough, too, there 
may be among our hosts in the audience a few who remember 
that occasion, and were present as spectators. 

Addrewto the Aaaertaui A«Mocu<ioa for the Advaneemttnt of .Science at 
Ph^delphi a, 5>e|Nefli^ 5 . by Prof. C. A. Young, Predemor of Astronomy 
at Priaosson. retm^ Piysident of tbe Assictation. We are indebted to tha 
courtesy of the edttor of Science far an early copy of Pr^f Young's address. 


Bnu snbetantiaUj, we who meet here to-day are a new 
generatioD) more numerout oertainly, and in aome reepecli 
unquestionably better equipped for our woi^ than our firede* 
cetsors were, thou^ we mq^t not care to diatiengecompimQiui 
as regards native ability, or dearness of insight, or lofty purpoae. 

And the &ce of acience has greatly changed in the mean- 
time ; as much, perhaps, as this mat city and the nation. One 
might almost say, tlmt, since 1848, **all things have become 
new " in the scientific world. There is a new mathernalics and 
a new astronomy, a new chemistry and a new electridty, a new 
geology and a new biology. Great voices have siioken, and 
nave tronsf. timed the world of thought and research as much as 
the material products of science have altered the aspects of 
external life. The telegraph and dynamo- machine have not 
more changed the conditions of business and industry than the 
speculations of Darwin and Helmholtz and their cotii;)eers have 
affected those of philosophy and science. 

But, although this return to our birthplace 8Ug4[ests retro- 
spections and comparisons which might profitably occupy our 
attention for even a much longer time than this evening's session, 

1 prefer, on the whole, to take a different course ; looking for- 
wards rather than backwards, and amfining my^clf mainly to 
topics which lie along the pathway of my own line of work. 

The voyager upon the Inland Sea of japan sees continually 
rising beftire him new islands and mountains of that fairy-land. 
Some come out suddenly from Ivehind nearer rocks or islets, 
which long concealed the greater things beyond ; and some are 
veiled in clouds which give no hint of what they hide, until a 
breeze rolls back the curtain ; some, and the greatest of them all, 
arc first seen .as the minutest specks upon the luui/.on, and -grow 
slowly to their find grandeur. Kven l)cfore they reach the 
horizon line, while yet invisible, they rometimes intimate their 
presence by signs in sky and air ; si) slight, indeed, that only 
the praclisetl eye of the skilful sailor can detect them, though 
quite obvious to him. 

Somewhat .'•o, as we look forward into the future of a science, 
we see new prolilems and great subjects jircsenting themselves. 
Some are imminent and ill the way, — they must be dealt uith 
at once, lieforc further progress can be made ; others arc more 
remotely interesting in various degrees ; and .some, as yet, are 
mere suggestions, almost loo misty and i 'definite for steady 
contempl.ation. 

With your permission, 1 jToposc this eveninr to consider 
some of the pending problems of astronomy,— lho>e wliich .'^eem 
to be most pressing, and most urgently require solution as a 
condition of ailv.ance ; .an«l those which appe.ir in themselves 
most interesting, or likely to he fruitful, from a philosophic point 
of view'. 

'I’aking first lliose that lie nearest, wc have the questions which 
relate to the dimensions and figure of the earth, the uniformity of 
its iliiirnal rotation, and the constancy of its poles and axis. 

I think the impression prevails that we already know the 
earth’s ilimensions with an accuracy even greater than that 
required by any astronomical demands. 1 certainly had that 
impression myself not long ago, and was a little startled on being 
told by the superintendent of our ** Nautical Almanac ” that the 
remaining uncertainty was still sufficient to produce serious 
embarrassment in the reduction and comparison of certain lunar 
observations. The length of the line joining, say, the Naval 
Observatory at Washington with the Royal Observatory at the 
Cape of Good Hope is doubtful— -not to the extent of only a few 
hundred feet, as commonly .supposed, but the uncertainty amounts 
to .some lhou.sands of feet, and may possibly lie a mile or more, 
probably not less than a ten-thousandth of the whole distance ; 
and the direction of the line is uncertain in about the same 
degree. Of course, on those portions of either continent which 
have been directly connected with each other by geodetic triangula- 
tions, no corresponding uncertainty obtains ; and tu time goes 
on, and these .surveys are extended, the form and dimensions of 
each continuous land-surface will b^me more and more perfectly 
determined. But at present wc have no satisfactory means of 
obtaining the desired accuracy in the relative jiosition of places 
separated by oceans, so that they cannot be connected by chains 
of triangulation. Astronomical drterminations of latitude and 
longitude do not meet the case ; since, in the last analysis, they 
only give at any selected station the direction of gravity relative 
to the axis of the earth, and some fixed meridian plane, and do 
not furnish any linear measurement or dimension. 

Of course, if the surface of the earth were an exact sphetoi^ 
and if there were no irregular attractions due to mountains and 
valleys and the varying density of strata, the difficulty oould be 
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ft b Mead UmitiiJ^ poMiUc, and ja«t coMeivmble. tibt 
^ pKi lMeM i nmf tome day be reversed, and that the geodesiet 
may oome to owe some of his most important data to the 
dmervets of the lunar motions. When the relative position of 
two or more remote observatories shall have b^n precisely 
determined by triangulation (for instance, Greenwich, Madras, 
and the Cape of Good Hope), and when, by improved methods, 
and obiervations made at tnese fundamental stations, the moon*s 
position And motion relative to them shall have been determined 
with an accuracy much exceeding anything now attainable, then 
by similar observations, made simultaneously at any station in 
this hemisphere, it will he theoretically possible to drtermine 
the position of ibis station, and so, by way of the moon, to bridge 
the ocean, and ascertain how other stations are related to those 
which were taken as primary. I do not, of course, mean to 
imply that, in the ft esmi state of observational astronomy, any 
«ttch p ocedure would lead to results of much value ; but, before 
the Astatic triangulation meets the American at Behring’s 
Stmits, it is not unlikely that the accuracy of lunar observations 
will be grenily increased. 

The i)rescnt uncertainty as to the earth’s dimensions is not, 
however, a sensible embarrassment to astronomers, except in 
dealing with the moon, especially in attempting to employ 
observations made at remote and ocean-separated stations for 
the determination of her parallax. 

As to the form of the earth, it seems pretty evident that before | 
long it will be wise to give up further attempts to dclemiine ! 
exactly what spheroid or ellipsoid most nearly corresponds to the \ 
actual fijpirc of the earth, since every new continental survey | 
will require a modification of the elements of this s])heroid in 
order to take account of the new data. It will be better to 
assume some closely n|q»roximatc spheroid as a finality; its 
elements to be for ever retained unchange<l, while the deviations 
of the actual surface frcmi this ideal standard will he the subject 
of continued investigation and measurement. 

A more jmporlaui nn<l anxious question of the modern 
astronomer is, whcllicr is (he eriilh’s rvjtation uniform, and, if 
not, in whnf way and to what extent does it vary ? 'I'lie 
importance, of course, lies in the fact that this rotation furnishes 
our fundamental mcasme and unit of time. 

Up to a coni pn rat ively recent date, there has not been reason 
to suspect this unit of any variation sufficjcnl to be dctccte<l liy 
human obsei vation. It lias long been perceived, of course, that 
any changes in the earth’s form or dimensions n ust alter the 
length of the day. The displacement of the surface or strata by 
earthquakes or by more gradual elevation an<l subsidence, the 
transportation of matter towards or from the equator t>y rivers 
or ocenn-cuiTcnis, the accumulation or removal of ice in the , 
Polar regions or on mountain tops, — any such causes must | 
necessarily ]iroduce a real effect. So, also, must the friction of 
tides and trade-winds. Itui it has licen sujqiosed that these ' 
effects were so minute, and to such an extent mutu-ally compen- I 
satory, as to be quite l>eyond the reach of observation ; nor is it | 
yet certain that they arc not. All that can be said us, that | 
It IS now beginning to be guest lonahle wbeiher they arc or 
are not. 

The reajwm for snsjieciing perceptible variation in the earth’s 
revolution, lies ma»nly in certain unexplained irregularities in the 
apparent motions of the moon. She alone, of all the heavcnlv 
bodies, changes her place in the sky so rapidly that minute 
Inaccuracies of a second or two in the lime of observation would 
lead to sensible iUscrepancies in the obsers’cd position ; an error of 
one second, in the time, corresponding to about half a second in 
Mr place, —a quantity minute, certainly, but perfectly observable. 
No other heavenly body has an appaicnt movement anywhere 
nearly as mpid, excepting only the inner satellite of Mars ; and 
diis body is so minute that its accurate observation is imprac- 
icable, excejit with the large>t telescopes, and at the times when 
Mars is unusually near the earth. 

Now, of late, the motions of the moon have been very 
JarefttHy investigated, both theoretically and observ'ationally : 
md, in spite of ever^hing, there remain discrepancies which 
^y explanation. We are comi)elled to admit one of three 
hingB,-^ther the lunar theory is in some demree mathematically 
m^mplete, and fails to represent accuratdy the gravitational 
iction of the earth and sun, and other known heavenly bodies. 
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att prediction, u^ess sotee wer undiaiying and convenient 
measure of time shall be found to repuice the ^day^ and 
** second.*’ 

The question at once presents itself, How can the constancy 
of the day be tested? The lunar motions fiimish grounds of 
suspicion, but nothing more ; since it is at least as likelv that 
the mathematical theory is minutely incorrect or incominete as 
that the day is sensibly variable. 

Up to the present time the most effective tests suggested are 
from the transits of Mercury and from the eclipses of Juinter’s 
satellites. On the whole, the result of Prof, Newcomb’s 
elaborate and exhaustive investigation of all the observed 
transits, together with all the available eclipses and occultatioos 
of stars, tends rather to establish the sensible constancy of the 
day, and to make it pretty certain (to use his own langoaM) 
that ‘‘inequalities in the lunar motions, not accounted forl^ 
the theory of gravitation, really exist, and in such a way that 
the mean motion of the moon between 1800 and 1875 was 
really less {l.e, slower) than between 1720 and 1800.” Until 
lately, the observations of Jupiter’s satellites have not been 
made with sufficient accuracy to be of any use in settling so 
delicate a question ; hut at present the observation of Uieir 
eclipses is being carried on at Cambridge, Mass., and elsewhere, 
by methods that promise a great increase of accuracy over any- 
thing preceding. Of course, no .solution of the problem 

is possible through such observations, and their result will not 
I be so free from mathcmalical complications as desirable, — com- 
I plications arising from the mutual action of the satellites, and 
! the ellipsoidal form of the planet. On account of its freedom 
j from all sensible disturbances, the remote and lonely satellite of 
Neptune may possibly some time contribute useful data to the 
1 prol)lem. 

We have not time, and it lies outsi<le my present scope, to 
discuss w'hethcr, and, if so, how, it may be possible to rind a 
unit of time (and length) which shall be indo]^endent of the 
earth’s conditions and dimensions (free from all local considera- 
tions')^ cosmical, and as a]>|)licable in the planetary system of 
the remtUest star as in <iur own. At i^resent we can postpone 
its consideration ; but the time must unquestionably come when 
the accuracy of scientific observation will be so far increased 
tli.at the irregularities of the earth’s rotation, producetl by the 
causes alluded to a few minutes ago, will protrude, and l>ecome 
inttilcrable. Then a new unit of time will have to be found for 
scientific purjioses, founded, i>crhaps, as has been already 
suggested by many physicists, upon the vibrations or motion of 
light, or upon some other physical action which pervades the 
universe. 

Another problem of terrestrial astronomy relates to the con- 
stancy of the position of the earth’s axis in the globe. Just as 
<lisplacenu'nts of matter upon the surface or in the interior of the 
earth would produce changes in the time of rotation, so also 
would they cause corresponding alterations in the iKwition of the 
axis and in the places of the poles, — changes certainly very 
minute. The only question is, whether they are so minute as to 
defy detection. It is ca^y to see that any such displacements of 
the earth’s axis will \ye indicated by changes in the latitudes of 
our observatories. If, for instance, the Pole were moved a 
hundred feet from its present position, towards the continent of 
Europe, the latitudes of European observatories would be in- 
creased about one second, while in Asia and America the effects 
would be trifling. 

The only observational evidence of such movements of the 
Pole, which thus far amounts to anything, is found in the r^lts 
obtained by Nyren in reducing the determinations of the latitude 
of I'ulkowa, made with the great vertical circle, during the l^t 
twenty-five years. Th^ seem to show a slow, steady diminution 
of the latitude of this Observatory, amounting to al>out a second 
in a century ; as if the North Pole were drifting away, and increas- 
ing its distance from Pulkowa at the rate of about one foot a 
year. 

The Greenwich and Paris observations do not show a^ such 
result ; but they are not conclusive, on account of the difference 
of longitude, to say nothing of their inferior precisiem. The 
question is certainly a doubtful one ; but it is considered of so 



limilftr uistnunents, in the sanie iiiAxiiier« and reduced by the 
same methods and fonnnke. So &r as possible, the same 
obseiTers are to be retted through a series of years, and are 
frequently to <diange stations when practicable, so as to eliminate 
personal equations. The main diroulty of the problem lies, of 
course, in toe minuteness of the effect to be detected : and the 
only hope of success lies in the most scrupulous care and precision 
in w the operations involved. 

Other problems, relating to the rigidity of the earth and its 
internal constitution and tem]>erature, have, indeed, astronomical 
bearing, and be reached to some extent by astronomical 
methods and considerations ; but they lie on the border of our 
science, and time forbids anything more than their mere mention 
here. 

If we consider, next, the problems set us by the moon, we find 
them numerous, important, and difficult. A portion of them are 
purely mathematical, relating to her orbital motion ; while 
others are physical, and have to do with her surface, atmosphere, 
heat, &c. 

As has been already intimated, the lunar theory is not in a 
satisfactory state. I ao not mean, of course, that the moon’s 
deviations from the predicted pall) are gross ami palpable, — 
such, for instance, as could be perceived by the unai<lc<l eye 
(this I say for the benefit of those who otherwise might not 
understand now small a matter sets astronomers grumbling), — 
but they are large enough to be easily observable, and even 
obtrusive, amounting to several seconds of arc, or miles of space. 
As we have seen, the attempt to account for thc.n by the irre- 
gularity of the earth’s rotation has apparently failed ; .and we 
are driven to the conclusion, either that other forcc.s than gravita- 
tion are operative upon the lunar motions, or else (what is far 
more probable, considering the past history <»f theorotical astro- 
nomy) that the m.athematical theory is somewhere at fault. 

To one looking at the matter a little from the outside, it seems 
as if that which is most needed just now, in order to secure the 
advance of science in many directions, is a new, more com pre- 
hen’ ive, and more manageable soluiion of the fundament.al 
equations of motion under attraction. Far l>e it from me to cry 
out against those mathematicians who delight themselves in trans- 
cendental and //-dimensional space, and revel in the theory of 
numbers, — we all know liow unexpectedly discoveries and new 
ideas belonging to one He'd of science find use and application 
in widely different regions, — but I own 1 feel much iiuirc 
interest in the study of the theory of functions and differential 
equations, and expect more aid for astronomy from it. 

The problem of any number of Ixxlies, moving under their 
mutual attraction, according to the Newtonian laws, stands, fro n 
a physical i)oint of view, on precisely the same footing as ih.at of 
hvo bodies. Given the inas>cs, and the »siiion- and velocities 
corresponding to any moment of lime, then the whole cam- 
figuration of the system for all time, past and future (abstracting 
outside fo-ces, of course), is absolutely determinate, and amen- 
able to calculation. lJut while, in the ca-e of /ico bodies, the 
calculation is easy and feasible, by methods kn )wn for two 
hundred years, our analysis has not yet mastered the general 
problem f »r more than two. In special instances, by computa- 
tions, tedious, indirect, and approximate, we can, indeed, carry 
our prediction- forw’ard over bang periodn, or indicate past 
conditions with any required degree of accunicy; but a general 
and universally practicable solution is yet wanting. The 
difficulties in the way are purely mathematical : a step needs to 
be taken, corre ponding in importance to the intr</ductloa of the 
curcular functions into trigonometry, the inve ition of lo ^arithms, 
or the discovery of the calculus. The problem c mfronts the 
astronomer on a hundred different road.s ; and, until it is over- 
come, progress in these directions must be slow and pal ful. 
One could not truly say, perhaps, that the lunar theory mnvt, in 
tbe meanwhile, remain quite at a -tand^till : labour expended in 
^ the old ways, upon the exte.ision and develop nent of existing 
methods, may not be fruitlesc, and may, perhaps, after a while, 
effect the rei^ncileiient of pr^iction and observation far beyond 
the present limits of accuracy. But if we only had the mathe- 
matical powers we long for, thc.i progress would be a. by wing-* : 
we shmM fly, where now we craw!. 


simply rtjUeu4 funli^t nnd san-hcftt, and that the temper^ure 
of tke lunar surfrbce nowhere rises as hig^ » the freesiiig-point of 
water, or even of mercury. At the same time, sesne i^roiiomers 
of reputation are not disposed to admit such an upsetting of long* 
received ideas ; and it is quite certain that, in the coune of the 
next few years, the subject will be carefully and variously 
investigated. 

Closely connected with this is the problem of a lunar 
atmosphere — if, indeed, she has any. 

Then there is the very interesting discussion concerning 
changes upon the moon’s surface. Conddering the difference 
between our modem telescopes nnd those employed fifty or a 
blind eel years ago, 1 think it still far from certain that the 
differences between the rep esentations of earlier and later 
observers necessarily imjdy any real alterations. But they, no 
doubt, render it considerably prohahlf that such idterations have 
occurred, and arc still in progress ; and they justify a persistent, 
careful, minute, and thorough stu 'y of the details of the lunar 
surface with powerful instnimcnts : csj^ecially do they inculcate 
the value of large-scale photographs, which can he preserved for 
future ci)m}>arison .as unimpeachable witnesses. 

1 will not leave the nuKin without a word in nsspcct to the 
remarkable speculations of Prof. George Darwin concerning 
I the tidal evolution of our satellite. Without necessarily adinit- 
i ling all the numerical results as to her age and her past and 
■ future history, one m.ay certainly sny that he has given a most 
' \>lausible and satisfactory explanation of the manner in which the 
present stale of things might have come about through the 
operation of causes known anti recognised, has opened a new 
field of research, anil shown the way to new dominions. The 
introduction of the doctrine of the conservation of energy, as a 
means of establishing the conditions of motion and configuration 
in an astronomic.nl system, is a very important step. 

In the planetary .system wc meet, in the main, the same 
problems as those that relate, to the moon, with a few cases of 
speed d interest. 

For the m si part, the accord a ce between theory and 
observation in the motions of the larger planets is as cfo*c a-i 
' could be expuclcd. The labours of i.everrier, Hill, Newcomb, 
and others, h.ive so neilrly cleared the field, that it Kccms likely 
that sevcr-il decades will b: needed to develop discrepanciei 
sufficient lo furnish any imiiorlani corrections to our present 
tables. l.evcrri'-M himself, however, iudicjited one striking and 
significant exception lo the general lra''t ableness of the planets. 
Mercury, the nearest lo the sun, and the one, therefore, which 
ought to be the best behaved of all, is rebellious to a certain 
extent : the perihelion of its orbit moves around the sun more 
rapidly than can be explained by the action of the other known 
plane's. The evidence to this effect has been continually accu* 
muhating ever since Feverrier first announced the fact, some 
thirty years ago ; and the recent inve tigation by Prof. 
Newcomb, of the whole scries of observed transits, jjuts the 
thing beyond question. Feverrirr's own belief (in which he 
died) was that the effc;t is due to an unknown planet or planets 
Ijetween Mercury and the sun ; but, as things now stand, we 
think that any candid investigator must admit that the pro- 
bability of the existence of any uch body or bodies of considerable 
dimensions is vanishingly small. We do not foiget the numerous 
instances of round spots seen on the ‘o’ar disk, nor the eclip c- 
siars of Watson, Swift, Trouvclot, and others ; but the 
demonstrated possibility of error or mistake in all these cases, 
and the tremend-ius array of negative evidence from the niosi 
trustworthy observers, with the licst equipment and opportunity, 
make I it little .*'hort of certain that there is no Vulcan in the 
plan' ary system. 

A ring of meteoric matter between the pi met and the sun 
might account for the motion of the periheli *n ; but, as 
Newcomb has suggested, such a ring would also disturb the 
of Mercury’s orbit. 

It has been surmised that the cause may he something in the 
distribntion of matter within the solar globe, or some variatioii 
in gravitation from the exact law of the inverse square, or some 
supplementa’y electric or magnetic action of the sun, or some 
special effect of the solar radiation, sensible on account of the 
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pUnet’i iwoximit^r, or lomething peculiftr to the region in which 
the phmet moves ; but as yet no satisfactory explanation has been 
ettaolished* 

Speaking of unknown planets, we are rather reluctantly obliged 
to admit tlmt it is a part of our scientific duty as astronomers to 
continue to search for the remaining aHterolds ; at least, I suppose 
so, although the family his already become embarrasKingly large. 
Still 1 think we are likely to learn as muchab jut the con titiiUon, 
genesis, anti histor/ <>f ine solar system from these little flying 
rocks as from their largc-r relatives ; and the theory of perturba- 
tions will be forced to rapid growth in dealing with the effects of 
Jupiter an 1 Saturn up )n their motions. 

Nor i» it unlikely that some day the searcher for these in- 
fiignificant little vagabonds may l)e rewarded by the discovery of 
some great world, as yet unknown, kI.iw moving in the outer 
desolati »n beyond the remotest of the present planetary family. 
Some configu ations in certain comelary orbits, ami some almost 
evanescent peculiarities in Neptune's motions, have been thought 
to punt to the exi*tencc of such a world ; and there is n 
evidence, nor even a presumption, against it. 

Mercury as yet defies all our attempts to ascertain the len 'th 
of its day, and the character and condition of its surface. 
Apparently the instruments and methods now at command arc 
insufficient to c )|)e with the ilifficultics of the prolilem ; .and it is 
not easy to say now it can be successfully attacked. 

With Venus, the earth’s twin sister, the state of things is a 
little better : we do already know, with some degree of approxi- 
mation, her period of rotation ; and tlie observations of the la.st 
few months bid fair, if followed ii)), to iletermine the position of 
her poles, and p )ssibly to give us some knowledge of her moun- 
tains, cotitincnts, and .seas. 

It would be rash to *>ay of Mars that we have reached the limit 
of possible knowledge as rcga«'cls a planet’s surface ; but the 
main facts are now determined, and we Imve a rather surjirising 
amount of supposed knowledge regarding its geography, lly 
“supposed” 1 mean merely to insinuate a modest doubt whether 
Home of the map>nuiker4 have not gone Into a little more elaborate 
detail than the circumstances warrani. At any rate, while the 
“ areographies ” agree very well with each other in respect to 
the planet’s more important features, they <lilTer wulely and 
irreconcilably in min >r points. 

As regards (he phydcal features of the asteroids, we at present 
know practically nothing : the field is absolutely open. vN hethcr 
it is worth anything may lie a ipiesiion ; and yet, if one e.W*/ 
reach it, Inn pcrsua^led that a knowleilge of the substance, 
form, density, rotation, te.npcrature, and other physical cha- 
racteristics, of one of thwe little orphans wouhl throw vivid light 
on the nature and iHshaviour of intcr-plniietarv space, and would 
be of great use in establishing the physical theory of the solar 
system. 

The planet Jupiter, lordliest of them all, still, as from the first, 
presents problems of the highest importance and interest. A 
sort of connecting-link between suns and planets, it seems as if, 
perhaps, we might find, in the beautiful and varied phenomena 
ne exhibits, a kind of halfway house between familiar terrestrial 
facts and solar mysteries. It seems quite certain that no analogies 
drawn from the earth and the earth’s atmosphere alone will 
explain the strange things seen upon his disk, some of which, 
especially the anomalous difTcrenccs observed between the rota- 
tion periods derived from the observation of markings in different 
latitudes, are very similar to what we find iqKin the sun. “The 
great red spot ” which has just disappeared, after challenging for 
several years our best endeavours to understand and explain it, 
still, I think, remains as much a mystery as ever,— a mystery 
pro^bly hiding within itself the master-key to the constitution 
of the great orb of whose inmost nature it was an outward and 
most characteristic expression. The same characteristics are also 
probably manifested in other less conspicuous but equally curious 
and interesting markings on the varied and ever-changing coun- 
tenance of this planet ; so that, like the moon, it will wdl repay 
the most minute and assiduous study. 

Its satellite system also deserves careful observation, especially 
in respect to the eclipses which occur ; since we find in them a 
measure of the time required for light to cross the orbit of the 
earth, and so of the solar parallax, and also because, as has been 
already mentioned, they furnish a test of the constancy of the 
earth*s rotation. The photometric method of observing these 
ediptea, first instituted by Prof. Pickering at Cambridge in 
iSfif and rince re-invented by Cornu in Paris, has already much 
increased the precision of the results. 

With reference to the mathematical theory of the motion of 


these satellites, the same remarks apply as to the planetary 
theory. As yet nothing appears in the problem to lx b^ond ^e 
power and scope of existii^ methods, when carried out 
the necessary care and prolixity ; but a new and more compendious 
method is most desirable. 

The problems of Saturn are much the » ame as those of Jupiter, 
excepting that the surface and atmoi^pheric phenomena are le^ 
striking, and more difficult of observation. But we have,^ in 
addition, the wonderful rings, unique in the heavens, the lovelie*>t 
of all telescopic objects, the type and pattern, I suppose, of 
world-making, in actual pr^ess before our eyes. There seems 
to be continually acenmuJating evidence from the observations ( f 
Struve, Dawes, Henry, and others, that these whirling clouds 
are changing in their dimensions and in the density of their dif- 
ferent parts ; and it is certainly the duty of every one who has 
a good telescope, a sharp eye, and a chastened imagination, to 
watch them carefully, and .set down exactly what he sees. It 
may well be that even a few decades will develop most important 
, and instructive phenomena in this gauzy girdle of old ChroiiM. 

flreat care, however, is needed in order not to mistake fancies 
I and illusions for solid facts. Not a few anomalous appearances 
have been described and commented on, which foaled to be 
recognised by more cautious observers with less vivid imaginations, 
more trust wort liy eyes, and better telescopes. 

The outer planets, Uranus and Neptune, until recently, have 
defied all attempts to study their surface and |)hysica] ch.iracter- 
istics. Their own motions and those of their satellites, have 
lieen well worked out ; but it remains to discuss their rotation, 
topography, and atmospheric peculiarities. So remote are they, 
and so faintly illuminated, that the task seems almost hopeless *, 
and yel, within the last year or two, ••ome of our great telescopes 
have revealed faint and evanescent markings upon Uranus, which 
may in lime lead to some further knowledge of that far^ofT 
el.itive. It may, perhaps, be that some great telescope of the 
j future will give us some such views of Neptune as we now get 
of Jupiter, 

'rin re is a special reason for attemjUs to determine the rotation 
pciiocis of the jdanets, in llie fact that there is very possibly 
s »me connection lietwcen these periods on the one nand, and, 
on the other, tlie jdancts’ distances from the sun, their diameters 
.111(1 masses More than thirty years ago, Prof. Kirkwood 
supposetl that he had tliscovered the relation in the analog)’ 
which benis his name. The materials for testing and establishing 
it were then, however, insufficient, and still remain so, leaving 
far to<» m.iny of the data uncertain and arbitrary. Could such a 
rclatitm be discovered, it could hardly fail to have a mo‘>t import- 
ant significance with resjHrct to theories of the origin and 
development of the planel.ary .system. 

'I'lie great problem of the absolute dimensions of our system 
is, of course, commanded by the special problem of the solar 
parallax ; and this remains a problem still. Constant errors of 
one kiml or another, the origin of which is still obscure, seem to 
affecf the diflcrent methods of solution. Thus, while experi- 
menis upon the velocity of light and heliometric measurements 
of the displacements of Mars among the star.s agree remarkably 
in assigning a .smaller parallax (and greater distance of the sun) 
than seems to be indicated by the observations of the late 
transits of Venu.**, and by methods founded on the lunar motions, 
on the other hand, the meridian observations of Mars all point 
to a larger parallax and smaller distance. While .still disposed 
to pul more confidence in the methods first named, 1, for one, 
must admit that the margin of juobable error seems to me to 
have been rather increased than diminished by the latest published 
results deduced fmm the transits. I do not feel so confident of 
the correctnc.ss of the value 8” *80 for the solar parallax as I did 
three years ago. In its very nature, this problem is one, how- 
ever, that astronomers can never have done with. So funda- 
mental is it, that the time will never come when thw 
projierly give uj) the attempt to increase the precision of their 
determmation, and to test the received value by every new 
method that may be found. ... , 

I'he problems presented by the sun alone might themselves 
well occupy more than the time at our disposal this evening. Its 
mass, dimensions, and motions, as a whole, are, indeed, pretty 
well determined and understood ; but when we come to questions 
relating to its constitution, the cause and n^ure of the appeiw- 
ances presented upon its surface, the periodicity of its spots, its 
temperature, and the maintenance of its heat, the extent of its 
atmos^ere, and the nature of the corona, we find the most 
radical differences of opinion. 

The difficulties of all solar problems are, of coarse, greatly 
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enhanced by the enormous difference between solar conditions 
and the conditions atuinable in our laboratories. We often 
reach, indeed, similarity sufficient to establish a bond of connec* 
tion, and to afford a basis for speculation ; but the dissimilarity 
remains $0 great as to render quantitative calculations unsafe, 
and make positive conclusions more or less insecure. We can 
pretty conndentl^^ infer the presence of iron and hydrogen and 
other elements in the sun by appearances which we can re- 
produce upon the earth ; but we cannot safely apply empirical 
formuUe (like that of Dulong and Petit, for instance), deduced 
from terrestrial experiments, to determine solar tem|>eratures : 
such a proceeding is an unsound and unwarrantable extrapolation, 
likely to lead to widely erroneous conclusions. 

For my own part, 1 feel satisfied as to the substantial correct- 
ness of the generally received theory of the sun’s constitution, 
which regards this body as a great ball of intensely heated 
vapours and gases, clothed outwardly with a coat of dazzling 
clouds formed l)y the condensation of the less volatile substances 
into drops and crystals like rain and snow. Yet it must be 
acknowledged that this hypothesis is called in question by high 
authorities, who maintain, with Kirchoff and Zdllner, that the 
visible photosphere is no mere layer of clouds, but either a solid 
crust, or a liquid ocean of molten metals ; and there may be 
some who continue to hold the view of the elder llerschel (still 
quoted as authoritative in numerous school-books), that the 
central core of the sun is a solid and even habitable globe, 
having the outer surface of its atmosphere covered with a sheet 
of flame maintained by some action of the matter diffused in the 
space through which the system is rushing. We must admit 
that the question of the sun’s constitution is not yet beyond 
debate. 

And not only the constitution of the sun itself, but the nature 
and condition of the matter composing it, is o|)en to question. 
Have we to do with iron and sodium and hydrogen as wc know 
them on the earth, or are the solar substances in some different 
and more elemental state ? 

However confident many of us may l>e as to the general 
theory of the constitution of the sun, very few, I imagine, would 
maintain that the full explanation of sun’S)K>ts and their In*- 
haviour has yet been reached. We meet continually with 
phenomena, which, if not really contradictory to prevalent 
ideas, at least do not find in them an easy explanation. 

So far as mere visual appearances are concerned, I think it 
must be conceded that the most natural conception is that of a 
dark chip or scale thrown up from beneath, like scum in a 
cauldron, and floating, partly submerged, in the blazing flames 
of the photosphere wnich overhang its edges, and bridge across 
it, and cover it with filmy veils, until at last it settles down again 
and disappears. It hardly looks like a mere hollow filled with 
cooler vaTOur, nor is its appearance that of a cyclone seen from 
above. Ilut then, on the other hand, its spectrum under high 
dispersion is very peculiar, not at all that of a solid, heated slog, 
but it is made up of countless fine dark lines, packed almost in 
coutact, showing, however, here and there, a bright line, or at 
least an interspace where the rank is broken by an interval wider 
than that which elsewhere separates the elementary lines, — a 
spectrum which, so far as I know, has not yet found on analogue 
in any laboratory exjicriment. It seems, however, to belong to 
the tjrpe of absorption spectra, and to indicate, as the accepted 
theory requires, that the spot is dark in con.sequence of los^ of 
light, and not from any original defect of luminosity. Here, 
certainly, are problems that require solution. 

The problem of the sun’s peculiar rotation and equatorial 
acceleration appears to me a^ most important one, and still 
unsolved. Probably its solution depends in some waj' ujKjn a 
correct understanding of the exchanges of matter going on 
between the interior and the surface of the fluid, cooling globe. 
It is a significant fact (already alluded to) that a similar relation 
appears to hold upon the disk of Jupiter, the bright spots near 
the equator of the planet completing their rotation about five 
minutes more quickly than the great red spot which was forty 
degrees from the equator. It is hardly necessary to say that on 
astronomer, watching our terrestrial clouds from some external 
station (on the moon, for instance), would observe just the 
reverse. Equatorial clouds would complete their revolution 
slowly than thoM in our own latitude. Oar storms travel 
towards the east, while the volcanic dust from Krakatoa moved 
swtfffy west. Wc may at least conjecture that the difference 
between different planets somehow turns upon the question 
whether the body whose atmospheric emrenu we observe is 
receiving more heat from without than it is throwing off itself. 


Whatever may be the true explanation of this peculiarity in the 
motion of sun spots, it will, when reached, probably carry wildi 
it the solution of manv other mysteries, ana wrill arbitrate con- 
clusively between ri^ul hypotheses. 

The periodicity of tne sun-spots suggests a number of 
important and interesting problems, relating, on the one hand, 
to Its m>*stcrious cause, a d, on the other, to tlic poasible effects 
of this periodicity upon the earth and its inhabitants. I am no 
'*sun-sj^ttist ” myself, and am more than sceptical whether the 
terrestrial influence t>f sun-sj>ols amounts to anything worth 
speaking of, except in the direction of magnetism. I^ut all must 
concede, 1 think, that this is by no means yet demonstrated (it 
is not easy to prove a negative) ; and there certainly ore facts 
and presumptions enough tending the other way to warrant 
more extended investigation of the subject. The investigation 
is embarrassed by the circumstance, poiutetl out l«y Hr. (tould, 
that the effects of sun-simt periodicity, if thev exist at all (as he 
maintains they d 1)1 likely to l)e (juite different in different 
portions of the earth. The influence of changes in the amount 
of the sular radiation will, he sajs, be first and chiefly felt in 
alterations and deflections of the prevailing winds, thus varying 
the dtsfrilmtion of heat and rain U|)on the surface of the earth 
without necessarily much changing its ahohtlf amoanL lu 
some regions it may, therefore, l)e wanner and drier during 
a sun-spot maximuui, while in adjoining countries it is the 
reverse. 

There can be no question that it is now one of the most 
important and pressing problems of observational astronomy to 
devise apparatus and methods delicate enough to enable the 
student to follow promptly and accurately the presumable 
ch.inges in the daily, even the hourly, amounts of the solar 
radiation. It might, pcrhai s, br |K3bsible*u ilh existing instruments 
to obtain results of extreme value from oliservalions kept up with 
persistence and sciupiilous care for sevcr. 1 l years at the top of 
some rainless mountain, if such can be found ; but the under- 
taking would be a difficult and serious affair, quite beyond any 
private means. 

Related to this subject is the problem of the connection be- 
tween the activity of the solar surface and magnetic disturbances 
on the earth,-— a connection unquestionable as matter of fact, 
but at present unexplained ns matter of theory. It may have 
something to do witn the rcnmikablc iirominence of iron in the 
list of solar materials ; or the explanation may, perhaps, be 
found in the mechanism by means of which the radiations of 
light and heat traverse inter-plaiielary space, pre*>enting itself 
ultimately as a corollary of the perfected electro-magnetic theory 
of light. 

The chromosphere and prominences present several problems 
of interest. One of the most fruitful of them relates to the 
spectroscopic phenomena at the have of the chromosphere, and 
especially to the strange differences in the behaviour of different 
s|)ectrum-linc5, which, according to terrestial observations, arc 
due to the same material. Of two lines (of iron, for instance) 
side by side in the spectrum, one will glow and blaze, while the 
other will sulk in imperturbable darkness ; one will be distort^ 
and shattered, presumably by the swift motion of the iron vapour 
to which it is due, while the other stands stiff and straight. 

Evidently there is some deep lying cause for such differences ; 
and as yet no satisfactory explanation appears to me to have 
been reached, though much ingenious speculation has been 
expended upon it. Mr. Lockyer^s bold and fertile hypothesis, 
already alluded to, that at solar and stellar teniperatures our 
elements are decomposed into others more elemental yet, seems to 
have failed of demonstration thus far, and rather to have lost 
ground of late ; and yet one is almost tempted to say, “It 
ought to \)o true,” and to add that there is more than a possibility 
that its essential truth will be established some time i.i the 
future. 

Probably all that can be safely said at present is, that the 
spectrum of a metallic va|>our (iron, for instance, as before) dc- 
[^nd- not only upon the chemical element concerned, but al>o 
upon its phydcal conditions; so that, at different levels in the 
solar atmosphere, the spectrum of the iron will differ greatly as 
regards the relative conspicuousness of different lines ; and so it 
will happen, that, whenever anv mass of iron vapour is suffering 
disturbance, those lines only which particularly characterise the 
spectrum of iron in that special state will be distorted or reversed, 
while all their sisters will remain ^erei.c. 

The problem of the solar corona is at present receiving much 
attention. The most recent investigations respecting it — those 
of I'r. Huggins and Prof. Hastings — lend in directions 
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which ftppeftr to be diametrically opposite. Dr. Haggiag con- 
riderf that be has succeeded in photo^phing the corona in full 
sunshinCf aiid so in establishing its objective reality as an im- 
mense folar appendage, sub- permanent in f >nn, and rotating with 
the globe to which it is attached. One may call it ** an atmo- 
sphere,’’ if the word is not to be too rigidly interpreted. I am 
bound to say that plates which he has obtained do really show 
just such appearances as would be produced by such a solar 
appenda.;e, though they are very faint and ghost-like. I may 
add further, that, from a letter from Vr. Huggins, recently re- 
ceived, I learn that be has been prevented from obtaining any 
similar plates in England this summer by the atmospheric haze, 
but that Dr. Woods, who has been provided with a similar 
apparatus, and sent to the RifTclberg in Switzerland, writes that 
he has ** an assured success.” 

Our American astronomer, on the other hand, at the last 
eclipse (in the Pacific Ocean), observed certain phenomena which 
seem to confirm a theory he had formulated some time ago, and 
to indicate that the lovely apparition is an apparition only, a 
purely optical effect due to diffraction (not ; /fraction, nor 
reflection either) of light at the edge of the moon —no more a 
solar appendage than a rainbow or a mock sun. There are 
mathematical considcratir)ns connected with the theory which 
may prove decisive when the paper of its ingenious and able 
proposer comes to be published in full. In the meantime it 
must he frankly concederl that the f*i)servations made by him are 
very awkward to explain on any other hypothesis. 

Whatever may he the result, the investigation of the status and 
possible extent of a nebulous envelope around a sun or a star is 
unquestionably a problem of very great interest and importance. 
We shall he compelled, I believe, as in the case of con, els, to 
recognise other forces than gravity, heat, and ordinary gaseous 
elasticity, as concerned in the phenomena. As regards the 
actual existence of an extensive gaseous envelope around the sun, 
I may oild that other appearances than those seen at an eclipse 
seem to demonstrate it beyond question,— phenomena such as 
the original formation of clouds of incandescent hydrogen at high 
elevations, and the forms and motions of the loftiest promin- 
ences. 

But of all solar problems, the one which excites the deepest 
and most general interest is that relating to the solar heat, its 
maintenance and its duration. Tor my own pan, I find n<» 
fault with the solution proposed by Helmholtz, who accounts for 
it mainly by the slow contraction of the solar sphere. The only 
objection of much force is that it apparently limits the jiast 
duration of the s< dar system to a period not much exceeding some 
twenty millions of years, and many of our geological friends 
protest against so scanty an allowance. The same theory wouhl 
give us, j)crhRiTS, half as much time for our remaining lifetime ; 
but this is no objection, since I perceive no reason to doubt the 
final cessation of the sun’s activity, and the conse(|ucnt death of 
the system. But while this hypothesis seems fairly to meet the 
requirements of the case, and to be a necessary consequence of 
the best knowledge we can obtain as to the genesis of our system 
and Ihc constitution of the sun itself, it must, of course, be con- 
ceded that it does not yet admit of any observational verification. 
No meosuremenlh within our power can te^t it, so far as we can 
see at present. 

It may be admitted, loo, that much can be said in favour of 
other theories ; such as the one which attributes the solar heat 
to the impact of meteoric matter, and that other most interesting 
and ingenious theoi^ of the late Sir William Siemens. 

As r^ards the farmer, however, I sec no c8cai>e from the 
conclusion, that, if it were exclusively true, the earth ought to 
be receiving, as was pointed out by the late Prof, Peirce, as 
much heat irom meteors as from the sun. lliis would require 
the fell of a quantity of meteoric matter, more than sixty 
million times as much as the best estimates make our present 
supply, and such as could not escape the most casual observa- 
tion, since it would amount to more than a hundred and fifty 1 
tons a day on every square mile. 

> In on artick on nstroncmienl coUUiona, published in the North 
AmtficMM RtPkw about a year ago, I wrongly stated the amount at fifty 
tons. There was amne fatality connected with my calculations for that 
artlaie. I gave the amount of heat due to the 6ve hundred tons of meteoric 
nutter which is supposed to fall daily cm the earth with an average vdodty 
of fifteen miles per second as fifty-tb^ calories annually per square metre, 
^ quantity two thousand dines too gieat. Probably the error wcmld have 
b^ noticed if even the number given had not been so small, compared with 
uu solar hsat, as fully to Justify my nigument. which is only stiengthened 
by the o<Nrfectiain. 1 owe the coneetkii to Prar. LeOonte of Csfifor^ who 
cullad my attention to the errori.t 


As re^rds the theory of Siemens, the matter has been of 
late, so thoroughly discussed, that we probably need spend* no 
time upon it here. To say nothing as to the difficulties connected 
with the establishment of such a fer-reaching vortex as it 
demands, nor of the fact that the temperature of the sim^ 
surface appears to be above that of the dissociation point of 
carbon comi50und«, and hence above their highest heat of 
combustion, it seems certainly demonstrated that matter of the 
necessary density could not exist in inter-planetary space without 
seriously affecting the planetary motions by its graviuting action 
as well as by its direct resistance ; nor could the stellar radiations 
reach us, as they do, through a medium capable of taking up 
and utilising the rays of the sun in the way this theory supposes. 

And yet I imagine that there is a very general sympathy with 
the feeling that led to the proposal of the theory, — an uncom- 
fortable di- satisfaction with received theories, because they 
admit that the greater part of the sun's radiant energy is, 
speaking from a scientific point of view, simply wasted. Nouing 
like a millionth part of the sky, as seen from the sun, is occupi^ 
so far as we can make out, by objects upon which its rays can 
fall : the rest is vacancy. If the sun sends out rays in all 
direction^ alike, not one of them in a million find> a target, or 
accomplishes any useful work, unless there is in space .^ome 
medium to utilise the rays, or unknown world';, of which we 
have no co nisance, beyond the stars. 

Now, for my own part, I am very little troubled by accusations 
of wastefulness against Nature, or by demands for theories which 
will show what the human mind can recognise as “ use ” for all 
cner^ exjiended. Where I can perceive such use, I recognise 
it with reverence and gratitude, I hope ; hut the failure to 
recognise it in other cases creates in my mind no presumption 
against the wisdom of Nature, or against the correctness of an 
hyijothesis otherwise satisfactory. It merely suggests human 
limitations and ignorance. How can one without sight under- 
stand what a tclesc'^pe is good for? 

At the same time, perhaps we assume with a little too much 
confidence that, in free space, radiation does take place equally 
in all directions. Of course, if the received views as to the 
nature and conduct of the hypothetical “ether” are correct, 
there is no possibility of questioning the assumption ; but, as 
Sir John Ilerschel and others have pointed out, the properties 
which must he ascribed to this ** ether,” to fit it for its various 
functions, are so surprising and almost inconceivable, that one 
may lie pardoned for son e reserve in accepting it as a finality. 
At any rate, as a fact, the question is continually started (the 
Klea has been brought out repeatedly, in some cases by men of 
real and recognised scientific and philosojihic attainment), 
whether the constitution of things may not be such tliat radiation 
and transfer of energy can take place only between ponderable 
masses ; and that, too, without the expenditure of energy upon 
the transmitting-agent (if such exist) along the line of transmission, 
even in transitu. If this were the case, then the sun would 
send out its energy only to planets and meteors and sister-stars, 
wasting none in empty space ; and so its loss of heat would be 
enormously diminislied, and the time-scale of the life of the 
planetary system would he correspondingly extended. So far as 
I know, no one has ever yet been able to indicate any kind of 
medium or mechanism by which vibrations, such as we know to 
ctmstitule the radiant energy of light and heat, can be transmitted 
at all from sun to planet under such restrictions. Still one ought 
not to lie tw jxisitivc in assertions as to the real condition and 
occupanev of so-ailled vacant space. The “ether” is a good 
working h\[iothesis, but hardly more as yet. 

I need not add that a most interesting and as yet inaccessible 
problem, connected with the prece<ling, is that of the mechanism 
of gravitation, and, indeed, of all forces that seem t i act at a 
distance ; as, for that matter, in the last analysis, all forces do. 
If there really he an “ ether,” then it w ould seem that somehow 
all attractions and repulsions of ponderable matter must be due 
to its action. Challis’s investigations and conclusions as to the 
effect of hydrodynamic actions in such a medium do not .^ecm to 
have commanded mneral acceptance ; and the field still lies open 
for one who will ^ow how gravitation and other forces can M 
correlated with each other through the ether. 

Meteors and comets, seeming to belong neither to the solar 
systOT nor to the stellar univen'C, present a crowd of proUems 
as difficult as they are interesting. Much has undoubt^ly been 
gmn^ du^ last few decades ; hut in some respects that 
wfa^ has bm iMzned has only deepened the mystery. 

•n» problem or the origin 01 comet.s has been supposed to be 
solved to a certun extent by the researehes of SchiapareUi, Hds, 
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tof. Newton, and others, who consider them to he strangers 
oming in from outer space, FO.netimes captured'* hy planets, 
nd fevoed into dUptic orbit^ so as to became periodic in their 
lod^. Certainly this theory has strong supports and great 
alhority, and probably it meets the conditions better than any 
ther yet proposed. But the objections are really great, if not 
isnperablc, — the fact that we have so few, if any, comets moving 
1 h yperbolic orbits a^ comets mtt by the sun w mid l>e expected 
a move ; that there seems to be so little relation Imtw^n the 
Irection of the major axis of cometary orbits and the direction 
r the solar motion in space ; and e )>ecially the fact, ftointed out 
id inristed upon by Mr. Proctor in a recent article, that the 
teration of a comet's natural |>araholic orbit to the observetl 
Hptic one, by planetary action, implies a rcKluciion of the 
met's velocity greater than can l»e reas )nably explained. If, 
r instance, Brorsen’s comet (which has a mc.\n distance from the 
n a little more than three times that of the earth) was really 
ice a paralmlic comet, and was diverted into its present path 
the attraction of Jupiter, as generally admitted, it must have 
d its velocity reduced from about eleven miles .a second to fi ve. 
>w, it is very difficult, if not out of the question, to imagine 
y possible configuration of the two Ixxlies and their orbits 
lien could result in so great a change. While 1 am by no 
mans prepared to indorse as conclusive all the reasoning in the 
Bcle referred to, and should Ix' very far from ready to accept 
n author’s alternanve theory (that the peri«>dic comets have 
ftn ejected from the planets, and so are not their captives, hut 
Bir children), I still feel that the difficulty urged .against the 
Keived theory is very real, and not tcj be evadetl, though it may 
Ossibly be overcome by future research. 

'i^till more problematical is the constitution of these strange 
bjects of such enormous volume and inconceivable tenuity, self- 
iminous and transparent, yet reflec'ing light, the seat of forces 
nd phenomena unparalleled in all our other experience. Hardly 
topic relating to their appearance and l>ehaviour can be named 
fhich does not contain an unsolved problem. The varying 
itcnsity, j.>ol.arisation, and spectro8co])ic character of their light ; 
tie configurations of the nucleu■^ and its surrounding nebulosity ; 
nd especially the phenomena of jets, envelopes, and tail, — all 
emand careful observation and thorough discussion. 

I think it may be regarded as certain that the explanation of 
lese phenomena when finally reached, if that time ever comes, 
rill carry with it, and be based upon, an enormous increase in 
ur knowledge as to the condition, contents, and tem]ierature of 
Iter-planetary sjiace, and the behaviour of matter when reduced 
* lowest terms of density an<l teinjDeraturc. 

Time forbids any adequate discussion of the numerous pro- 
lems of stellar astronomy. One work, in its very nature inccs- 
uit and interminable, consists, of course, in the continual 
bservation and cataloguing of the places of the stars, with 
ver-incrcasing precision, 'rhese star-places form tlic scaffold 
nd framework of all other astronomical investigations involving 
le motions of the heavenly liodies : they are the reference-points 
nd bench-marks of the universe. Ultimately, too, the com- 
arison of catalogues of different dates will reveal the paths and 
lotions of all the meml>ers of the starry host, and bring out the 
reat orbit of the 'un and his attendant planets. 

Meanwhile, micromelic observations are in order, upon the 
idividaal stars in different cluster-, to ascertain the motions 
hich occur in such a case ; and the mathematician is called upon 
^n to solve the problem of such movement. 

Now, too, since the recent work of GUI and Elkin in South 
frica, and of Struve, H^ll, and others, elsewhere, upon stellar 
irallax, new hopes arise that we may soon come to some wider 
aowledge of tnc subject ; that, instead of a dozen or so 
urallaxes of doubtful precision, we may get a hundred or more 
ilating t > stars of widely different brightness and motion, and 
> be enabled to reach some trustworthy generalisations as to the 
>nstitution and dimensions of the stdlar universe, and the 
rtoal rates of stellar and solar motion in space. 

Most interesting, also, are the studies now so vigorously 
rosecuted by Prof. Pickering in this country, and many 
Jiers els^here, upon the brightness of the stars, and the con- 
aual variations in tnis brightnes Since 1875, stellar ph Dtometry 
It become almost a new science. 

Then there are more th^ a myriad of double and multiple stars 
I watch, and tlwir orbits to be determined ; and the nebulx 
aim keen attention, since some of them appear to be changing 
i form and brightness, and are likely t • reveal to us some 
onderful secrets in the embryology of worlds. 

Each star also presents a subject for spectroscopic study ; for 


although, for the most part, the stars may be {grouped into a very 
few classes from the spectroscopic point of view, yet, in detail, 
the spectra of objects belonging to the same group differ 
coDsiaerably and significantly, almost as much as human 
faces do. 

For such investigations, new instruments are needed, of 
unexampled powers and accuracy, some for angular measure- 
ment, some for mere power of .'^eeing. Photography cc>mes 
continually more and more to the front ; and the idea sometimes 
suggests it-elf that by and by the human eye will hardly be 
trusted any longer for observations of precision, bul^ will be 
superseded by an honest, unprejudiced, and unimaginative plate 
and camera. rhe time is n I yet, however, most certainly. 
Indeed, it can never eome at all, as relates to certain obserr’a- 
ti ns ; since the human eye and mind together integrate, so to 
speik, the imjnessions of many separate and selected moments 
into one general view, while the camera can only give a brutal 
copy of an un eleeled stale of thing-, wnth all its almo-phcric and 
other imperfections. 

New' methods are alsi> neeiletl, 1 think (they are unquestion- 
ably i>ossible), fiw freein|; time-observations from the errors of 
personal equation ; and ineieased precision is demanded, and is 
being progressisely attained, in the prevention f>r elimination 
of instrinnental errors, due to tiiOertMices of lem]»eralure, to 
mechanical str.iins, .and to inaccui.icies of consinielion. 
Astronomers are now coming to the investigation qu.intities 
so minute that they wouKl lx comjdeiely niaskcil by errors of 
cdiservation that iormerly were usual and tolerable. The 
science has leached a sta^e, where, as was indicated at the 
beginning ol this address, it has to confront and deal willi the 
]>ossible unsteadiness of tlic earth's rotation, and the instability of 
Its axis. l‘hc a-tron uner has now to reverse the old maxim of 
the courts ; for him, anil most emphatically at present, Dt 
mutimis curat lex. Residuals and minute fUserepancies are the 
seeds of future knowledge, and the very foundations of new 
laws. 

And now, in cl ►sing this hurried and inadetjuate, but 1 fear 
rather tedious, review of the chief problems that are at present 
occupying the astronomer, what answer can we give to him 
who ins sts, Cui Inmo ^ and requires a reason for the enthusiasm 
that makes the votaries of our science sf) ardent and tireless in 
its pursuit? Evidently very few of the questions which have 
been jiresented have much to dj directly wdlh the material 
welfare of the human race. It may possibly turn out, per- 
haps, that the investigation of tlie solar radiation, and the 
briiaviour of sun-spots, m.ay lead to some better understanding 
of terrestrial meteorology, and so aid agricultural operations and 
navigation. I do not say it will be so, — in fact, I hardly expect 
it, — but I am not sure it will not. Possildy, loo, some few other 
astronomical investigations m.iy facilitate the determination 
of latitudes ami longitudes, and so htdp exjdoration and 
commerce ; Imt, with a few exceplio »*•, it must lx admitted that 
modern astronomical investigations have not the slightest 
immediate commercial v.oluc. 

Now, 1 am not one of those who despise a scientific truth or 
])rinciple because it admits of an available application to the 
affairs of what is called ** practical life,” and so is worth 
something to the community in dollars and cents : its commercial 
value is — ^just what it is — to be accepted gratefully. 

Indirectly, however, almost all scientific truth has real 
commercial value, because “ knowledge is power,” and Ixcause 
(I quote it not irreverently) “ the truth shall make you free,”— 
any truth, and to some extent ; that is to say, the intelligent and 
intellectually cultivated will generally obtain a more comfortable 
livelihood, and do it more easily, than the stupid and the 
ignorant. Intelligence and brains are most powerful allies of 
strength and hands in the struggle for existence ; and so, on 
purely economical grounds, all kmdK of science are worthy of 
cultivation. 

But 1 should be ashamed to rest on this lower ground : the 
highest value of scientific truth is not economic, but different 
and more noble ; and, to a certain and great degree, its truest 
worth Is more as an object of pursuit than of possession. The 
** practical life ” — the eating and the drinking, the clothing and 
the sheltering — comes firsts of courM, and is the necesaary 
foundation of anything higher ; but it is not the whole or the 
Ixst or the most of life. Apart from all spirittud and religious con- 
siderations, which lie on one .side of our relation;, in this Associa 
tion, there can be no need, before this audience, to plead the 
higher rank of the intellectual, aesthetic, and moral life above 
the material, or to argue that the pabulum of the mind is worth 
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AS much AS food for the body. Now, I Am sure 1 can SAfely 
Assert that, in the investigAtion and discovery of the secrets and 
mysteries of the heavens, the human intellect finds most jnvi< 
gorating exercise, and most nourishing and growth-making 
aliment. What other scientific facts and conceptions are more 
effective in producing a morlest, sober, truthful, and ennobling 
estimate of man’s just place in Nature, both of his puny insig> 
nificance, regarded as a physical object, and his towering spirit, 
in some sense comprehending the universe itself, and so akin to 
the divine ? 

A nation bound to the dust, and near to starving, needs first, 
most certainly, the trades and occupations that will feed and 
clothe it. When IxKlily comfort has hcen achieved, then higher 
needs and wants appear ; and then science, for truth’s own sake, 
comes to l)c lovtd and honoured along with poetry and art, 
leading men into a larger, higher, and nobler life. 
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MODERN STEAM PRACTICE AND 
ENGINEERING 

Modern Steam Practice and Engineering. By John G. 

Winton, assisted by VV. J. Millar, C.E. (London: 

Blackie and Sons, 1883.) 

k'T^HE want has long been felt by those employed in the 

•* engineering works of this country of a book which 
shall serve as a guide to the various operations in the 
workshop, giving a practical yet concise description of 
the various methods employed, and the reason for using 
msry particular method. In some works we find the 
business conducted in an old-fashioned stereotyped way, 
and in others all the latest improvements are introduced. 
The number of workmen who can give the real reason 
for using any particular method is very small, the reason 
generally given being, ** The w*ork has always been done 
that way ? ” It is here where the apprentice finds one of 
the many difficulties he has to overcome ; he can see the 
work done, but cannot fathom the reason for doing it any 
particular way ; his foreman perhaps being too busy to 
help him, he has to do the best he can. 

The volume before, us w’ill go a long way towards 
solving this difficulty.,^ ^Thc author, being a practical man,* 
treats the suhjeclin a t^^oughly practical way, using the 
technical lanmia^ of the shops, thereby making the 
various deset^ion# and plates throughout the volume 
exceedingly clear. At the same time the higher principles 
involved in the various machines described are not over- 
looked, so that it is also a valuable book of reference in 
the drawing office, as well as a useful companion to those 
who have charge of men engaged in the various branches 
of mechanical engineering. For students attending the 
workshops and classes of the various engineering colleges 
it will be found to be very useful, giving as it does a 
practicai description of the work, and helping consider- 
ably to get that knowledge which can alone be got in 
the workshops of the countr}'. 

The book is divided into five sections, subdivided into 
chapters. 

Section I. is on the boiler and steam, commencing with 
a short chapter on coal and coal-mining. The author 
gives a short account of the troubles of the miner, and 
tells us of the methods in use for lining the shafts. Ven- 
tilation is dealt with ; the various exhaust fans are next 
mentioned, with an illustration of the gimbal fan ; then 
the author goes on to the usual methods for getting the 
coal. The chapter is a very appropriate commencement to 
the volume, although it gives a rather short account of 
the coal-mining industry. 

We then come to a long chapter on stationary' boilers, 
giving a good description of the various types in use. | 
We miss the Lancashire boiler, with its two flues and 
conical water-tubes, from the illustrations. The author 
discusses the strength of riveted joints, giving the 
results of some experiments. We should have liked 
to find here a short account of the important re- 
searches on the strength of riveted joints carried out 
|by Pro£ Kennedy at the Engineering Schools of Uni- 
f VOL. XXX.— No. 778 


versify College, London. The strength of cylindrical 
boilers is gone into fully, the various strains tending to 
rupture the plates are pointed out, and tables are given 
showing the proper thickness of plates for the different 
diameters. It is impossible here to give anything like a 
complete rSsumd of this chapter, no pains having been , 
spared to get together as much information as possible ; 
the author has succeeded in making it one of the most 
useful chapters in the work. He goes on to the 
foundations and settings for the different types of boiler, 
giving an account of the dimensions for the chimney. 
Smoke prevention is discussed, the conclusion at which 
the author arrives being thus stated : “ We unhesitatingly 
give as our opinion that unless the attendant sees that the 
furnace is kept in proper trim, firing with the least quan- 
tity of coal, ofttimes replenished, all the refinements for 
the prevention of smoke will not attain the desired object, 
for careful firing is the main secret to arrive at.*' 

Boilers for marine purposes are dealt with in a simUat 
manner, the various types being discussed and illustrated. 
The arrangement of boilers for ships of war is gone into, 
high-pressure boilers having a fair share of the text. 
The proportions of marine boilers are treated, and 
suitable rules given for calculating the various dimensions, 
the chapter concluding with an illustration of the boilers 
of the s.s. J\irisian^ of the Allan Line of Atlantic 
steamers. 

After showing the various methods for superheating 
and drying the steam by means of superheaters, both 
tubular and cylindrical, the author explains the methods 
of manufacture of boilers, more especially the best 
arrangement of plates and angle iron, and the staying of 
flat surfaces. We agree with the author when he say^ 
that this subject closely affects the interests of steam 
users, and the extract from a report of the National Boiler 
Insurance Company is well worth studying. Section 1. 
concludes with the regulation and expansion of steam. 
The action of the slide valve is thoroughly explained, 
and the benefits derived from lap and lead pointed out. 
The different arrangements of the link motion are illus- 
trated and clearly explained, then equilibrium slide valves 
arc discussed and the arrangements clearly illustrated. 
The action of the indicator and the mode of driving the 
roller cylinder is shown ; some very good examples of 
indicator diagrams taken from simple and compound 
engines are given ; the section closing with a short 
chapter on the expansion of steam, with tables of hyper- 
bolic logarithms, and the properties of saturated steam at 
different pressures. 

Section II. is entirely devoted to stationary engines, 
commencing with the Cornish pumping-engine, after- 
wards dealing with the several different types of pump- 
ing-engines,— as pumping- engines for water- works, drain- 
age works, and general purposes. The reader will 
here grasp the immense amount of trouble the autnor 
has taken to get all the information together, down to 
the smallest detail ; each class of engine being well illus- 
trated, its leading features pointed out, and the explana- 
tions of the different parts l^ing very clear. Nor are the 
underground appliances overlooked, the pumps, valves 
and 6ther parts in connection with the gear arc thoroughly 
described and illustrated. 

Pumping-engines for water-works are very similar 
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to those used for draining mines. We have several 
good examples ; the description of the Tottenham 
pumping-engines is very interesting ; and we have 
anoUier example in the engines of the Berwick-on- 
Tweed Waterworks. 

Of pumping- engines for drainage purposes, the London 
drainage system furnishes perhaps the best possible 
example ; the Abbey Mills pumping-station with its 
eight engines giving an aggregate of 1 140 horse-power, 
capable of dealing with 15,000 cubic feet of sewage 
per minute, lifting it 36 feet high ; the Deptford 
pumping-station, with a horse-power of 500, lifting 
10,000 cubic feet of sewage per minute to a height 
of 18 feet. The pumping-engines at Crossness are also 
described, having a collective horse-power of 500, dealing 
with 10,000 cubic feet of sewage per minute, with a vary- 
ing lift of from 10 to 30 feet according to circumstances. 

After a short account of an arrangement of centrifugal 
pumping machinery, the author deals with winding 
engines, giving a clear description of this class, and as an 
example we have a full-page engraving of an engine for 
the Benhar Coal Company, by Messrs. Gibb and Hogg, 
Airdrie. 

The various types of blowing-engines are described ; 
afterwards rolling-mill engines, having as examples some 
engines erected at the Dowlais Ironworks, and compound 
reversing rail-mill engines at the H allside Steel-works, 
near Glasgow ; these latter are shown in a full-page 
engraving and are fully described in the text. 

Under water-pressure engines we find the accumulator 
and charging pumps illustrated, the hydraulic crane, and 
the usual hydraulic machinery for dock gates is described, 
the section concluding with an account of the hydraulic 
machinery for warehousing grain at the Liverpool Docks 
and a full-page engraving of hydraulic machine tools, 
designed by Mr. R. H. Tweddell. 

In Section 111. we have the marine engine thoroughly 
and completely explained. We here sec what a tremendous 
advance has been made in the science of marine engine 
building, the engines of the latest additions to our mer- 
cantile navy being nearly theoretically perfect as far as 
the economical consumption of steam is concerned, and 
the prop>ortions of the different parts more in accordance 
with the individual strains they have to withstand. The 
author treats the subject fully, each part and detail being 
illustrated, and reasons given for any peculiarity of con- 
struction in the engines described ; he then goes on to 
screw propellers, and kindred appliances, the section 
concluding with a full-page engraving of the compound 
engines of the steam-ships Srrtff'a and Paris/any the 
descriptions being very clear and to the point. Rules for 
the horisontal marine engine finish the section. 

Perhaps the locomotive engine, which is treated in 
Section IV., has advanced by greater strides than any 
other machine within the last twenty years, the reasons 
being that the traffic on the railways has got heavier, compe- 
tition has forced the companies to run the trains at higher 
speeds, at the same time that the vehicles composing the 
trains have incireased both in sise and weight 

This increase means that the engine must have a higher 
tractive power, which can only be got by increasing the 
weight on the driving-wheels ; larger cylinders must be 
used, and consequently a laiger boiler and fire-box for the 


increased consumption of steam. As an example of an 
express passenger locomotive of the present day, we ma^ 
take the engines designed by Mr. Stirling for the Great 4 
Northern Railway, having driving-wheels 8 feet in dia-l 
meter, cylinders 18 inches in diameter with a stroke of? 
2 feet 4 inches. Compare these engines with one built j 
fifteen or twenty years ago, and the marv'ellous change 
will be at once apparent. ' 

The author commences the section with a variety of 
fire-boxes designed to consume the smoke when burning 
coal, some being very complicated. All locomotives o^ 
the present day bum coal, and from the very complicated 
fire-boxes illustrated, the fire-box has resolved itself into 
a perfectly plain box, having a brick arch, to mix the 
products of combustion previous to their passage through 
the tubes. This when fired properly is quite capable of 
consuming all the volatile hydrocarbons in the coal with- 
out the formation of any smoke. 

The illustrations in the earlier part of the section are 
somewhat old-fashioned ; the one showing the stays inside 
a locomotive boiler might have been of more recent 
design. We remember having seen a boiler of the same 
type on a locomotive built in 1847. With this as the 
only drawback, the section treats the subject in a clear 
and practical way ; we do not know of any work in which 
one can find so much information. 

In the description of the American locomotive, one 
finds many arrangements which look strange to those 
accustomed to English practice, but we cannot notice any 
peculiarity which we think could be adopted in this 
country with advantage. After a short account of the 
different classes of automatic continuous brakes, in which 
the Westinghouse and vacuum automatic brakes are dis- 
cussed, we have some very good examples of the latest 
locomotive practice of this country. The engraving 
showing the vertical and horizontal sections of a bogie 
passenger engine, for the Caledonian Railway, is very 
clear, and the description good. Afterwards we find 
engines for the Great Northern, London and North- 
Western, and North British Railways thoroughly and 
clearly discussed, the general constructions being ex- 
plained. The section concludes with a specification for a 
bogie locomotive, designed by Mr. William Kirtley for 
the London, Chatham, and Dover Railway, and a set of 
rules are compiled for the construction of locomotives. 

In Section V. there is a very interesting and useful 
account of the construction of iron ships. The section of 
necessity treats the subject generally, the scope of iron 
shipbuilding being so large. The transverse and longitu- 
dinal methods of construction are explained, an account 
is given of the late Mr. William Froude’s experiments 
with ship models, and as an example of recent practice 
we have the longitudinal section and deck plans of the 
s,s. Orienty with a concise description of her construction ; 
afterwards the rigging is explained, with illustrations of 
the sparring and sail plan of a full-rigged ship. Then 
comes a short account of armoured war-ships, with a 
description of H.M.S. Polyphemusy the section ooncluding 
with dredgers, and examples of specifications Ibr iron 
ships to Lloyd’s rules. 

Under the head of engineering works, the author gives 
a description of floating docks, the construction of iron 
roofs, t^ construction of, and strain on, wrought-iron 
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girders. There is a ver>' clear anal)'sis of the strains on 
the struts and ties in the lattice girder ; the construction 
and sectional area of each strut and tie is worked out ; 
next the suspension bridge is discussed, the general con- 
struction being explained. 

The last few subjects treated in the volume include 
the fire-engine and gas-engine, with several other shon 
accounts of the newest inventions, concluding with a 
chapter on the strength of materials. 

In the publishers' preface we read that the present work 
is intended to furnish a reliable guide to practical engineers 
and others connected with the engine-shop and building- 
yard. This end has l>een most satisfactorily accom- 
plished, and both authors and publishers may be con 
gratulated on having placed before the public a most 
useful book ; the printing is exceedingly clear, and the 
illustrations in the text good ; the separate series of 
engraved plates add much to the value of the volume, 
without which many long descriptions would have been 
necessary. The book deserves a place in ever>^ technical 
library in the country. Those learning any branch of 
mechanical engineering will do well to study it, for it is 
one of the few really practical works published. 

OUR BOOK SHELF 

Catalo^e and Handbook of the Archcvolof^icai Collections 

in the Indian Museum. Part II. By John Anderson. 

(Calcutta.) 

We have already drawn attention to the first part of this 
excellent Catalogue, which thoroughly fulfils its promise i 
of being not only an exhaustive list of the valuable ob- j 
jects in the Indian Museum, but a scholarly guide to them 
as well. The second part is occupied with Buddhist, 
Jain, Brahminical, and Mohammedan sculptures, and with 
the collections from Southern India, Persia, and other 
parts of the East. Appendixes have been added at the 
end of the book, including two by Prof. Warden and Mr. 
Growse. The work will be of great value to students of 
Indian archaeology, and more especially to those who arc 
devoting themselves to Buddhistic research. The Indian 
Museum is naturally a storehouse of antiquities throwing 
light on the past history of India and its relations with 
the West, and these have now been brought to the know- 
ledge of scholars in a thoroughly satisfactory way. 


LETTERS TO THE EDITOR 

[ Thi Editor does not hold himself responsible for opinions expressed 
by his correspondents, Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[The EcRtor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of communications eontaming interesting and novil facts, 

Barnard’s Comet 

Last night (September 22) this comet was well seen in the 
3-foot telescope. It was large (at least 4’ over), brighter to the 
middle, but without nucleus ; a position was measured from a 
faint star involved in the light of the head. At 8h. 20m. the 
position by circle reading was a igh. 45m. 50s., and 117" 16’ 30" 
N.P.D. A. A. Common 

Ealing, S^tember 23 

The Krakatoa Eruption 

By this morning’s post I have received, in a rather round- 
about way fiom India, a translation of a E)utch account of the 
Krakatoa eruption, which, if you have not had it already, seems 


to contain some interesting x'ariations on, or additions to, the 
mass of matter that you have already printed on that subject. 
Indeed the only postscript that could now he well added to it is 
the comfortable and cnccuinming discovery of the late French 
scientific expeiiition to the effect that the eruption is now posi- 
tively over. The Batavians, as you are probably aware, feared 
that another erojHion was pre()anng, in ct^nseauence of the im- 
mense number of stone's still Kung ejecte«l and clouds of smoke 
emitted. But the French sa^\ints discovered that no stones 
were Ix'ing thrown up, only immense quantities of them tumbling 
down the mountain's sides; and this ))ecause the material, of 
winch ihi»se new sides of the mountain aie now composed, 
is ho extraordinarily friable that the heat of the sun each day 
breaks them up, and the quiet force of gravitation brings the 
piece*- gallomtig down the *.tct‘p sU>pes, and plunging at lust into 
the sea, to the danger of pas>ing vessels,— but onlv by day, and 
when the sun is shining, for at night evcrj-ihing U quiet ; and 
if by day and night a cloud forms above the mountain-lop, it is 
neither smoke nor gaseous emanation, but merely the infinitely 
fine powdery matter of the broken-up and rolling stones of the 
day rising intt) the air and moving along with its eurrenls up 
.alt»ng the slojies which have been wanned by the sun. 

C. lhA/./1-SMYTll 

15, Royal Terrace, Kdinburgh, .Seplemlvr 15 

The Sky-OlowB 

1 WAS not aware licfore re.iiling Mr. Leslie's letter in 
Nati Ri of the nth inst. (j\ 463) that any of the phenomena 
supposed to be eonneetetl with tlie voleanie dust had been seen 
Ijefore the eruption of Krakatoa in May 18S3. Would the 
whole text of the tleseripiion of tluise seen in February 1883 in 
Natal, from which Mr. Leslie gives a quotation, indicate them 
to be exactly similar to those seen since the great eruption? 
Where can a ilescription of them be found ? 

The remarkable suusels reporletl as seen in MaurUius after 
May 18S3 and before the great erujition of Krakatoa, were by 
some attributed tj> the earlier voleanie disturbance, while others 
have expressed doubts whether they were really similni to those 
s«i generally noticeil last autumn and winter. 

It was not in the least the jmrpose of my former letter to 
imply the necessity of visiting a mountainous country to see the 
red corona round the sun ; I am aware it is still plainly visible 
ill England, and do not doubt even in London in fairly clear 
weather, having observed it when there in May last, not only with- 
in .111 hour of -unset or sunrise, but at all times of the day. But I 
wished to draw your re.aders’ attention to the fact that this 
corona is niueh U-tter .seen in the clearer air at great altitudes, 
where also it is not necessary, .as in F.nglaml, that the sun lie 
hidden by a cloud for it to be well seen. 

T b.ad not seen it stateil liefore that the ]ihenomcna have licen 
visible in Engbind for years past. 'I’bere is much more to be 
seen than a “blanching of the sun,” as Mr. Leslie calls it, ro 
that perhnjis we are not both discussing the same jihenomenon. 
Besides the bluish or greenish light immediately round the sun, 
which is not very striking, there is a broad red or brown band 
licyond, which is so. Has this licen seen in F^ngland previous 
to last November ? It has been habitual for me to scan the 
neighbourhood of the sun for halos during twenty-five yc.ani, 
and I never observed it previously to the date mentioned. It is 
true that the circumstances favourable for prmlucing halos are 
unfavourable for seeing the red ring ; nevertlieless, since the 
latter first appeared in Novemlier I have not unfrcquenlly .seen 
it at the same time with a halo. It is also true that I saw ]>or- 
tions of this red ring some days before I recognised them .os a 
new phenomenon, but then they were only visible in gaps 
U'tween clouds, so that I took them to be on thin cloud, and 
simply examples of the nacreous hues of thin films ; any large 
extent of sky would proliably have enabled me to iwreeivc 
their true character. It is tnerefore very difficult for me to 
believe that the corona wa.s visible in this country much, if at 
all, before last November. 

Whether the phenomenon is ordinarily noticeable in volcanic 
countries I have not learnt ; information from oliscrvcrs in such 
places would be of much value towards the elucidation of this 
interesting question. I gather from Prof. G. H. Stone’s state- 
ment (Nature, voI. xxix. p. 404) that a somewhat similar 
appearance is commonly visilile in Colorado, where it may per- 
haps be attributed to the higher layers of dust of that very dusty 
region. T, W. Backhouse 

Sunderland, September 20 
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The glowing suniets having reappeared, though far less 
brilliant than in NovetnVjcr and December last, I send you a list 
of the most remarkable of them which have been noticed at 
Clairvaux, in the Department of Aube. They appeared with 
the same features as have been so often descried in Nature, 
and were especially glowing on the following days : — November 
as, a;, aS ; December 12 ; Januaiy 7, la ; August 6, 22 (feeble, 
sky not quite bright), and 23 (more brilliant) ; September 10 
(feeble, bright sky, beautiful pink coloration in the east) and 
17 (bright sky, bright pink coloration one hour after sunset), 
^^en the sky is br^ht, the rise of the moon is preceded, for 
nearly one hour, by a bright illumination of the sky. 

Clairvaux, Aube P. K. 


For the last four evenings, the 15th, i6th, 17th, and 18th, and ' 
again to-night, the colour of the sky from 20 to 25 minutes after 
sunset has taken that deep magenta glow looking very like the 
eflTect of a great fire, only lighter in tone. Last night, the l8th, 
this last^ until after 7 o'clock, and stars were then shining 
through it as they do through an aurora. 

The reapi)earance of these glows was to lie expected, as the 
haxe and ruddy glow about the sun by day has, so far as I have 
been able to sec, never really been long absent since attention 
was first drawn to it last autumn. I have now received a letter 
from Sydney, dated Julv 24, in which the writer says ; “ Since 
we have been in the^ Southern Hemisphere the sunsets have 
certainly had more striking colours, and on many occasions 1 
have seen that peculiar magenta or mauve tint in the sky like 
aurora, only bluer in colour, while the sky has been very white 
just before sundown. ’* The writer of the above is used to the 
look of the sun and sky, being an officer on lioard a mail steamer. 

1 had suspected that absence of colour more or less in the sunsets 
here daring our summer might lie owing to the position of the 
sun rather than to any diminution in the quantity of vajiour in 
the higher atmosphere, and had asked the writer of the above to 
note as he went south, in their winter, whether there was any 
increase in the colour of the after-glows, 8cc., being led to 
think this might be the case from reading the report of Mr. 
Netson, Director of the Natal Observatory, in which he speaks 
of having ** first observed these phenomena in Februaiy 1883, 
from which time they increased in intensity until June, after 
which there was an inteiruption until the month of August.’* 
This led me to expect a return of strongly marked colour in our 
afler-glowt in autumn, increasing probably in intensity and dura- 
tion during our winter months, when the weather is clear enough 
to see the sky. Robt, Leslie 

Moira' Place, Southampton, September 19 


The DilTuaion of Species 

The vast and altogether exceptional assemblage of Salpm men- 
tioned in Nature September 11, p. 462) by the Duke of Argyll 
as haying been observed by him whilst recently cruising in the 
Hebridean seas, was due, in all probability, to the exten- 
sion in a north-easterly direction of the ordinaiy surface-current 
of the Atlantic, or to an unusually long continuance of steady 
south-westerly wind, the effect of which would be to drive the 
superficial water of the Atlantic before it to the British coasts, 
and, with the water, the enormous multitudes of Salpce which 
are occasionally to he met with in the latitude of the Canaries 
and Cape Vera Islands.’ 

During voyages to and from Bengal, vid the Cape, in the 
good old days of sailing vessels, 1 repeatedly came across vast 
aggregations of these creatures, my attention having been specially 
called to them whilst engaged as I generally was for many hours 
by night as well as by day, in using a towing net from the stem 
ports for the capture of natural hbtory specimens. 

On my last voyage from Bengal in 1857 the ship sailed through 
some fifty or sixty miles of what the Duke aptly describes as 
Salpa soup, and which looked exactly like boiled tapioca. The 
quantity of Salpm present in a bucket of the sea-water was, at 
least, equal in volume to the volume of water, but then the 
bodies the Salpae themselves consist in reality of more than m 
per cent, of water. On the occasion referr^ to, almost the 
entire mass consisted of a small species of Salpa about an inch 
in length, but nevertheless large enough to render the bright 

* A* i» vr«U known, vast amembUiget of Salpas and kindred fomw conetMtly 
occur at the surface in Arctic and Subarctic eeas during the prevalence 
of moderate weather. 


yellow digestive cavity of each, which b about the siM of the 
smallest pin's head, dbtinctly visible. This was invariably full 
of certain species of oceanic diatoms the endochrome of which 
imparted the yellow colour. It b worthy of remark that in the 
case of the !>^p8C, as well as many other organbms holding a 
yet lower position in the animal scale, there undoubtedly eusts 
a selective power which enables them to pick out cer^n kinds 
of food in the midst of a superabundance of different kinds. 

In the tropical Atlantic and Indian Oceans also I have seen, 
during calms, immense numbers (thoi^h not to be compar^ 
with the Mtherings of the smaller Salpe) of the larger chain 
Salpac. These sometimes attain a length of from 8 to 10 inches, 
and have stomachs as large as a good-sized marble or hazel-nut. 

Bui the most interesting assemblage of the lower forms of 
pelagic life was noticed by me about 200 miles from Ceylon, 
during a dead calm of four days' duration, when the sea wos^ as 
smooth as a mirror, and undisturbed save by its never-ceasing 
majestic swell. Deep down, as far as the eye could penetrate, 
were to be seen numbers of brightly coloured water-snakes, deli- 
cately tinted ** Venus’s girdles,'' “Vclellse," and countless 
multitudes of those more minute living things which, though 
barely visible as mere s^iecks to the unaided vision, are full of 
beauty and interest when observed under the microscope. Such 
a calm i.s a veritable pandemonium to the “skipper," — to the 
naturalist it is a paradise. G. C. Wallich 

September 14 

I AM specially interested in the Duke of Argyll's letter on the 
above subject (p. 462), being a resident during nearly half the year 
in the most southern of the llebrides. His Grace is so competent 
a naturalist, and so accurate an observer, that I assume at once 
he had evidence which satisfied himself that an adder swam from 
Mull to Iona. Still I must be pardoned if I say that your 
readers have not been supplied witn the proofs which have satis- 
fied his (trace. A lioy and girl in Iona, who, I presume, had 
never seen an adder in their fives, killed a creature in the sea 
there. Might it not have liecn an eel ? 

As regards distribution of species I may mention the follow- 
ing. In this island (Islay) we have multitudes of sioats but not 
a single wmsel^ while I am informed on trustworthy authority 
that in the neighbouring island of Colonsay there are many 
weasels but not a single stoat. R. Scot Skirving 

Sunderland House, Islay, September 18 


Shifting of the Banh't Axis 

In the very interesting address of Prof. Young (Nature, 
September 18, p. 501) he refers to the variability of the earth’s 
axis, and states that a change of i" per century has been detected 
at Pulkowa, but that “the Greenwich and Paris observations do 
not show any such result.’’ Now only last year, in the “ P)rra- 
mids and Temples of Gizeh,’’ I had (p. 126) noted that the 
Greenwich observations did appear to show a change, and that 
a change of the same amount and same direction as is stated by 
Prof, Young for Pulkowa ; the observations of this century show- 
ing a decrease of i" of latitude per century, or with those of 
Maskelyne a decrease of i"*38 per century. 

This change I adduced as corroborating the result shown by 
four very accurate orientations of the earliest buildings, the Gizeh 
pyramids. These structures, whose errors are but a few seconds 
of angle, agree in standing as much as 4' or 5' to the west of the 
present north. This would imply a change of about 5" or 6" per 
centur)' in the direction of long. 120^ ; a result quite comparable 
to the motion of 1" or i"*4 per century in lo^. 0° and 30“. Such 
a change «might be effected by causes vrhlm we beyond our 
obsenution ; as, for instance, unbalanced ocean circulation equal 
to a ring of water only 4 square miles in section moving at a mile 
an hour across the jxiles. If this motion of 6" per century in 
long. 120^' is still in action, we might now expect to find ach^e 
of f^ut 5" in the meridian determined at the beginni^ of the 
Ordnance Survey, a ground of observation which should not be 
neglected. W. M, Flinders Petrie 

Bromley, Kent 


Salmon- Breeding 

Mr. Francis Day’s interesting communication last week (p. 
488) on this subject is likely to attract more attention from biologists 
and pisdcnlturists than any other recently-ascertained (act in the 
natural history of the Salmonidm, and it opens the large qiies- 
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tton how the migratory instinct became established in certain 
members of the family, when it appears not to be physiologically 
indispensable to them. At the period of migration, when the 
smolts are fit to go to the se^ tney evince, I believe, the ot* 
most restlessness (like all mignUory animals), and frequently 
leap out of the fresh water in which they are confined, and die 
on the banks. This has taken place year after year in the 
nnrsenr ponds on the Plenty River, Tasmania, where it was 
first piac^ beyond cniestion that a migratory salmonid could 
remam and breed perfectly freely year alter year in fresh water. 
On January 20, 1866, Mr. J. A. Voul, C.M.C;., sent out to 
Tasmania a consignment of salmon, salmon-trout, and brown 
trout {S, fario Ans^nii), On June 25, iSjSq, se%'eral parrs of the 
salmon-trout, then weighing in some instances more than a 
pound, were busy nesting, the result being that many thousands 
of fry from their ova were subsequently sent to stock other 
rivers. The imprisoned salmon-trout have continued to bre^ 
for several years in succession, but there has been noticed in 
them a tendency to become sterile as they grow older. There is 
also some reason to believe that Salmo salar has bre<l in the 
ponds on the Plenty. Two youn^ specimens which, from cer- 
tain circumstances, the Commissioners believed to he true 
salmon, were sent to Dr. Gunther for examination, with full 
information as to their origin and history ; and he, while ex- 
pressing his reluctance to give a decided opinion, stated that 
they ** presented all the anatomical characters of S, sa/ar/* 
Full details of the breeding in fresh water ol .S', trutta will be 
found in **The Acclimatisation of the Salmonid.v at the Anti- 
podes — its History and Results.” .\KTIIUR NicoLS 


A Sea Monster 

A FRIEND of mine, Capt. W. Hopkins, of the schooner 
Ogihie^ who has just returned from a voyage all round Australia, 
has given me the following information, which 1 forward you 
for publication, not so much liecause of iir» interesting character, 
but in order that other travellers may throw some light upon the 
character of the animal, which, if an Octopus, must be of much 
larger dimensions than those usually met with. On June 15, 
when in S. lat. 21’' 37' and K. long. 113® 49', about five miles 
off the Exmou'h Gulf on the western coast of the continent, he 
saw an immense creature which he took to be a species of 
Octopus. His attention was drawn to it by a i)crfect cloud of 
sea birds, and at first he naturally thought it must be a dead 
carcass. On approaching it, however, he found it w.is alive, 
and ‘sluggishly disporting itself. In shape it was like a violin, 
but of immense size, with some six feelerj» atiout the greater 
diameters of the violin. It lay almost flat upon the water, was 
of a dark gray above and lighter gray below, and was continually 
elevating one of its feelers, apparently twice the thickness of a 
man’s arm, to a height of from six to eight feet. It appeared 
to be vomiting, and as the birds were evidently feeding, that 
accounted for their presence in such numbers. Its size was so 
great that, had it grasped the vessel, it could easily have cap- 
sized it. The captain therefore got out of the way as quickly 
as possible, and without making definite measurements ; but a 
large whale in the ricinity looked quite diminutive. It is a pity 
that something more exact as to size is not available, but 1 think 
the description is sufficient to convey an idea of the nature of 
the monster. All alor^ the northern and western coasts of the 
continent vast shoals of pumice, in portions varying in size from 
ordina^ ^vel to about a foot in diameter, and completely 
covered with barnacles, were passed through. 

Sydney, N.S.W., August 4 Alfred Morris 


Hatt 

Will any of your readers kindly oblige me with particulars 
of the formation of a hailstone, and the effect product U|>on it 
by falling through the air. How docs it liecome frozen ? increase 
in ? jmd ww are the conditions for its increase ? up to what 
point in its passage does it increase ? what effect has temperature 
downwmid career? after a certain point in its fall 
should It not theoretically decrease in size ? does it do so actually ? 
how IS It that larger stones generally fall in tropical or hot 
Qwiig thunderstorms than we witness during our 
English ^ntep ? Does a raindrop increase in size as it nears 
the earth ? If so, please give reasons. A. D. 

Lisbon, September i 

[The best account of the formation of hail is given in Ferrers 


** Meteorological Researches for the Use of the Coast Pilot,” 
Part 11 . p. 85, a brief which is given in the '* Encyclo- 

pcedia Britannica,” article Mettoroiogy^ p. 132.— »£n.] 


THE « COAfMA-SHAPED BAC/LLUS,^^ ALLEGED 
TO BE THE CAUSE OF CHOLERA^ 

W ITH a view of studying the phase which the cholera 
(question has now entered upon, in con^uence of 
the publication of the results of the investigations of the 
Gennan Cholera Commission in £gy|H and India, I 
availed myself of the opportunity which the present 
vacation at the Army Mcaical School afforded of pro- 
ceeding to Marseilles, where the disease has been preva- 
lent since the end of June. Sir Joseph Fayrer was so 
kind as to enlist for me the valuable assistance of Dr. Le 
Roy de Mdricourt, Mddecin en Chef of the French Navy, 
who in various ways did his utmost to further my wishes. 
Dr. Marroin, the Chief of the Sanitarv^ Department in 
Marseilles, w*as so good as to introduce me to the 
authorities of the Pharo Hospital, w'here the cholera 
cases are treated, and where, with the permission of the 
principal medical officer, Dr. Trastour, I was able to 
renew my acquaintance w'ith the disease, and to collect 
material for studying afresh the microscopy of the intes- 
tinal discharges. 

Before, however, referring to the results of my own 
observations, it will be convenient to epitomise the pub- 
lished history of the (ierman Commission ; to point out 
the salient features of the results of their investigations 
in Egypt and in India; and to make a few brief com- 
ments on such of the circumstances and conclusions as 
appear to call for notice. Shortly after the arrival of the 
Commission in Egypt, Dr. Rooert Koch reported, on 
behalf of himself and his colleagues, that no special 
micro-parasites had been discovered in the blooci, the 
lungs, the spleen, the kidneys, or in the liver in cholera, 
but that the intestinal mucous membrane was permeated 
by certain Bacilli which nearly resembled in size and form 
the Bacilli found in glanders. As is well known, these 
Bacilli are straight, and arc, in fact, uncommonly like the 
ordinary microphytes associated with decay. Dr. Koch 
also states in connection with this subject that he had, 
previous to proceeding to Egypt, found’ similar Bacilli in 
the intestinal mucous membrane of four natives of India, 
but that he had then looked upon them as due to merely 
post mortem changes. When he came to Egypt, how- 
ever, and found these same Bacilli in the intestines of 
perfectly fresh cases, he felt that an important link was 
furnished towards establishing the identity of the disease 
in Egypt with Indian cholera. 

It is highly probable that the specimens from India 
which Dr. Koch had examined were those which were 
sent, at the request of the Imperial Health Department in 
Berlin, by the Sanitary Commissioner with the Govern- 
ment of India. These consisted of numerous dry cover- 
glass specimens of blood which 1 had collected from 
several cholera patients, and of portions of the viscera of 
four natives who had died of the disease. All these were 
examined by me before they were despatched, and por- 
tions of each were reserved for further study. I nad 
heard nothing further of them, but the publication of the 
remarks above referred to in Dr. Koch's Report of Sep- 
tember 17, 1 883, from Alexandria, recalled them to my 
mind, and 1 was glad to infer that my own negative 
results had been confirmed in Berlin. As already ob- 
served, no importance had been originally attached to 
the organisms which were present in the intestinal mu- 
cosa. During the last six months I have examined 
hundreds of stained microtome-sections of these four, and 
of other specimens of cholera intestines in my possession, 
and have found that, when the mucosa is infiltrated with 

* A McfDorandum by Surxeon- Major* Timothy Richards Lewis, M.B., 
Aadstant Professor of Patholc^, Army Medical School Communicated by 
the Diractor-Cciieral, Army MMica) D^rtment. 
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microphytes at all, they are either Micrococci^ Bacteria, 
or long-oval, and straight Bacilli. 

In the Report of the Commission, dated Calcutta, 
February 2, 1884, Dr. Koch, however, announces for the 
first time that the specific Bacillus of cholera is curved or 
comma-shaped, ana not straight ; so that apparently it 
had become necessary to abandon the microbe first fixed 
upon. Assuming that the four specimens from natives of 
India which had been examined by Dr. Koch were those 
which passed through my hands, the evidence they 
furnish seems to be in accordance with this view, as in 
not one of them have I been able to detect any invasion 
by immisukable “commas,” though at least one of the 
specimens may fairly be characterised as abundantly in- 
filtrated (in the manner described by Dr. Koch) by straight 
(and as 1 prefer to call them) putrefactive Bacilli. Judg- 
ing from my own cxfiericnce, therefore, any extensive in- 
filtration of the intestinal mucous membrane in cholera 
by comma-shaped Bacilli must be exceedingly rare ; and 
this, 1 believe, is likewise the experience of the members 
of the late French Cholera Commission, MM. Straus, 
Roux, and Nocard, whose acquaintance I had the plea- 
sure of making at M. Basleur’s laboratory on my return 
through Paris. 

Whilst at Marseilles I had, as already stated, opportu- 
nities of observing numerous specimens of choleraic 
excreta, and found that comma-shaped Bacilli were, more 
or less conspicuously, present in all of them, though in 
some instances more than one shde had to be examined 
before any could be satisfactorily detected. It may also 
be mentioned that some of the discharges in which these 
organisms were present manifested an acid reaction when 
tested with litmus paper. As Dr. Koch himself rem.'irks, 
the proportion which the comma-shaped Bacilli bear to 
other organisms in the dejecta varies greatly. In some 
instances only one or two specimens are to he found in 
the field of the microscope, while in others they arc very 
numerous, and Drs. Nicati and Kictsch (who arc at 
present engaged in the study of the disease at Marseilles; 
were so kind as to show me a specimen of choleraic 
material they had obtained from the small intestine, in 
which the “ commas” existed almost to the c\clusi(»n of j 
all other organisms. This is a condition, however, which, 

I understand, is exceedingly rare. On the other hand, 1 
have seen samples of choleraic dejecta in which totally 
different organisms prevailed to a like exclusion of others ; 
and in one instance at Marseilles spirilla of xarious sizes 
and forms were the most conspicuous of the micro- 
organisms present. So far, theremre, the selection of the 
comma-shaped Bacilli as the matcrics motiu of cholera 
appears to be entirely arbitrar)-. 

Dr. Koch and his colleagues have adduced no evidence 
to show that they arc more pernicious than any other 
microbe ; indeed, as a matter of fact, the sole argument 
of any weight which has been brought forward in favour 
of the comma-shaped Bacillus being the cause of cholera, | 
is the circumstance that it is more or less prevalent in ' 
every case of the disease, and that the German Commis- 
sion had not succeeded in finding it in any other. With 
regard to the suggestion that the cholera process may in 
some way favour the growth of these Bacilli, and that 
these are not necessarily the cause of the disease, Dr. 
Koch remarks, in the Report from Calcutta above cited, 
that such a view is untenable, inasmuch as it would have 
to be assumed “ that the alimentar>* canal of a person 
stricken with cholera must have already contained these 
rticular Bacteria ; and, seeing that they have invariably 
en found in a comparatively large number of cases of 
the disease both in E^pt and lndia--two wholly separate 
countries — it would bw necessary to assume, further, that 
every individual must harbour them in his system. This, 
however, cannot be the case, because, as already stated, 
the comma-like Bacilli arc never found except in cases of 
cholera.” 


Had Dr. Koch and his colleagues submitted the secre- 
tions of the mouth and fauces— -the very commencement 
of the alimentary canal — ^to a careful microscopic ex- 
amination of the same kind as that to which they have 
submitted the alvine discharges, I feel persuaded that 
such a sentence as the foregoing would not have been 
written, seeing that comma-like Bacilli, identical in size, 
form, and in their reaction with aniline dyes, with those 
found in choleraic dejecta, are ordinarily present in the 
mouth of perfectly healthy persons.’ 

There is no difficulty in putting this statement to the 
test ; and to any one acquainted with the methods 
ordinarily adopted for staining and mounting fungal 
organisms of this character, no special directions need be 
given. The procedure followed by me to demonstrate 
these “ commas ” in the saliva is precisely that adopted 
for finding them in the dejections. A little saliva should 
be placed on a cover-glass (preferably in the morning 
before the teeth are brushed) and allowed to dry 
thoroughly, either spont-ineously or aided by a gentle 
heat. The dry fibns thus obtained should be floated for a 
minute or two with one or other of the ordinary solutions 
of aniline dyes adopted for such purposes, such, for 
example, as fuchsine, gentian-violet, or methylene blue. 
The cover should then be gently rinsed with distilled water, 
and the film re-dried thoroughly. The preparation may 
now be mounted in dammar varnish or Canada balsam 
dissolved in benzol, and should be examined under a 
i/i2th or i/i6th of an inch oil* immersion lens. 

As in choleraic discharges so in the saliva the number 
of comma-shaped Bacilli will be found to vary greatly in 
different persons, and at different times in the same 
I person. Sometimes only one or two “ commas ” will be 
I seen in the field, at others a dozen may be counted, 
and, occasionally, little colony-groups of them may be 
I found scattered here and there throughout the slide. 

It maybe remarked in passing, and as bearing upon 
wliat has been already said regarding the general absence 
)f comma-shaped Bacteria from the intestinal mucosa 
itself, that they do not appear to manifest any special 
tendency for attacking the decaying epithelial scales of 
the mouth, but that, on the contrary, they are for the most 

* Siiii’C this Mt:nii>rariiium w.»s sulmtittrcl, I have observed that Dr. Koch 
slates, in |u> recent atUlrt:ss on the subjert, that, after liis return to llerliii he 
had cxaiuiiiLHl, niiioiiust other things, the of the mouth for comma- 

sh..|>ed Ihicilli, hut had found none; .and. further, th.^t he had consulted 
l>ei sons of much ex|H:riciice in bacterial researches as to whether they had 
ever seen such organisms, and wa-. told ih.at they had not. 

It may lie of assistance toiuturc observers if 1 give the dimensions of half- 
n-do/en comma-shajH’d Hacilli as found in each of the fc»lh»wing ; — \a) In the 
alvine distduirges of three cholera-alTccted itcrsons ; (/O in the small intestine 
of a |)erson who had died of the disease and in whom they existed almost to 
the cxclusuin of other org.-vnisms ; (r) in a cultivation of them in Agar*A|;ar 
jelly ; and (</> in the secretions of the mouth of three he.aUhy persons, ranging 
from four to fifty ye.ars of age. The measurements were made (with the 
yaluuhlc assistance of Mr. Arthur K. llrown. It.Sc. l.ond.) under a magnify- 
ing )H>wer of looo dmmciers*— a Powell and Lcaland's i loth of an inch Oil* 
immersion lens, with a u itlc angle condenser, lieing Used. 
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pM found free in the fluid, the epithelium being studded 
with other bacterial forms. 

Persons who have not been in the habit of examining 
dried saliva-fllms w^ill probably be surprised at the number 
and variety of the org^isms which are, more or less, 
constantly to be found in the mouth ; and especially at 
the number of spirilla with which the fluid is generally 
crowded. 

The alvine discha^es in cholera sometimes swarm with 
precisely similar spiral organisms, and, indeed, as has 
long been known, the fluid exuded into the intestines in 
this disease is peculiarly suitable for the growth of these 
and allied microbes. But, so far as my own experience — 
dating from 1869 — of the microscopic examination of 
such a fluid goes, all the microphytes ordinarily found 
in it are likewise to be found, to a greater or less extent, 
in the secretions of the mouth and fauces of unaflected 
persons. And with reference to the comma-like Bacilli 
found in cholera, to which such virulent properties have 
been ascribed, I shall continue to regard tnem as identi- 
cal in their nature with those ordinarily present in the 
s^diva until it has been clearly demonstrated that they arc 
physiologically diflerent, 

PathologicaJ Laboratory, Netley, September i 


FORESTS IN COBURG, OERMANV, AND 
RUSSIA 

A BLUE-BOOK under the title of “ Reports by Her 
Majesty's Representatives abroad on the Cultivation 
of Woods and Forests in the Countries in \shich they 
reside,” has just been published by Messrs. Harrison & 
Sons. These Reports are of an cxtrcnioly interesting 
character, and we gladly draw attention to them, appearing 
as they do at an opportune moment before the close of 
the Forestry Exhibition at Edinburgh. 

The Reports come from Coburg and Ootha, Ciermany, 
Norway, Russia, and Sweden, and in the form of an 
appendix is a precis by Dr. Lyons, M.I\, of the Reports 
on* Forestry ot the United States Department of Agri- 
culture. In each one of these Reports much valuable 
information is given and information of a very varied 
character. Thus in the first we are told that the forests 
in Gotha consist of 85 per cent, of pine and 15 per cent, 
of other wood. The principal timber-trees are pine and 
beech, whereas the remaining sorts of wood, namely 
Scotch fir, spruce, larch, oak, maple, ash, birch, and elm 
are found only in small quantities or mixed with the other 
species. The period during which the differtnt woods 
are gradually brought into use is such that pine forests 
and mixed forests shall yield as large an amount as 
possible of saleable timber, whilst in the beech woods the 
greatest amount of wood as fuel is sought without allowing 
the trees to attain an age at which they would no longer 
pay the interest on the value of the soil. Pine and beech 
wood in higher situations are, according to these prin- 
ciples, usually cultivated and worked in cycles of one 
hundred years, while spruce on the lower heights and 
in the plains are worked on an eighty years* cycle. 
The w(^s for protection on the high grounds are 
subject to especial treatment, as no clear fellings take 
place, and care is taken to leave standing groups of 
milage trees equally distributed over the whole surface. 
The usual rules followed are : early felling of the trees in a 
cycle of eighty years, leaving occasional large shelter trees, 
and utilising the undergrowth for purposes of renewal. 
The administration of the Domain forests in the Duchy of 
Coburg is carried on on scientific principles, and consists 
of r^lar felling at stated periods over certain areas ; 
pine timber trees are usually cut every ninety years, while 
oak, ash, beech, birch, &c., are not cut tiU after 120 
years’ growth. 

The Report on the general administration of Prussian 


State Forests treats of their organisation, expenditure, 
and results, and points to the desirability of introduc- 
ing others than indigenous trees into the forests. On 
the subject of education in forestr>' it is stated that 
the School of Forestry at Eberswalde completed in June 
1880 the fiftieth year of its existence, ana had at that 
period in all nearly j6oo pupils. There is also a School 
of Forcstr>* at M linden, and the half-yearly attendance at 
both schools showed in 1878 an average of 148 pupils, 
whereas in 18S0 the number had increased to 21a The 
attendance was therefore largely on the increase, and it 
was then proposed to give voluntary education in these 
matters to the “ J ;iger Bataillonen ’’ of the army. This 
plan has, according to latest accounts, been attended with 
so much success that the education has become obligatory, 
and fonns a regular portion of their ser\^ice. 

From Russia a very elaborate Report treats, amongst 
other things, of the various kinds of trees found in Russia, 
with notes on their distribution, and some interesting facts 
on the consumption of wood and the uses to which it is 
put, showing that house and ship building consume a very 
large proportion, and that the minor industries when put 
together form a not unimportant ti>tal. After showing the 
extensive destruction of forests that has been going on in 
different parts of Russia for some years past, the Report 
considers the question of plantations along railways, the 
object of which is to protect the track from snowdrifts, 
and a list of the best trees and shrubs for this purpose is 
given. ( n the subject of tree-planting on the stempes of 
South Russia, it is staled that Count Kisseleff, when 
travelling through several provinces in 1840, found, much 
to his surprise, amongst the ( Jerman colonists not only 
good kitchen gardens but also flourishing plantations of 
forest trees. The colonists had been obliged on every 
plot of land to plant a certain number of trees. The 
first experiences, however, were so severe that many of 
the colonists preferred to return to (Jermany ; those that 
remained were forced to plant their allotments with trees 
which, with infinite trouble, they succeeded in doing, and 
these plantations are now a great ornament to the steppes, 
and from a climatic as well as an agricultural point of 
view have been of great importance to the colonists, and 
have laid the foundation of the planting which is now 
carried out on the steppes in a scientific manner. A 
forestry school was established, but closed in 1866, and 
the allowances for planting which had been granted were 
reduced to a minimum. Since that, however, matters 
have been put on a more satisfactory footing, and planting 
is conducted in a systematic manner. 


STONE HATCHETS IN CHINA 

L ittle has yet been done to illustrate the Stone Age 
in China, and this is very likely to be true for some 
time to come from the fact that the people of the country 
worked in metals four thousand years ago. 

To begin with the Han dynast);, ii.c. 206 to A.D, 220. 
one chief source of revenue was iron in those days, and 
Shansi had grown rich and powerful because of her iron 
foundries. The correct Confucianists objected to the 
spirit of gain-seeking which they saw showing itself in 
tne expansion of trade. In the reign of Chauti, H.c. 80, a 
book was written on the salt and iron duties, which was a 
record of the views then maintained by the purists of the 
Confucian school in contrast with those of the political 
economists of that day. The advantages of the encou- 
ragement of trade were detailed in full, and the sympathy 
of the modern reader goes with the economists, who saw 
that the strength and prosperity of the country must be 
increased by developing her resources. The country was 
then old, and the stone hatchet period must be sought 
much earlier. The same state of things existed in the 
time of Kwan chung, b.c. 700. Living before Confucius, 
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he could, as Minister of the Tsi kingdom, encourage afterwards committed suicide with her hair-pin. The 
trade without opposition from the literary class. His object of the ruler of Chau in the murder was to obtain 
book speaks of tne trade then existing between the dif- the dominions of the Tai wang for himself. The people 
ferent parts of China and the outside countries, and men- of the locality, adds the historian, pitied the unhappy 
tions gold as a product of the Ju and Han Rivers. Pearls cmeen, and after her death named tibe mountain where 
come from the south ; jade comes from Tartary ; white this event took place “ the hill of the suicide with a hair- 
ring plates come from the Kwun lun Mountain. Money was pin,” mo k\ chi shan. When the Prince of Chau had 
threefold. Pearls and jade were money of the first class, effected the murder, another work adds, he sent a mes- 
Gold was money of the second class. Knife money and senger to his sister to say, “To feel indifference for a hus- 
cloth were monev of the third class. This being the state band’s death because it was caused by a brother would not 
of things at the beginning of the seventh century before be kindness. To hate a brother for a husband’s death would 
Christ, the stone hatchet period must be sought farther not be right.” After hearing this speech she committed 
back. It is said of the Emperor Cheng Tang, b.c. 1766, suicide, and the envoy at once followed her example and 
that he coined gold ; and of the Emperor Shun, b.c. 2255, put an end to himself. The feelings of the people were 
that he hid gold in the earth to check the covetous spirit much stirred by these events, and it seems likely that one 
of the peo]^e. In the book of history is recorded the of the large mounds would be raised to the assassinated 
tribute which was offered to the Emperor from various Tal wang. This however is not certain, and the number, 
parts of China in the time of Yii, B.c. 2205. All the names, and dates of other persons who bore the title arc 
common metals were included among the articles offered, now beyond the reach of investigation. 

Recently a stone hatchet was found near Kalgan in a Several pieces of broken pottery were found by Mr. 
mound forty feet high. The mound belongs to a large Williams in the neighbourhood of the mound, and their 
collection of graves, large and small, about seven miles pattern is different from modern crockery ware. The 
east of the city Yii cheu, and no miles west of Pekin, small mounds are in groups chiefly outside the wall, and 
An ancient wall, nearly round, twenty feet high and about seem to be all placed irregularly. The hatchet is about 
eight miles in circuit, is still in existence there. The five inches long, and is made of a black stone not heavy 
mound in which the hatchet was found is in the line of when held in the hand. It resembles in shape those 
this wall— that is, the wall runs north-west and south-east preserved in Ohio museums. 

from it. Hence the wall-builders did not regard the mound On the whole, as the reader of this account will agree, 
as sacred, for it would not in that case have been made to the highest of the two large mounds is most likely the 
serve the purpose of a wall to their city on the south-west tomb of the prince assassinated, in the manner here 
side. described, in the year B.c 457. The village in the centre. 

There is another I irgc mound known as the grave of and the large mound second in size near it, popularly 
Tal wang. It is a little to the cast of the centre of the called Tai wang, probably indicate that a later per- 
indosed space once a city, and the principal road runs sonage was buried there. 

through the city by this mound from cast to west. Rev. I should add to this statement that there is in Kwan 
Mark Williams of Kalgan, who found the hatchet, and was chung a passage in the twenty-fourth chapter which is as 
the first foreigner to draw attention to the old city, was follows;— “ Hwan kung, ruler of Tsi, asked Kwan chung, 
struck with the general resemblance of the mounds, the ‘What produce is there in the Tai country ?’ The philo- 
wall, and the hatchet to what he is familiar with in Ohio, sopher replied, ‘ White fox-skins. They are, however. 
So close was the similarity that it seemed to him to dear to buy. They appear in the sixth month, when the 
require that the same class of persons who made the one yang principle changes to yin. If you, the ruler of Tsi, 
should have made the other. offer to buy them at a high price, the people of the Tai 

A Chinese arclucological work of the seventeenth cen- kingdom will at once, from the hope of gain, go out in 
tury, “Fang yii kl yau,” mentions the city but not the force to hunt for them. Tsi I ^ps its gold and wait^ 
mounds. The city, it says, was built in the reign of While the Tal people are hunting in the wilds and off 
Han kau tsu, B.c. 206 to 194. Han kau tsu gave to his their guard, their enemies on the north, the Lai ti, will 
brother HI the title and principality of Tal wang, and this attack them, and in this case the Tal country will fall to 
was his residential city. The traces remain (it is added Tsi.’ The ruler of Tsi adopted this plan for obtaining 
in this book) of nine gates. A river from the north enters possession of Tal, and sent envoys with inoney to nego- 
the wall in the west, proceeds to the south-east, and from tiatc for white fox-skins. The King of Tai, hearing what 
thence flows to the Tsz River, This prince was attacked they desired, said to his chief councillor, * The money 
by the Hlung Nu Tartars, and they must have taken the offered to us by Tsi is the very thing for want of which 
city, for he fled to his brother in Shensi, and was degraded we are not equal to the Lai ti people. It is fortunate that 
to a lower title of nobility for cowardice shown on this this proposal is made to us. He then ordered his people 
occasion. Before this, in the interval between the fall of to go out hunting for white fox-skins. During twenty- 
the Tsin dynasty and the establishment of the Han, there four months they searched wuhout finding any. The 
had been two other persons who had been styled Tai wang, Lai ti people learned that the Tai kingdom was not m a 
Hlang yii, who took the capital of the Tsin dynasty and state of defence, and attacked its northern frontier. The 
burnt its palaces, resolved to restore the feudal system Tal wang in great fear gathered his ti^ps and posted 
and made several kings. them above a defile called the valley of Tai. The invasion 

Chiu hie was one of these, but he removed shortly proceeded, and the Tal wang took his soldiers with ton 
after to a different locality. After this there was another and submitted to Tsi. So in less than three years Tai 
occupant of this principality, Chen yii. He was appointed submitted to Tsi without its toing necessary to spend 
by the ruler of Chau. But soon Lieu pang subdued all any money on^ the purchase of the skins which Kwan 
China, and everything was changed. Besides these persons chung praised.” , ... , ... 

there is mentioned in the year b.c. 457 a lother Tai wang. This passa^ must by fair criticism be ascribed not to 
The account which speaks of him is in the “Shlh kl,” Kwan enung himself but to some unknown author of the 
chapter xliii., where the author is relating the fortunes of ag^e of the contending States thrw or four centuries later, 
the house of Chau. The elder sister of the Prince of Chau There was no Tai kingdom in the Ume of Kwan chung, 
was the wife of Tal wang. While brother and sister w’erc and invention of this sort was common in the penod of 
in mourning for their father, the former invited Tal wang, the contending States. Kwan chung had asenbed to him 
his brotherVlaw, to a feast, and directed the cooks to , many expedients of statecraft which never occurred to 
attack and kill him with their copper ladles, which they him, and this of the fox-skins was amongst them, 
had first used in presenting food to him. The widow | JosrpH Epkins 
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NOTES 

M. Janssek has been appointed by the Paris Academy of | 
Sciences to represent the French GoTermnent in the Congrea 
which is to be held at Washington to determine the choice of the 
first geograf^cal meridian. It is just to sUte that the original idea 
of a universal first meridian belongs to France* and that as far back 
as 1632 a decree signed by Louis XIII. and proposed by Cardinal 
Richelieu established a universal meridian on the island of Ferro. 
This meridian was ultimately abandoned by Cassini to gratify 
Louis XIV.*s pride* and the Paris one was retaineil by the 
Metric Commission in 1793 under the pretence that an arc of 
this meridian had been measured for determining the length of 
the unit of measure. 

We regret to announce the dea'h of Dr. Heinrich Schellen, 
formerly director of the Cologne Realschule, and author of two 
well-known works, ** Der elcctromagnetische Telegraph ** and 
•*Die Spektralanalyse.” Besides these, Dr. Schellen published 
a book on arithmetic, an excellent German version of Padre 
Secchi’s great work on the sun, and v.nrious other works on 
physical subjects. It was under his directorship and by his 
efforts that the Cologne School was raised from the rank of j 
•<Burgerschule” to that of ** Rcalschulo erster Ordnung,'^ and 
that it attained the high reputation it now enjoys. 1 le died in 
Cologne in the first week of September, aged sixty-six 
years. 

We regret to announce the death of M. Jean Augustin Barral, 
the Perpetual Secretary of the French Societe d’ Agriculture, 
and the chief editor of V Agnci^Uurey a periodical of large 
circulation, and which, of all the Continental agricultural papers, 
was the most intensely devoted to the adaptation of English 
principles of rural economy to French conditions. M. Barral 
was bom in Metz in 1820, and was a pupil of the Polytechnic 
School, where he was a repciteur of chemistry for some lime. 
He became most intimately connected with Bixio, the editor of 
Matson Kustiquf* Bixio uud Barral made tw) daring aero- 
nautical ascents from the Observatory grounds in 1850, when 
they ascended to an altitude of 18,000 feet, a height unsurpassed 
except by Glaisher and Tissandrer. When Ar.ago died he 
selected M. Barral, who had acted as his secretary for a long 
period, to publish his works. The Barral edition cfnitains twelve 
large octavo volumes, exclusive of the ** Astronomic Populaire/’ 
which fills four other volumes, and has Ixjen translated into 
almost every language. M. Barral Cfliled the f\cvue JForticole 
and the Journal tV A ^ricu It uri Pratique for many years ; it was 
on the occasion of the death of his friend Bixio that he resigned 
and started V A ^ficul*ure^ of which he was not only the editor 
but also the proprietor. He edited for ten years the Rexme de la 
Presst Scientijque, an influential paper whose jmblication was 
stopped after a brilliant existence of eight years. M, Barral 
w'as a very p'lpular character, mucli appreciated in Paris, where 
his loss will be heavily felt. Besides his editorial work he has 
written some popular works on scientific topics, and he leaves a 
number of academical essays, of which some have been edited 
under the form of ) amphiets. 

The death is announced at Meran of Dr. Settari, one of the 
authorities on Lepidoi>tera. 

A Warsaw correspondent informs us that on the i6ih inst. 
there died in that city Jakob Natanson, formerly Professor of 
Chemistry in the principal school there. The late Prof, Natanson 
piepared carbamide s]mthetical)y by the action of ammonia gas 
on phosgene (COCl,) in 1856. Prof. Natanson wrote many scien- 
tific papers in the Polish language ; the most valuable are a text- 
book of chembtry (“ Krotki mykliui chemii organierl^j ”) and a 


tfeatbe on organic chemistry. He also improved the methods of 
determining the density of vapoun. 

Messrs. Cassell and Co. announce the forthcoming publi. 
cation of A History of British Fossil Reptiles,*' with a68 plates, 
by Sir Richard Owen, K.C.B. The edition* it is stated* consists 
of 170 copies only (each copy being signed by Prof. Owen), and 
no further number can be produced* as the plates from which 
the illustrations have been printed have been destroyed. 

The German Association of Naturalists and Physicians met 
last week at Magdeburg. • 

The French .\ssociAtion for the Advancement of Science has 
decided that its next meeting will l)r held at Nancy. The 
President ot this session, which promises to be most interesting* 
will \yc M. Fricdel, meinl^er of the Academy of Sciences and 
Professor of C'hennstiy at the Sorbonne. 'I'he general secretary 
will be M. Cullignon, Professor of Mechanics to the l^Icole des 
Fonts and author of the text-book on mechanics used in almost 
every French academy. 

'I'HE autumnal meeting of the Iron and Steel Institute was 
openc<! at Chester on 'ritesdny, when Dr. Percy, F. R S., was 
elected President. 

'I'HE .Social Science Congress has liecn meeting at Birming- 
ham during the past veeU. In the Education Department Mr. 
Oscar Browning was Presulent, an«l in his inaugural address he 
contrasted the ardent desire for a University education displayed 
by the Germans, wht) were content to beg to obtain it, with the 
apathy displayed in ICngland, Our primary education was 
organised in a manner which became more effective every year, 
A complete system of Univcisity education which should lead 
the best scholars from the primary school to the University, and 
which should educate the bulk of the middle class, could not be 
said to exist. 'I'his was a crying want ; it paralysed the activity 
of England in many (lircclions, an<l the want could not lie 
.'idequately supplic<l without the initiative of the State. On the 
Continent there might lx* too much theory and too little practice, 
but in ICngland wc liafl suffered until lately from having no 
theoretical training at all. He advocated such a technical 
education as that by which the Continent had progressed so 
much during the lust half-ccntury. Contrasting Germany and 
ICngland he showed how a youth naturally fitted for an aca- 
demic career could, however poor, by State aid go to the 
(jcrm.in University, while he had no such sure road in Blngland. 
'Die best means by which this deficiency in our national life 
could he sup) died, he thought, would he, first, by putting our- 
selves on an c<)ualiiy with other nations by determining that in 
every town in England of a certain size there should Iw at least 
one State school, where, for a very moderate charge, an educa- 
ti<m of the classical ty))i‘ should l>c given equal to the best which 
the country could supidy, and that by the side of this, either in 
the same school or in a separate establishment, according to the 
prqmlation of the town, there should he facilities for passing a 
curriculum of m<i<lcrn education which should fit a man either 
for a commcrci.il or for a scientific career. It could not he 
ho|>c<l that such schools would he self-supporting, and the time 
would come when the amount co trihuted hy the Budget to 
national education would mark the national prosperity.— In 
a pa)icr in the same Section, Dr. H. W. Crosskey laid that 
in order that science may he effectively taught in public ele. 
mentary schools, it must lie taught experimentally. Actual de- 
monstrations must accompany the lessons at every stage. It 
must be taught systematically and continuously. The '^getting 
up” of some branch of science during three or four months os 
a ** specific subject ” is of little use. Special science demon- 
strators must be appointed. No man can be a good demonitrator 
who does not devote to the work the greater part of his daily 
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life. The ordinary matter of a tchool has many duties to dis- 
chat^e. He cannot by any possibility give any sufficient pro- 
portion of his time to the art and practice of scientific demon- 
stration. By the })eripatetic system experimental lessons can be 
given at every school, by a trained man of science, at a moderate 
cost. A central lafx)ratory is erected in which experiments are 
prepared. The demonstrator visits each school in succession, 
the apparatus being brought by a hand-cart from the lalxiratory. 
The results actually attained in Birmingham were described. It 
was argued that experimental teaching gives the death-blow to 
cram, and that the elements of ordinary education are I etter 
mastered when the intellectual life of the scholars is aroused by 
science. The arrangements of the ])cripatetic system will 
suffice until the Sixth Standard is passed ; but sjrecial provision 
must be made for those lads wh(j can remain a year or two 
longer at school, and whose future employments render the ex- 
tension of their scientific training (lesirable. 'I’o meet the wants 
of this class, a school has liecn opene<l as an expeiiment in 
New Bridge Street, Birmingham, in premises l»eIongirig ij the 
Chairman of the Board (Mr. (icorge Dixon), who, at the co t of 
more than 2000/., has adapted them for the purpose, and ]>laced 
them rent free at the service of the Board. It is specially in- 
tenflcd for scholars who will have to become working-men, but 
whose parents can keep them at school after they have passed 
the Sixth Standard, and the fee (3//. a week) is adapted to their 
means. There is a special master for chemistry anti metallurgy, 
another master for mechanics and physics, a rawing- master, 
and a mathematical master, a highly-qualified scientific man 
being placed at the head. Workshoj) instruction is provided, 
and includes a knowledge of the chief w<}od tools, and the 
properties of inalerials, while it supplements the mechanical 
drawing of the schoedroom, and it is an aid to the siiuly of 
theoretical niechanics, 'J'he cour.se of instruction is arranged tt> 
extend over two years. It is not an allcmjit to benefit a few 
picked scholars, {»r to provide a higher-grade school for tluise 
able to j)ay high feees, but it is a continuation of the science 
training given by means of the peripijjctic method in every 
ordinary elementary school under the Boaifl, 

Tm-: Americans are not content with an Klcctrical Kxhiliition | 
at Philadelphia ; we see that there is to be another at Bt)ston 
this year, o])ening on Novemlier 24 and closing on January 5, 
1885, Space and power to be found free, but there is an 
entrance fee of ten dollars, 'I’he object of the iLxhibiiion is 
stated to be “to show the rapid advancement that has been 
made in electricity, its methods and appliances, and all its 
possibilities and probabilities.” 

Wk are requested to announce that the Fifth Annual Crypto- 
gamic Meeting of the lissex Field Club will be held on Friday 
and Saturday, October 3 and 4, in Kpping I'orcst. The 
meeting will l)e under the direction of Dr. Cooke, Dr. H. J. 
Wharton, Mr. Worthington Smith, Rev. Canon Du Port, Rev. 

J. M. Crombie, Prof. Boulgcr, Mr. David Houston, Mr. F. J. 
Hanbury, Mr. Henry Groves, Mr. W. W. Reeves, Dr. 
Spurrell, and other well-known l)otanists. I'hose wishing to 
attend the meeting should apply for programmes and tickets to 
the Honorary Secretary, Buckhurst Hill, Essex, 

Wk stated some months ago that Capt. Schcelc of the Swedish 
rading barque MonanA, before leaving Sweden for Melbourne, 
had asked the Zoological Museum at Upsala to lend him the 
necessary api^ratus, vessels, &c., for deep-sea researches, with 
which request the Museum gladly complied. The results 
appear to have been so fruitful, that the AVw yorJt Herald 
and the .Sufi, on the vessel recently arriving in New 
York, sent representatives on board, and devoted a great 
deal of spM to descriptions of the collection made by 
“the intelligent Swedish seaman.*’ The collection is, it is 


stated, very rich, filling two hundred vessels, and contains many 
new varieties. It will be forwarded to Upsala, while Capt. 
Scheele proceeds with his scientific researches during a voyage 
to the West Indies. 

One of the most remarkable articles of export ever despatchcil 
for scientific pur]K>ses from any country is without doubt the 
consignment which has just left Norway for Germany, It is no 
less than fifty-two skeletons of Lapps, which have during the 
summer been unearthed at Utsjok in Russian Lapland, and 
which an enterprising dealer of Vardo has sold to various mu -1 
scums and societies on the Continent at the price of 6/. a piece. 
Two of the skeletons are those of children, the rest those of 
adults. 

'PiiK Berlin Academy of Sciences has commis ioned Dr. 
Georg Volkens, a young botanist, to proceed to the sulphur- 
baths of Heluan, which are situated some 20 kilometres west ol 
Cairo, in order to make a thorough investigation of the anatom) 
of riesert pl.inis, and micro copical researches concerning Ihti 
growth of these plants. 

U I* to the present the North Cape on Mager Oe was con- 
sidered to be the northernmost point of Europe. Capt. Sorensen, 
hfiwever, has recently found that Cape Knivskjacrodden, on the 
same island and west of the North Cape, lies 30" to the north ofj 
the latter ; 30" of arc would correspond to about 926 metres. 
'Phe latitudes found by Capt. Sorensen for the two capes are 
71" 10' 15" N. for the North Cape, and 71'' 10' 45" N. for Cajx? 
Knivskjacrodden. 

A SEVERE earthquake occurred at Windsor, Ontario, at a 
quarter t<» three on the afternoon of SeptcMuber 19. Shocks were 
fell at twenty minutes past two at Gras.slake, Michigan, where 
some school children fainted with alarm, and at 'J oledo, Ohio, 
and ncighl)ouring t(mns. The shocks lasted fifteen seconds, 
and in some instances buildings rocked and their contents were 
displaced. 

MM. D. 'pDMMA.st AM) Kadiquet have brought out a new 
battery with two carbon eleclrcKles. The positive electrode con- 
sists of a carbon plate pl.iceil at the bottom of a poicelnin vessel 
and covered with peroxide of lead, the negative electrode con- 
sists of a Ciirbon jdate containing on its upper surfiice platinised 
coke. The two plates arc separateil by a sheet of parchment 
paper. The liquid used is a saturated solution of common salt, 
which must not completely cover the up]>cr plate. The E.M.F. 
on closed circuit is o'6 volts. 

In a I aper on “ Electric Lighthouses ” M. De Meritens gives 
some very interesting figures in comj)aring oil and electricity as 
illuminants. The figures, he states, are taken from two memoirs 
by M. Allard, As an example, the light at Dunkirk, obtained 
from mineral oil, is 6,250 candles, which in weather of mean 
transparency is seen for 53 km. ; if this be compared with an 
electric light of 125,000 candles, it is found that the electric 
light is seen for 75*4 km. Thus, jin increase in the illuminat- 
ing power of twenty times only increases the penetrative distance 
22 km. or 42 per cent. If we now take a less transparent 
state, the ratio is reduced to an increase from 24 to 32 km. or 
34 per cent. Or, lastly, in very foggy weather the distances are 
37 and 4*6 km,, showing an increase of 24 per cent. From 
these general figures M. Allard has calculated that in fo gg y 
weather in the Channel the luminous intensity with oil of 6250 
carcels is 3*805 km. ; then, if this be increased to an oil illu- 
mination of 125,000 carcels, the luminous intensity of 4*740 knu 
Now, comparing this with an electric light of 125,000 carcels, 
he finds the luminous distance to be 4*696, or the penetxating 
power of the electric light is less than 1 per cent. lc*s than mine- 
ral oil, whilst iu cost, as computed by both English and French 
engineers, is from four to six times less than that of oil. 
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There b unfortunately now no doubt that Phylloxera has 
begun to appear in Rhenish Prussia. The dbtricts of Heimers> 
helm and Lohrsdorf in the valley of the Ahr are hopelessly 
infected and considered lost. Every cff irt is being made to 
prevent the pest from spreading. 

The Japanese appear to be determined to render themselves, 
as far as possible, independent of foreign countries. They 
have, says the Pharmaceutical Journal^ established in Tokio a 
factory for the production of pharmaceutical chemicals on a large 
scale. A company with a capital of about 40,000/. has l»ecn 
formed for this ]>urpose. Of this amount the Government has 
contributed one-half free of inte^e^l for twenty years, besides 
making a free grant of land and erecting the necessary 
buildings. .A similar company is taking uji the utilisation 
of the waste sakS from the native brewcrie> in the m.inu- 
facture of alcohol, and the m.'inufacluro of blcjiching- 
jK>wder on a latge scale has been co nmcnced. Whether 
W’ith the object of ** protecting ” the first of these enterprises or 
not does not appear, but we learn from the sante authority that 
an increased tax has liccn placed in Japan on imported patent 
medicines, and the nature of the articles to which tliis h.as lu'cn 
extended is stated to have largely aflTected the of some 

chemicals into that country. Santonin, which was at one lime 
much in request among the Japanese, decreased 20,000 ounces 
in import last year, .althtiugh the price w.is lower ; on the other 
hand, the consumption of quinine showed an increase. 

In a paper read l>efore the Vaudius S<Kiety of Natural 
.'sciences, M. Schndzler explained the results of his studies (Ui 
the colour of tl(»wers. lie argues that only one colouring sub- 
stance exists in jdants, and that the various colours of flowers are 
only due to the modifications made in this substance by the acids 
or alkalis contained in the plants themselves. 

A VICTORY has lieen gained by Van Rysscll>erghe in Belgium 
by the solution of the problem of transmitting a telegraphic and 
a telephonic mc'.sage along the same wire at the same time. A 
trial of this lias been made at the Antwerp Universal Exhibition, 
where concerts held in important towns in Belgium were hc.ird ; 
the transmission being made with ordinary instruments along 
ordinary telegraph lines and with earth returns. 

M. Col.LADoN Ikis ol»scrvcd a curiou'' phenomenon connected 
with hailstones. lie ol)served, on some occasions, that two or ihiee 
second- after they had fallen they sprung into the air again, to a 
height of 0*25 m. or 0*30 m., as if they had licen struck upwards 
by the earth. 

The additions to the Zoological Society’s Gardens during the ^ 
past week include a Green Monkey {Ctt copuhecus callih-ichus S ), 
a Ludio Monkey (Ctrcopithecus ludio) from West Africa, pre- 
sented by Mr. A. Bowden ; an Australian Fruit Bat {Plcropus 
poliMcphalus) from Australia, presented by Capt. C. D. Long ; 
a lawny Owl nium alucd)^ British, presented by Miss II. 
Freeman ; a Coypu Rat {^Myopotamus coy pus) from .South 
America, presented by Mr. Frank Parish, F.Z..S. ; two Black- 
billcd Tree Ducks {Dendro.ysyta arborea) from Antigua, West 
Indies, pre ented by Mr. C. Arthur .Shand ; a Blackcap {Sylvia 
atrieaptlla), British, presented by Mr. II. Keilich ; a S,>ani.sh 
Terrapin {Cl mmys leprosa)^ South European, presente J by 
Master A. Bricrly; a Homed Lizard {Phry nosoma cornutum) 
from California, presented by Mr. Alfred R. Wa lace, F.Z.S. ; 
an Indian Python {Python molurus) from Ceylon, presented by 
Mr. A. A. Dalm^e, F.R.G.S. ; a Bonnet Monkey {Macacus 
simicMs) from India, two North African Jackals {Canis anthus) 
from Spain, deposited ; two Half-collared lurtle Doves {Turtur 
semitarfuaius), two Triangular-spotted Pigeons {Columha guinea)^ 
two Bronze-spotted Doves ( ChaUopelia chalcospilos),{ouv Harlequin 
Quails {CHumix hhfriomca\ an Allen’s Porpbyrio {Hxdro nia 


mlleui) from West Africa, received on approval ; a LevaiUiDl!t 
Cynictis {Cynicth peuicillata\ three Long-fronietl Gerbilles 
{Gtrbillus hugijrons)^ bora in the Ganlens, 

OUR ASTRONOM/CAL COLUAfX 

The Ficvrf. ok Uranus.— I n a note communicaictl to the 
Reale Accademia dci Lincei, Prof. Milloscvich collects the mea- 
sures of Uranus which have been made by various oliservcrs, 
and adds the results of several series made by himself at the 
Observatory of the Collegio Romano. While the recent mea- 
sures of Schi.'ip.irelli at Milan arc in accordance with those of 
Madlcr at Dorpai, as regards a wry sensildc elliplicity, most 
observers have failetl to recognise, or at least have n il referred 
to, any mcasurahle quantity, amongst them Engelmann, Vogel, 
Lasscll. Matth, and Kaiser. It is a \Mi\[ whicii might be ex- 
iwctcd to readily settled if large tele-copes were brought to 
l)cnr upon it, and particularly if the double-image principle of 
measuromenl w'cro cmj^loyed. 

The Lunar Ecmksk on Octoiikr 4.- During this eclipse 
the moon will l>c in a somewhat bare part of the sky, and with 
one exception no star brigliler than the leidh magnitude will be 
occulted while she is immersed in the e.irth’s dark shadow, or 
between oh. l6m. ami lob. 4X10. One of the tentit magnitude, 

, of which an accurate position is given in vol. vi. of the Bonn 
j Observations dis.appears at qh. 33m. 35s. ami reappears at 
loh. 37m. 54s.. the angles being respectively 137“ and 27r ; No. 

• 800 of Weis-.se’s Bessel, oh. R.A., disappears at loh. 35m. 24s. 

! at ioo“, hut does not renp|)ear till 11)1.45111. 35s. (308“) when the 
I moon will have begun to emerge from the shadow ; this star is 
I estiiuateti 9 m. by Itessel. 'Hie limes arc for Cirecuwich. 
j Omikus’ Comkt of 1815.— In Nos. 2613 14 of the As/rouo^ 
misi'he Nachtichttn Prof. Krueger has printed the sweeping- 
1 ephemerides for this comet calculated by IlcrrGinzel of Vienna, 

' at least between the dates October I and January i. Although 
the epoch of perihelion passage directly resulting from the com- 
putation of the perturbations during the present revolution does 
not fall before December 1886, the discussion of the observa- 
tions in 1815 left an uncertidnty of ri: i*6 year in the time of 
revolution at the instant of ])erjnelion passage in that year, and 
it may be well (o commence a search for the comet forthwith ; it 
is to be remarked, however, that, shoulrl it reach perihelion in 
mi<l winter in these latitudes, i* is not likely to pass unoliscrved, 
the intensity of light b ' ‘ 

a high north declinatio 

The ComI'T dP 1729.— “ La Comete dc 172^ est de toutes 
Ics comeU's, observees jus<|u'en 1780, cello (jui a etc vue^i la plus 
graiule disi.inct* du .Soleil et de la Terre,” writes IMngrc in his 
“ ('oimbigraphie.” Upwards of a century has since elapsed, 
.and yet no cermet observed in llie meantime has had ajieriheUon 
distance at all ajiproaehing that of the comet diserm-red by Pere 
Sarabat at Nismcs on July 31, 1729. The comet was seen until 
the end of January following, and w.as observed by Cassini until 
the i8th of that mrmth. h'rom some of his observations newly 
reduced, Burckhardt calculated both parabolic and hyiierbolic 
orbits which were first published in the Connnissance des Temps 
for 1821, Recently, employing Burckhardt’s reductions of 
Cassini’s observations on Seplcnilier 3, November 10, and 
January 16, Mr. Hind has found the following parabolic 
elements : — 

Pcriheli »n passage, 1729, June 16*15422 M/P. at Paris 

L' ngitude of perihelion 321 2 46*1 1 Mean 

ascending node ... 310 37 8'3 / Equinox 

Inclination 77 4 6*o ) 1730*0 

L' gariihm of perihelion distance.. 0*607513 
Motion— direct 

By which the middle oliscrvation is repre.sented within 16" in 
longitude and 10” in latitude. I'he distances from the earth and 
sun at the times of the three observations are 

1729 .Sept. 3 .. From Sun, 4*107 ... Fr »m Earth, 3*142 

Nov. 10 ... „ 4*240 ... „ 4*339 

1730 Jan. 16 4*439 ... „ 5*132 

'ITie distance in jicrihelion is 4*05, the earth’s mean distance 
from the sun being taken as unity. 'Hie comet of 1747 had a 
perihelion distance of 2*198, which is the nearest approach 
to that of the comet of 1729 ; it was a very exceptional and 
extraordinai*)’ b idy. 
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CONSTITUTION AND ORIGIN OF THE GROUP 
B OF THE SOLAR SPECTRUM^ 

l^HEN a single prism spectro!»co|>e is directed towards the 
* * sun at the moment when it is in the ncighbouriiood of 
the senith, we perceive near C, at about a fourth of the dis- 
tance separating it from the extreme red, a strong black line» 
whidi Frauenhofer has named H. Under a more powerful in- 
strument of five or six prisms this line becomes a very black 
broad band, separated from the region of C by what may be 
described as almost an empty space, the lines which do exist 
in tt being few and faint. On the other side this band is followed 
by well-marked lines, which appear to lie very regularly spaced, 
and the first of which show sr>me indications of being double. 
Father Secchi had vainly attempted to resolve the band H ; on ' 
this subject he writes : — | 

** Certain bands which in ordinary instruments seem to be I 
stumped consist in reality of numerous perfectly distinct lines, as 
is seen in a spectroscope possessing great dispersive power ; but ' 
»ome of them arc really masse<I towards the edge, and there it is 
impossible to separate them, however powerful the instrument 
employed. We may cite as an example Ine lines of the group B ** 
(Li Soleilt vol. i. ed. 1875, p. 235). 

The statement of the learned physicist shows that, at the 


time he wrote the above, spectroscopic apparatus had not been 
brought to very great perfection or i^wer. In point of fact the 
dispersion of eight or ten prisms sunices to show that the band 
B IS really formed of a large number of distinct lines. With my 
hiehly-dispersive instrument it becomes resolved in a truly mar- 
vellous manner. The seventeen lines composing it are distin* 
guished with the greatest clearness, and may to vcit exactly 
measured. ThoM following it on the red side are all broadly 
doubled, presenting in their regularity a very remarkable ap- 
pearance. 

In 1878 Messrs. Piazzi-Smyth and Langley succeeded for the 
first time and almost simultaneously in resolving this group. 
Piazzi-Smyth, working with prisms, obtained only an incomplete 
resolution, whereas, by means of Rutherford’s excellent appli- 
ances Langley not only separated all the lines, but also de- 
termined their wave-lengths. Being unaware of the work of 
these physicists, I fancied I had been the first to obtain these 
results in 1879, when making the first essays with my highly- 
dispersive apparatus. The sulphide of carbon compound 
prisms, whicn M. I^urent had just made, were merely mounted 
on a drawing-board, were badly regulated, badly sheltered from 
variations of temperature, and could not yield the results that I 
now obtain. The drawing which on that occasion T published 
in the Com/>/is fiendus is incomplete and inaccurate. That 


Solar Spectrum— Region R, by M. b. Thullon, 

PoAilion of the lines. 

Mean oApect of region B when the 8un is 80* from the zenith. 

M 60* ,, inoUt weather. 

M , M •• 60* ,, dry ,, 

Non'tclluric lines. Spectrum of region R as it would appear if observed outside the atmosphere. 


|which accompanies this article has liccn made with the greatest 
care and to a scale on which the errors of iH>shion can scarcely 
exceed l/iomm. It is more complete than any I have yet seen. 

The explanations given at the loot of my design enable us to 
recognise at a glance ; (i) the metallic lines, (2) the telluric lines 
produced by the variable element of the atmosidicre (beyond oil 
doubt aqueous vapour) ; (3) the telluric lines proceeding from the 
constant elements (oxygen, nitrogen, carbonic acid). The group 
is thus seen to consist of a |>enciT of seventeen rays, constituting 
properly speaking Frauenhofer’s B-hand ; of a system of twelve 
couples with intervals increasing regularly from right to left, 
whereas the distance of- the constituents diminishes with equal 
regularity in the opposite direction ; lastly, of a somewhat im- 
portant group belonging to the vamiiir of water, the whole inter- 
spersed with a fdw wemc metallic lines. 

When we survey the solar spectrum given by my apparatus, 
beginning with the violet, and when we behold the thousands of 
lines composing it distributed in all the regions without any 
apparent kind of order, on arriving at the group B we feel, as 
Mr. Langley remarks, the same impression as does a traveller 
lost in a virgin forest when he suddenly finds himself in the 
presence of a perfectly straight avenue of trees planted with 
mathematical regularity. It should be added that A at the 

‘ Paper by M. L Thollon in Astromumiqw^ May 1884. 


extreme red, and a comprised between C and D are identically 
constituted. If they attract less attention it is because A is 
nearly at the limit of the field of vision, while the regularity of a 
is disguised by a laige numlnir of lines foreign to its origin. 
Beyond these thrro cases chance alone seems to have presided 
over the distribution of lines throughout the whole spectrum. 

But the interesfattaching to these groups is due not only to their 
remarkable appearance, but also and especially to the question 
of their origin. In what regions are produced the absorptions 
which give them birth ? In the solar atmosphere, in the terres- 
trial atmosphere, or in some medium comprised between the sun 
and the earth ? Do these absorptions proceed from a common 
element, and if so what is its nature ? The most contradictory 
answers have been given to these various questions, which have 
already long since been asked. 

To speak only of B, after his memorable experience of La 
Villette in 1866, M. Janssen asserted that this group was at least 
to a great extent due to aqueous vapour. The little sketch 
lished by him in the Anmalts de Ckimie et de PJkysi^mi 
series, vol. xxiv. p. 21 7) in fact shows, facing B, bands^ 
absorption due to the vapour of water, and correspond* 
exactly to the spectral bands yielded by the seuing sun in 
I region. On the other hand, Angstrom, who had devoted much 
I study to the question, tells us that at the low temperature ofay* C., 
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when the other tellaric lines had almost entirely disappeared, he 
S8W B perfectly distinct. At a like zenith distance from the 
sun this group seemed to him even blacker and more intense 
than usual. Hence his ii^erence that it could not proceed from 
the vapour of water. This eminent physicist, a thoroughly con* 
vinced partim of spectral unity for the simple gases, had ascer- 
tained that in the spectrum of atmaspheric emission there was 
no tr^ of any ray or band corresponding to B. It followed 
for him that the air could not absorb radiations it was incapable 
of emitting. If therefore this group, variable like the other 
t^uric rays, could be attributed neitner to aqueous vapour, to 
nitrogen, nor to the oxygen of the air, from what element did 
it derive its origin? Angstriim »K>ke of carbonic acid, but per- 
haps without l^lieving in it. He seemed deeply interestect in 
T^dall’s experiments on the absorbing power of gases by heat. 
We know that this skilful investigator had found that the co- 
efficients of absorption of oxygen and nitrogen by no means 
corresponded with the coefficient of absorption of the air. The 
difference he attributed to some unknown element sufficiently 
rarefied to escape our analyses, and endowed with immense 
absorbing power. Anptrom had probably this unknown ele- 
ment in his mind, but he remained uncertain to the last. 

The great authority of the Swedish jihysicist could not fail to 
have its influence on the judgment of those approaching the 
(question after him. Captain Abney, who has so greatly dis- 
pnguished himself by his remarkable scientific lal>ours, asseiis 
in Nature (October 12. 1882, p. 585) that the groups A .and B 
cannot be regarded as telluric, but as proceeding from a medium 
lying between the sun and the earth. Tiazzi Smyth, who had 
at first looked on B as telluric, seems to have finally adopted 
Captain Abney's views, and is disjxised to think that B as well as 
A may after all be the product of some interplanetary medium. 
In his opinion the recent theories of Siemens seem to confirm 
his view of the case. 

The attention that I have for several years paid to the portion 
of the solar spectrum stretching from A to /j has naturally led 
me to deal with this subject. Here is the method by which T 
succeeded in separating and classifying the spectral lines. After 
certain preliminary measures taken with the greatest care to 
determine their exact position, each region of the spectrum is 
drawn on t>so maps. The first is intended to reproduce the 
appearance of this region when the sun is at 60® from the zenith, 
the second when at to". These distances have been chosen in 
such a way that in the latitude of Nice the observations may be 
continued throughout the year. When the we.alhcr seems 
favourable at the hour when the sun is in the desired position, 
the intensity of each line i- marked on the map itself with all 
possible exactness, the hygrometric state of the air being indi- 
cated each time. The process is slow, delicate, and laborious, 
but the result is certain. After I have thus made eight or ten 
series of observations on each drawing, they are carefully exa- 
mined, and the indications relative to any given line enable me 
confidently to decide: — (i) whether it is not metallic; (2) 
whether a telluric line belongs to a constant or to a variable at- 
mospheric element. By this method I have been al>lc to satisfy 
myself that A, B, and a are telluric groups due to the constant 
elements of the air, /f/ the sanu distance from the zenith they 
have always the same intensity, I refer of course only to the 
main groups in each of them, and to the couples following them 
on the least refrangible side. 

It remained to determine exactly to what atmospheric ele- 
ment the groups in question were to l>e attributed. M. Egoroff, 
Professor of Physics at the University of Warsaw, has recently 
succeeded in solving the problem. He had for several years 
ardently devoted himself to this inquiry, and in 1882 we jointly 
made a series of experiments on tne subject in the Pans Ob- 
servatory. A pencil of electric light directed from Mount 
Val^ricn on the Observatory, distant 10 km., gave us the spec- 
trum of the telluric rays all but complete. There was no diffi- 
culty in distinguishing A, B, and a, which are so easily recog- 
nised. Capt. Abney has questioned the results obtained by us. 
Yet they are incontestable, and in any case the experiment can 
be easily related. 

awer these preliminary studies, M. EgorofT, operating 
P ? ®*3®«n closely compressed in a metallic tube, and 
troversed lenj^wise a pencil of strong light, has obtained 
the g roups A and B. ^ The thickness of the oxygen thus tra- 
versed wu doubtless insufficient for the production of a. But 
Irowever be, it may now be confidently asserted that these 
three, which are of such remarkable appearance, and which so 


closely resemble each other, have their origin in the absorption 
due specially to atmospheric oxygen. 

I need not dwell upon the importance of this result ; but how 
is it to be reconciled with the observations of Messrs. Janssen, 
Angstrom and Piazxi Smyth ? To judge from the sketch con- 
tained in the Jnnales, and above referred to, M. Janssen must 
have seen in the spectrum of aqueous vapour bands correspond- 
ing to those of the solar spectrum in the region of B. One of 
them even coincides exactly with the chief member of the group. 
According to my own observations, to produce this effect the 
va^iour of water would have to yield at this point a non-rcsolvable 
band, which would simply obscure the intervals between the lines, 
os is seen in the spectrum i of my drawing. This observation 
should then vary according to the hygrometric state of the air, 
and not, as it has always sceme<l to me, according to the height 
of the sun. Or else this band is not represented in the exact 
position it ought to occupy, and should be shifted more to the 
left, w'herc in fact are found many lines of the vapour of water 
constituting an important group (see plate). 

If, on the other hand. Angstrom saw B more intense at a 
temperature of 27® C., it was doubtless owing to a simple effect 
of contrast. The other telluric lines being greatly weakened, 
those that retain their intensity must naturally appear blacker. 
Such .an effect is frequently produced in the course of my obser- 
vations, and against it I have to be constantly on my guard. 
And now how can we explain why the spectrum of absorption of 
the oxygen differs so much from its spectrum of emission? The 
lack of sufficient data renders all explanation impossible ; but the 
certainty of the fact obliges us to conclude that etdd has not 
the same properties as incandescent oxygen, and allows us to 
suspect that it may Iwj the same with all gases. 

In asserting that A and even Bclo not really vary in intensity 
when the sun a]’)proaches the horizon, such an eminent observer 
.as Piazzi Smyth would have greatly surprised professional spec- 
troscopists, were they not aware how difficult and delicate a 
matter is tlie management of an apparatus of highly dispersive 
power. Let hut the luminous pencil be badly adjusted, the 
Jirisms less than faultlessly regulated, the slightest clounincss settle 
on the surfaces, the images especially in the extreme red, 
will at once appear as if drowned in the diffused light, which 
obscures the most evident effects and even disfigures their essen- 
tial characters. Strange phenomena arc often produced, the 
causes of which it seems impossible to discover, and which 
easily give rise to illusions. But when we work under favour- 
able conditions with a well-designed and well-constructed appa- 
ratus, it becomes supembund.antly evident that A and B vary 
considerably in intensity according to the height of the sun, and 
are certainly telluric. 

During llie total eclipse of 1882, both M, 'rrc])ied and myself 
fancied we observed on the edge of the lunar disk a notable 
strengthening of the rays of the H group. If Captain Abney’s 
theory could have l>ecn confirmed, it would have certainly added 
great weight to f)ur observations, and for my own part 1 should 
nave felt highly satisfied at the result. Unfortunately, the at 
mosphcrc of oxygen which should now l>e attributed to the 
mmm in order to produce the observed effects, seems scarcely 
reconcilable with the absence of refraction in the luminous ravs 
striking the edge of our .satellite. I greatly fear the results 
obtained in Egypt are one of those illusions, of which nearly all 
spectroscouists have lieen more or less the victims. 

It would now be important to ascertain whether the nitroeen 
and carbonic acid of the air may not be represented by any line 
or any group in the .solar spectnim. The study I am at present 
engaged in, acconling to the alxive described method, will not 
fail, I trust, to yield nrecise results on this important point. 
Hitherto, apart from llie oxygen groups, I have discovered no 
line that may be confidently attributed to the constant elements 
of the atmosphere. Hence it is desirable to await the result of 
m^ researches liefore mving effect to the project adopted by M. 
Bischoffsheim to establish on Mont Gross metallic tubes of con- 
siderable length, in which the spectra of absorption of gases 
may be studied on a grand scale. 


7 HE MIGRATIONS OF SALMO SALARY* {L) 
IN THE BALTIC 

'T'HE following statement gives further details supplementary 
to our recent article on this subject 

.Since the earliest times salmon have been caught in the 
Finnish rivers which had in their mouths or entraib hooks 
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of « peculiar xhaiM entirely unknown in Finland, Such hooks 
have been found in salmon taken in all Swedish and Finnish 
rivers falling into the Gulf of Bfjlhnia. At one of the «^Imon 
fisheries in the Ulc 4 River, for instance, where the fish is sold 
cleaned, twenty-five such hr>oks, all of brass, were collected last 
Mtmmer and handed to me. With a few exceptions the hooks 
are of one kind, viz, made of brass wire 2 to 2*5 mm. thick, a little 
compressed in the hwik itself, while the length varies from 9*5 
to 11*5 cm. Mrwt of the hooks arc 10-5 cm. in length, and 
the width of the bend 2*5 to 3*5 cm. fienerally a bit of line 
I to 2 mm. thick, made of flax, han^s to the hook, while, v/hen 
the line is long enough, a k*a<1, conical in shape and lo to 20 
grm, in weight, is found on the same. Sometimes Latin charac- 
ters are engraved on the lead, as, for instance, in one taken in 
the above-mentioned river last summer, which had on it “ C 
and K ” on each side, 1 am of opinion that all the hooks 
which have passed through my hands are of tlie same type and 
manufacture. 

As it is of great practical value to tliscover whence these 
peculiar brass nooks have come, 1 have given con^iderahle 
attention to the question, the r<*sult of which is tli.a! 1 have ciaiie 
to the conclusion that they were brought from the north coast of 
Germany, where they are used for salmon-fisbing in the winter, 
(irent fisheries are carried on along this coast in a flepth of 30 to 
60 in. and 10 t(* 30 km. from the shore, ,'is far .ns, ami jirobnhly 
lieyond, the Russian frontier. 'J'he lines used are very like those 
used on the south coast of Sweden, but the hof)ks ami leads are 
quite difTerenl. Trof. Renecke, of Konigsberg, to whom 1 sent 
a hook taken from a s.almon in the lJle.l River, asserts loo that 
these have come from the shores of Prussia and l*omerania. 
As hooks of this kind are not used in any other pari of the 
Baltic or outside of it, it is evident that the salmon must have 
brought these from the above-mentioned places lo the shores of 
the Gulf of Bothnia. 

It is, on the other hand, hut seldom that hooks of iron and 
tin are found in salmon in our rivers, wliich is caused, 1 believe, 
by the circumstance that the Scamlinavians use far stronger lines 
for salmon-fishing than the (ieim.ins. I have, howevei, two in 
my possession which are of the exact kind used hy fishermen in 
the sen about Bornholm and the soutli'cast coast of Sweden. 

Besides the abovc-mentione<l kinds of luuiks I have olHuined 
a very peculiar one taken fnim a salmon olTT the town of 
Kristineslad. Jt is 4 cm. long, of hammered thick brass wire, 
and of a verv uncommon .shape, and through two holes fasienetl 
to two double-twined brass wires 40 cm. long, ami i mm. thick. 

1 do not know from what part of the Baltic this strange hook 
hails, hut 1 believe fn>m the Russian sluire of the same. 

The discovery »»f hooks of a foi’eign shape in salmon in the 
northern rivers of Sweden and Finland was mmlc about 200 years 
ago, ns may lie seen in the journals of the Swedish Ac.ademy 
of Scienees of the seventeenth century, and oven at that dale 
their remarkable shnjie and manufacture attract e<l attention. 

The relatively great number of brass books found in salmon 
taken in the rivers around the (iulf of Bothnia demonstrates 
beyond doubt that the fish, after visiting tlie coast of Northern 
Germany, return to the norlliernmosl slmres of Sweden and 
Finland, while some have visileti the southern part of Sweden on 
their way north, ns the iron hooks clearly imlieate. If it is true, 
ms is general!)' Iielieved, that the salmon returns for spawning to 
the rivers of its birth, we may with equal force assume that the 
great takes of young salmon cm the southern coast of Sweden 
and the shores of Baltic Germany during recent years is due to 
the rigid closing in of the rivers of Nortliern Sweden and Fin]«'ind, 
whence they migrate south. During the last fifteen years, since 
when closing l>egan in the Finnish rivers, the takes of young 
salmon — from 1 lb. to 2 lb. in weight — in nets about Bornholm 
and on the shores of Germany, have fabulously increased, and 
my opinion is that these fisheries are of such a destructive nature 
to this noble fish in Sweden and Finland that some arrange- 
ment ought to be made l)etwecn the Baltic Powers to put a stop 
to the same. 

By marking the salmon in England and Scotland, pisci- 
colturiits have come to the conclusion that varieties of salmon 
during their stay in salt water visit preferably certain nails of 
the coast for their food ; thus, according to the late Frank Buck- 
land, the shores around Yarmouth are the favourite haunts of the 

bull-trout** of certain English and Scottish rivers. The great 
student of the salmon fishenes of Scotland, particularly those of 
the River Tweed, David Milne Holme, relates as an example 
of how quickly fish of the salmon kind can travel to a favourite 


feeding-ground, that a ** bull-trout ** marked with a silver thread 
with an inscription in the River Tweed, on March 29, 1852, was 
taken, on April 2, near Yarmouth, having thus accomplished a 
distance of nearly 300 miles in four days. Another fish was 
marked in the same river on March 10, 1880, and was caught at 
Yarmouth on May 5, having taken fifty-five days for the journey. 

As the salmon, Sa/mc solar ^ according to the experience 
gained in Scotland, prefers sandy feeding-grounds during its 
stay in salt water, and as the bottom of the Baltic on the 
coast between Mcmel and Riigen, at Bornholm and South-East 
Sweden, is sand at a certain depth, where its favourite food is 
found, the cause of the migrations of the salmon in the Baltic 
southwards may be accounted for, while their return to the 
northern rivers of .Sweden and Finland in the spring is un- 
/|uestionably due to tlieir breed ing»iinstincts. 

Helsingfors And. Joh. Malmgren 

THE BRITISH ASSOCIATION 

REPORTS 

Report of the Committee, consisting of Major- Gen, Sir A, 
Clark , R.E., C.R., Sir J, N Dottgl'ns, Capt. Sir F. J. O. 
litHtns, R,N,, K.C.H., F,R,S., Capt. J. Parsons, R.jV., Prof 
/. PreshoieJt, A'. /'..S’., Capt, W.J, I, IVkarton, R.N,, Messrs. 
PI, Easton, R, H. Grantham, f, B, Redman, J. S, Valentint, 
L, F. Vernon- //areonrt, IV, Whitaker, and J. W, Woodall, 
with C. E. I)e Ranee and W, Tophy Secretaries, appointed 
for the Purpose of Inquiring into the Rate Erosion of the Sea^ 
eoasii of England and Wal^s, and the I njiu nee of the Artificial 
Abstraction of Shingle or other Material on that Action, Drawn 
up by C, l\, De Ranee and W, Topley . — The importance of the 
subject referred to this (Committee for investigation ii universally 
admitted, and the urgent need for inquiry is ajiparent to all who 
iiave any acquaintance with the change^ which arc in progress 
around our coasts, 'I'hc subject i-* a large one, and can only be 
successfully attacked by many observers, working with a com- 
mon puriJo.sc and upon some uniform plan. 1’he Committee 
h.is been enlarged hy the addition of some members who, by 
oflicial position or sp-cial studies, are well able to assist in the 
woik. In order fully to appreciate the influence, direct or 
iiulirect, of hviman agent'y in modifying the coast-line, it is 
necessary to be well actpiaintcd with the natural conditions 
which prevail in the pljires referred lo. The main features as 
rcgarcls most of the cast and south-east coasts of England arc well 
known ; but even here there arc probably loc.il jieculiarilies not 
recorded in jiublished works. Of the west coasts much less is 
known. It has therefore been thought dcsimhle to ask for 
inform.'xtion uj)on many elemental^’ points which, at first sight, 
do not appear neccs.s.'iry for the inquiry with which this Com- 
mittee is intrusted. A shingle-beach is the natural protection 
of a coast ; the erosion of a sea-cliff which has a bank of^ shingle 
in front of it is a very slow process. But if the shingle be 
removed the erosion goes on rapidly. This removal may take 
place in various w.ays. Changes in the natur.il distribution of 
ibc shingle may t.ake place, the leasons for which arc not always 
at present understood ; upon ibis point we hope to obtain much 
information. More often, however, the movement is directly due 
to artificial causes. As a rule, the shingle travels along the shore 
in definite directions. If by any means the shingle is arrested 
at any one spot, the coast -line lieyond that is left more or less 
luirc of shingle. In the majority of cases such arresting of 
.shingle is caused by building out “ groynes,*' or by the construc- 
tion of piers and liarlwur-mouths which act as large groynes, 
C)rdinary groynes are built for the purjiose of stoppi^ the 
travelling of the shingle at certain places, with the object of 
preventing the loss of land by coast-erosion at those places. 
They arc often built with a reckless disregard of the con^uenccs 
which must necessarily follow to the coast thus robbed of its natiiw 
supply of shingle. Sometimes, however, the ^ynes tail m 
purixise for which they are intended-— by collecting an insam- 
cient am mill of shingle, by collecting it m the wrong places, or 
from other causes. These, again, are points upon n^ich much 
valuable information may be obtained. Sometimes the decrease 
of shingle is due to a quantity being taken away from the beach 
for ballast, building, road-making, or other purpos^ Solid 
rocks, or numerous large boulders, occurrinc between tide-marks, 
are also important protectors of the coasl-Tine. In some cases 
these have neen removed, and the waves have thus obtained a 
greater jxiwc. over the land. To investigate these various pwnts 



SepL 25 , 1884 ] 


NATURE 


533 


is the main object of the Committee. A lar;ge amoant of in- 
formation is already in hand, much of which has been supplied 
by Mr. J. B. Redman, who for many years has devoted special 
attention to this subject. Mr. R. B. Grantham has also made 
important contributions respecting piarts of the south-eastern 
coasts. But this information necessarily consists laigely of local 
details, and it has been thought better to defer the publication 
of this for another ye^. Meanwhile the information referring 
to spedal districts will be made more complete, and general 
deduction- may be more >afely made. As far as possible the 
information obtained will be recorded utK)n the six-inch maps of 
the Ordnance Survey. These give with mat accuracy the con- 
dition of the coast, and the position of every groyne, at the 
time when the sur\’cy was made. 

Appended is a copy of the questions circulated. The Com- 
mittee will be glad of assistance, from those whose local know- 
ledge enables them to answer the questions, resj>ccting any part 
of the coast-line of England and Wales. Copies of the forms 
for answering the questions can be had on application to the 
Secretaries. 

Appendix — Copy of Questions. — 1. What part of the English 
or Welsh coast do you know well ? 2. What is the nature of that 
coast ? [a) if clifiy, of what are the cliffs composed ? (^) what are 
the heights of the cliff al>ove H. W.M. ? Greatest, average, least. 
3. What is the direction of the coast-linc? 4. What is the 
prevuling wind? 5. What wind is the most important — 
(<?) in raising high waves? {/•) in piling up shingle? (r) 
in the travelling of shingle? 6. What is the srt of the tidal 
currents? 7. What is the range of tide? Vertical in feet, 
width in yards between high and low water, at spring tide, and 
at neap tide. 8. Docs the area covered by the tide consist t)f 
bare rock, shingle, sand, or mud? {a) its mean and greatest 
breadth ; {/>) its distribution with respect to tide-mark ; (r) the 
direction in which it travels ; {d) the greatest size of the pebbles ; 
(r) whether the shingle forms one continuous slope, or whether 
there is a ‘‘spring full” and “neap full,” if the latter, state 
their heights above the respective tide-marks, lo. Is the shingle 
accumulating or diminishing, and at what rate? ii. Jf dimi- 
nishing, is this due partly or entirely to artificial abstraction 
No. 13)? 12. If groynes are employed to arrest the travel of 
the shingle, state — (a) their direction with respect to the shore- 
line at that point ; (/») their length ; {c) their distance apart j 

(d) their height — (1) when built, {2) to leeward above the 
shingle, (3) to winrlward above ihe shingle ; (e) the material of 
which they are built ; (/) the influence which they exert. 13. 
If shingle, sand, or rock is being artificially removed, state — 
(a) from what part of the foreshore (with respect to the tidal 
range) the material is mainly taken ; {if} for what purpose; («•) 
by whom — private individuals, local authorities, public com- 
panies ; id) whether half-tide reefs had, before sucli removal, 
acted as natural breakwaters. 14. Is the coast being worn back 
by the sea ? If so, state — {a) at what special points or districts ; 
(if) the nature and height of the cliffs at those places ; at 
what rale the erosion now takes place ; (d) w'hat data there may 
be for determining the rate from early maps or other documents ; 

(e) is such loss confined to areas bare of shingle? 15. Is the 
bareness of shingle at any of these ydaccs due to artificial 
causes? (<?) by abstraction of shingle ; (//) by the erection of 
gro3mes, and the arresting of shingle elsewhere. 16. Apart 
from the increase of land by increase of shingle, is any land 
being gain^l from the sea? If so, state— (a) from what cause, 
as embanking salt-marsh or tidal foreshore ; (/d the area so 
regained, and from what date. 17. Are there “dunes” of 
blo^ sand in your district ? If so, state — (a) the name by 
which they are locally known ; {/>) their mean and greatest 
height ; (r) their relation to river mouths and to areas of shingle ; 
{d) if they are now increasing ; (e) if they blow over the land, 
or arc prevented from doing so by “ bent grass ” or other vege- 
tation, or by water channels. 18. Mention any reports, papers, 
maps, or newspaper articles that have appeared upon this ques- 
tion bearing uj^n your district (copies will be thankfully received 
by the Sectaries). 19, Remarkii bearing on the subject that 
may not seem covered by the foregoing questions. [N.H, — 
Angers to the foregoing questions will m most cases be ren- 
der more precise and valuable by sketches illustrating the 
pomts referred to,] 

SECTION A — Mathematical and Physical Science 

Cm Lfifs of Heat 6y Radiation and Convection as qdccted iy 

Dimensions of the Cooiing Body ; and on Cooling in Vacuum^ 


by J. T. Bottomley. — In the course of a series of experiments 
on the heating of conductors by the electric curreni, wKi^ were 
carried on during the past winter, 1 obtained a considerate 
number of results which both gave me the means of calculating 
for heat in absolute measure of various surfaces 
under different circumstances, and also caused me to undertake 
a number of special experiments on the subject. These eirori- 
ments arc still in progi^, and I am makii^E preparation for a 
more extended and complete series ; but a brief notice of some 
of the results already arrived at may not be without interest to 
the British .\ssociation. 

The experiments were made on wires of various sizes, some 
of them covered and some of them luirc, cooling in air at ordin- 
ary temperatures, and at normal and also at very much reduced 
pressures. 

The miKle of experimenting wm as follows ; — 

A current passing through a wire generates heat, the amount 
of which is given by joule's well-known law — 

(i) 

where C is the current, R the clectric.al resistance, J Joule’s 
equivalent, anil 11 the ijuantity of heat generated ]ier unit of 
time ; each being reckoned in C.G.S. units. Let / be the length 
of the wire, ./ its tliameier, and ot the specific resistance of the 
material at temperature (at which tein]ieralure let us suppose 
that the wire in the given external conditions is maintained by 
the current). Then 

Oti _ 

llcncc from (1) — 

(,) 

Consider, now, that the wire suspcndetl in the air is losing heat 
by its surface, and let us suppose that it neilher loses nor gains 
heat by its ends. Let //' be the quantity lost b>r emission from 
the surface per unit of time. Let t be the emissivity, or quantity 
of heat lost per unit lime per unit area of the ciMiUng surface 
per unit difference of tcmpeialures between the cooling surface 
and the siu rouiulings ; and being, as has been sail I nlxive, 
the temperature of the wire, let 9 be llie temperature of the sur- 
roundings. 'riicn 

ir X. wdi, e.{t - e) (3) 

But when the wire h.as acquired a permanent temperature, with 
the eurreni flowing ihioiigh it, there is as much heat being lost 
at the sides as is I icing gener.rfed by the current. In this case 
// = //' ; and we obtain the expression for e — 


4 

- H) 


( 4 ) 


My experiments consist in measuring the strength of the cur- 
rent and the temperature of the wire, the latter being effected by 
measuring the electric re istaiiee of a known length of the wire 
while the current is flowing through it, and hence inferring the 
temperature, 'rhesc being known, and likewise the tempera- 
ture of the surroundings, we have all the data for finding e^ the 
emissivity of the surface in absolute measure. The experiments 
of Mr. D. Macfarlane giving cmis ivitics in absolute measure 
are well known, and are or undoubted accuracy. They were 
com.iiunicated to the Royal Society (Prtfc. Roy. Soc., 1872, 
P* 93) ; ihc results are quoted in Prof. Everett’s “ Units 
and Physical Constants” (chap. ix. g 137 )* These experi- 
ments were made with a ropper globe about 4 cm. in diameter, 
suspended in a cylindrical chamber, with top and bottom, about 
60 cm. in diameter, and 60 cm. high. The resuUs may be 
briefly summed up as follows ; — 

Macfarlane finds an emissivity of about i/4000Lh of the 
thermal unit C.G.S. per square centimetre per second per degree 
of difference of te nperatures between cooling body and sur- 
roundings for a polished surface, with an excess of te iiperature 
of a little more than 60” C. ; and, for a blackened surtace, the 
same emissivity with an excess of 5^* C. or under. 

Usi^ round wires of small diameter (0*85 mm, and under), 
and with the surfaces either brightly polished or in common dull 
condition of a wire fresh from the maker, I have found a much 
larger emissivity than 1/4000. 1 have obtained different values of 

/ for wires of different sizes, varying from 1/2000 down to 1/4^ 
which was obtained with a wire of 0*40 mm. diameter, and with 
an excess of temperature of 24” C. It seems to be shown by aU 
the experimenU 1 have made that, other things being the same, 
the smaller the wire the greater the emissivity. 
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To do AWfljr with the part of the emusivity which is due to 
ooovection and conduction by the air, I have commenced experi- 
ments on loM of heat by small wires in the nearly perfect vacuum 
afforded by the modem mercurial air-pump. 1 ni$ part of the 
eubiect was experimented on long ago t^ Dulong and Petit, and 
within the last few years by Winkelman and Kundt and Warbuig ; 
lastly, and much more perfectly, by Mr. Crookes {Proc. Roy. 
Soc., vol. xxxi. p. 239), though in no case, I believe, were the 
emUsivities in absofute measure determined. The conclusion 
come to by all these cx;)crimenters is the same, namely, that 
there is a rlecreasc of emissivity due to lowering of the air- 
pressure, this decrease l^eing ver^ small for a reduction down to 
one-half or one-third of the ordinary atmospheric pressure, but 
becoming vety great as the vacuum approaches completeness. 

The very interesting experiments of Mr. Croolces seem to 
show that, even with the nigh vacuum which he obtained, the 
effect of the residual gas in carrying off heat from the cooling 
bo^ was far from being annulled. 

Ine following table shows the emissivity of a copper wire 
with bright surface half a metre long, 0*40 mm. in diameter, and 
sealed into a glass tube alxiut 1 *5 cm. in internal diameter : — 


PreMNure, 
760 millimH. 


PreNMurc, 
38^1 milliiiih. 


PrcNNutt:, 
iBo minima. 


4 '7 '1833 

33*5 ' 1/3084 

56 1/3114 


4‘5 1/1784 

at *5 i/«99fi , 

58 x/ai8o I 


5 5 , 1/3176 I 
33.5 I 1/2174 I 
55 1/2082 


»7 »/6443 

68 1/5620 

1/4606 ' 


The following tabic may also be found interesting. It shows 
the emissivity in absolute measure of some materials commonly 
used as insulating coverings for wires. 


Specifyitig number 
B.W.G. mid, 
nature of covering 



la i||S 

II ill I 


i'i !s 


I / - Minissivity 


No. 22, Nilk-covered ••• 
No. a6, cotton-covered 
No. a6, si Ik -covered ... 
No. 33, gutta-nercha... 
No. 33, tinned, guttu-'j 
percha-covered, andj 
double cotton cover- 1 
ed outside 1 


100 ‘0395 '76 *06 

lou ’U94 '50 ! ‘88 

too 1115 ‘45 , ‘57 

100 ‘0455 ‘72 j r67 


too ‘0433 ‘73 : *’86 


0001333 
0001385 
9 '8 0*002020 

0000854 


0000759 


On Some Phettomina Cottfttr/fd wUA Iron and othtr Metals in 
the Solid and Molten States ^ with Notes of Experiment s^ by W. J, 
Millar, C.K., Sec. Inst. Kngincers and Shipbuilders in Scotland. 
—I, Object of Paper » — Results of experiments by the author 
with various metals, sucli ns cast-iron, ^n-metal, phosphor- 
bronze, lead, copper, and type-metal. I’he object being to 
determine the cause of the well-known phenomena of the flot- 
ation of cold cast-iron on molten cast-iron, and os to whether 
any expansion took place upon solidibcation in the metals above 
noted, a. Notes ot some of the experiments from which the 
author concludes that the cause of flotation of the solid metal 
on liquid metal of the same kind is buoyancy., due to expansion 
suddenly set up in the im oersed pieces, and that this expansion 
was found by careful measurement to be at least equu to the 
shrinkage or total decrease in length of the piece from white hot 
solid to Anally cooled down solid. Further, that the expansion 
obs^red is obtained within much lower limits of temperature 
than the shrinkage ; as the pieces, which were in all cases re- 
moved from the molten metal, immediately on appearing floating 
hardly showed rednesst and when broken it was found that the 
crystmline character of the metal remained 3. Notes of experi- 
ments made by gradually heating pieces of cast-iron— the results 
of all these experiments leading the author to conclude that the 
rate of expansion in cast-irem is at first much more rapid at low 

* Tumpemturs nrebsbly much too low. I'he wife, sagging down, touched 
tna ituttdc of the glau tub^ in several pednts. 


temperature than afterwards at hi^ temperature. • 4. From 
experiments carried on with pieces of lead and copper and type- 
metal, it was found that if any flotation occurrea it was only 
with small light pieces— heavy pieces sinlring and remaining at 
bottom of laSe. Gun-metal and phosphor-bronze behavediike 
cast-iron. 5. Consideration of tne peculiar appearance, or 
“ breakj* observed on the surface of medten cast-iron, the Agures 
presenting a geometrical pattern, like interlacing drdes or stars. 
The author believes that this appearance is due to cracks forming 
upon the rapidly forming skin— these cracks taking more or less 
a circular form from the convex forms into whira the various 
parts of the surface are thrown, due to the bubbling up of gas or 
air. This appearance is limited to cast-iron, and experienced 
ob.servcrs can tell the quality of the iron from the form of pattern 
or figures showing on the molten surface. 6. From observation 
and experiments carried out from time to time, the author con- 
cludes that no ))erceptible increase of volume of the metals noted 
occurs at the moment of solidification; at least when free from 
air or gas confined within the casting. 

On a Uyrostatie Working Model oj the Magnetic Compass^ by 
Sir William Thomson.— In my communication to the British 
Association at Southport,’ 1 explained several methods for over- 
coming the diflicultics which had rendered nugatory,!' 

all ])revious attempts to realise Foucault’s beautiful idea 

covering with i^erfect deflnitencKS the earth’s rotational motion 
by means of the gyroscope. One of these, which I had actually 
myself put in practice with partially satisfactory results, was a 

Gyrostatic Balance for Measuring the Vertical Component of the 
Earth's Rotation, 

It consisted of one of my g)*rostats supported on knife-edge^ 
attached to its containing case, with their line perpendicular to 
the axis of the interior fly-wheel and above the centre of 
gravity of the fly-wheel and framework by an exceedingly 
small height, when the framework is held with the axis of 
the fly-wheel and the line of knife-edges both horizontal, 
and the knife-edges downwards in proper position for per- 
forming their function. The apparatus, when supported on 
its knife-edges with the fly-wheel not spinning, may be dealt 
with as the beam of an ordinary balance. Let now the frame- 
work bear two small knife-edges, or knife* edged holes, like those 
of . the l^eani of an ordinary balance, giving bearing -points for 
weights in a line, cutting the line of the knife-edges as nearly as 
possible, and of course (unless there is rca on to the contrary in 
the shape of the framework) approximately perpendicular to 
this line, and, for convenience of putting on and off weights, 
hang, as in an ordinary balance, two very light pans by hooks 
on these edges in the usual way. Now, with the fly-wheel not 
running, adjust by weights in the pans if necessary, so that the 
framework rests in equilibrium in a certain marked }X}sition with 
the axis of rotation inclined slightly to the horizontal, in order 
that the axis of the fly-wheel, whether spinning or at rest, may 
always slip down so as to press on one and not on the other of 
the two end plates belon^'ing to its tw'o ends. Now, unhook the 
nans and take away the gyrostat and spin it ; replace it on its 
knife-edges, hang on the two pans, and And the weight required 
to balance it in the marked position with the fly-wheel now 
rotating rapidly. 'I'his weight, by an obvious fonnula which was 
placed liefore the Section at Souinj>ort, gives an accurate measure 
of the vertical comiMinent of the earth’s rotation.* 

Gyrostatic Model of the Dipping Needle 

1 also showed at Southf>ort that the gyrostatic balance de- 
scril)ed above, if modifled by flxing the knife-edges, with their 
line passing as accurately as possible throi^h the centre of 
gravity of the fly-wheel and framework, and with the faces of the 
knives so placed that they shall perform their function properly 
when the axis of the fly-wheel is parallel to the earth s axis of 
rotation, and the rotation of the fly-wheel in the same dit^ion 
as the earth’s, will act just as docs an ordinary magnetic dipping 
needle ; but showing latitude instead of dip, and dipping the 
south end of the axis downwards instead of the end that is 

> No repcMt of this coaimunication hat, so Ckr ax 1 know, hitherto appeared 
Id print. 

* The formula U 

sin /; 

where m denotes the balandtig weight ; gw the force of gravity uptm U 
the^ arm on whidi this force acts ; W the weight of the fly-whea : k its 
radius of gynidon : w its angular velodtx* ; 7 the earth 'sangalarveloctty ; and 
/ the latitude of the place. 
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tonrards the north as does the magnetic dipping needle. Thus, 
if the bearing of the knife-edges be placM east and west, the 
gyrostat will balance with its axis parallel to the earth’s axis, 
and therefore dipping >»ith its south eml downwards in northern 
latitudes and its north end downwards in southern latitudes. 
If displaced from this position and left to itself, it will oscillate 
according to precisely the same law that by which the mag- 
netic nerale oscillates. T f the bearings be turned round in azimuth, 
the position of equilibrium will follow the same law as does that 
of a magnetic dipping needle similarly dealt with. Thus, if the 
line of knife-edges he north and south, the jnrrostat will balance 
with the axis of the fly-wheel vertical, and if displaced from this 
position will oscillate still according to the same law ; but with 
directive couple eoual to the sine of the latitude into the tlirective 
couple experience<l when the line of knife-edges is eavt and west. 
Thus this piece of apparatus gives us the means of definitely 
measuring the direction of the earth’s rotation, and the angular 
velocity of the rotation. These cxi>eriments will, 1 believe, be 
verj' easily performed, although 1 have not myself hitherto found 
time to try them. 


GyrosiaHc MoAd of a Magnetic Compass 

At Southport I showed that a g}Toslat supported frictionlessly 
on a fixed vertical axis, with the axis of the fly-wheel horizontal 
or nearly so, will act just as does the magnetic compass, but with 
reference to “astronomical north” (that is to say, rotational 
north) instead of “ magnetic north.” I also showed a method 
of mounting a gyrostat so as to leave it free to turn round a truly 
vertical axis, impeded by so little of frictional influence as not 
to prevent the realisation of the idea. 'I’he method, however, 
promised to be «omewhat troublesome, and 1 have since ftnind 
that the object of producing a gyrostatic model of the magnetic 
compass may, with a very remarkable dynamical modification, 
be much more simply attained by merely suspending the gyrostat 
by a very long, fine wire, or even by floating it with .sufficient 
stability on a projicrly planned floater. To investigate the 
theory of this arrangement let us first suppose a gyrostat, with 
the axis of its fly-wheel horizontal, to be hung by a very fine 
wire attached to its framework at a |)oint, as far as can con- 
veniently Iki arranged for, aliovc the centre of gravity of fly- wheel 
and framework, and let the upjier end of the wire be attached to 
a torsion head, capable of being turned round a fixed vertical 
axis as in a Coulomb’s torsion balance. First, for simplicity, 
let us suppose the earth to be not rotating. The fly-wheel being 
set into rapid rotation, let the gyrostat be hung by the wire, and 
after being steadied as carefully as |K)Ssiblc by hand, let it l>c left 
to itself. If it be obsen*ed to commence turning azimuthalJy in 
either direction, check this motion by the torsion hc.'id ; that is 
to say, turn the torsion head gently in a direction op|)osite to 
the observed azimuthal motion until this motion ceases. 'I’hcn 
do nothing to the torsion head, and observe if a reverse azimuthal 
motion su]>er\'enes. If it does, check this moti<»n also by opposing 
It by torsion, but more gently than before. Go on until when 
the torsion head is left untouched the gyrostat remains at rest. 
The process g(»ne through will have been undisiinguishable from 
what would have had to be jwrformcd if, instead of the gyrostat 
with its rotating fly-wheel, a rigid liocly of the .same weight, but 
with much greater moment of inertia about the vertical axis, had 
been in its place, "rhe formula for the augmented moment of 
Inertia is as follows. Denote by — 

W, the whole suspended weight of fly-wheel and framework ; 

K, the radius of gjTation round the vertical through the centre 
of gravity of the whole mass regarded for a moment as 
one rigid body ; 

7C', the mass of the fly-wheel ; 

kt the radius of ©’ration of the fly-wheel ; 

the distance of the point of attachment of the wire above 
the centre of gravity of fly-wheel and framework ; 
the force of gravity on unit mass ; 

w, the angidar velocity of the fly-wheel^; the virtual moment 
of inertia r -.und a vertical axis is 


WK- + 


I'hc proof is very eas)’. Here it is. Denote by — 


the angle between a fixed vertical plane and the vertical 
plane containing the axle of the fly-wheel at any time t ; 
the angle (suppo^ to be infinitely small and in the plane 
of ^), at wmeh the line a is inclined to the vertical at 
time t ; 


H, the moment of the torque round the vertical axis exerted 
by the bearing wire on the susi^ended fly-wheel and 
framework. 

By the law of generation of moment of momentum round an 
axis perpendicular to the axis of rotation requisite to turn the axis 
of rotation with an angular velocity we have 

- g'Kat (2) 

at 

because is the moment of the couple in the vertical plane 
throuch the axis by which the angular motion dpjdt in the hori- 
zontal plane is produee<l. Again, by the same principle of gene- 
ration of moment of momentum taken in connection with the 
edementary principle of acceleration of angular velocity, we 
have 

+ ( 3 ) 

ICliminatiiig 6 between these equations wc find 

which j>rt)ve.s that the action of H in generating azimuthal 
motion is the same as it would lu? if a single rigid body of 
moment of inertia given by the formula (i), ns said above, were 
substituted for the gyrostat. Now to realise the gyrostatic 
model compass ; nirangc a gyrostat according to the preceding 
dcsc-ription with a very fine steel bearing wire, not less than 
5 or 10 metres long (the longer the better ; the loftiest siifli- 
ciently sheltered inclosure conveniently available should l>c 
clioscn f«>r the ext)erimenl). Proceed precisely as above to 
bring the gyrostat to rest by aid of the torsion head, attached 
to a beam of the roof or other convenient support sharing the 
earth’s actual rotation. Supjwse for a moment the locality of 
the experiment to be either the North or South Pole, the opera- 
tion to be perfijrmed to bring the gyrostat to rest will not be 
discoverably difTcrent from what it was, as we first imagined it 
when the earth was supposed to be not rotating. 'Phe only 
difference will be that, when the gyrostat hangs at rest, rela- 
tively to the earth, 9 will have a very small constant value ; so 
small that the inclination of a to the vertical will be (|uile im- 
perceptible, unless a were made so exceeilingly small that the 
arrangement should give the result, to discover which was the 
object of the gyrostatic mmlel balance described alwve ; that is 
to say, to discover the vertical component of the earth’s rotation. 
In reality we have mafic a as large as wc* conveniently can $ 
and its inclination to the vertical will therefore In? very small, 
when the moment of the tension of the wire nnmd a horizontal 
axis perpendicular to the axis of rotation of the fly-wheel is just 
sufficient to cause the axis of the fly-wheel to turn round with 
the earth. lx;! now the locality be anywhere except at the 
North or South Pole ; and now, instead of bringing the gyrostat 
to rest at random in any position, bring it to rest by successive 
. trials in a position in which, judging by the torsion head and 
! the position of the gyro.stat, wc see that there is no torsion of 
: the wire. In this position the axis of the gyrostat will be in the 
I north and south line, and, the equilibrium being stable, the 
direction of rotation of the fly-whccl must be the same as that of 
the competent rotation of tlie earth round the north^ and south 
horizontal line, unless (which is a case to be avoided in practice) 
the torsional rigidity of the wire is so great as to convert into 
stability the instability which, with zero torsional rigiditv, the 
rotational influence would produce in respect to the cctutlibnum 
of the gyrostat with its axis reversed from the position of gyro- 
static s ability. It may be remarked, however, that even though 
the torsional rigidity were so great that there were two xtablc 
ijositions with no twist, the position of gyrostatic unstable equi- 
librium made stable by torsion would not be that an ived at : the 
position of stable gyrostatic ecjuilibrium, rendered more stable 
by torsion, would be the position arrived at, by the natural pro- 
cess of turning the torsion head always in the clircction of finding 
by trial a position of stable equilibrium with the wire untwists 
by manipulation of the torsion head. Now by manipulating the 
torsion head bring the gyrostat into equilibriiim with its axis 
inclined at any angle, to that position in which the bearing 
wire is untwisted ; it wUl be found that the torque required to 
balance it in any oblique position will be proportional to the sin 
The chief difficulty in realising thU descnption results from 
the great augmentation of virtual moment of inertia, repre- 
sentwJ by the formula (1 ) above. The paper nt present commu- 
nicated to the .Section contains calculations on this sul^ect, which 
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throw light on many of the practical difficulties hitherto felt in 
any mewod of carrying out ^rostatic investigation of the earth's 
rotation, and which have led the author to fall back upon the 
method described by him at Southport, of which the essential 
characteristic is to constrain the frame of the gyrostat in such a 
manner as to leave it just one <lfgree of freedom to move. The 
paper concludes with the dcscrifHion of a simplified manner of 
realising this condition for a gyrostatic compass — that is to say, 
a gyrostat free to rotate alK)ut an axis either rigorously or very 
ap])roximatcly vertical. 

Section C — Geology 

Ofi Theories^ by Rev. E, Hill, M.A., F.G.S., 1 ‘utor 

of St. John's College, Cambridge. — On the Montreal Mountain, 
in the ncighl>ouring quarries, at the mouth of the Saguenay River, 
and more or less everywhere over all Canada and all the north 
and north-west of this continent, are seen phenomena which 
imply a former vastly extended acii<m of ice. 'fhe like are 
found over Europe and Asia, thus completely encircling the 
Pole. Many theories have been propounded to account for 
these facts. It is proposed to jiass these before you in review. 
Any explanation ought to account not only for c<ild greater than 
the present, Iml for accumulatjons of snow and ice. A kindred 
phenomenon is the greater size of the Antarctic ice-cap. The 
supposed interglacial warm jieriods, and tlie unf|ncstioned luxu- 
riance of Miocene vegetation in Cireenland, <>uglit also to find 
their causes in any thoroughlv satisfactory theory, 'fhe tlieories 
which have been propounded fall into three groups, as Cosmical, 
Terrestrial, and Astronomical (or Periodical). 'I'hc Cosmical 
theories are Poisson’s Cold-Space theory - incomprehensible ; 
and the Cold-Sun theory of S. V. Wood and others — hacking 
any evidence. 'I'he 'rcrreslrial theories are numerous. I. yell’s 
suggestion of Polar-contincnl and lujuatorial-occan is opposed 
by evidence that continents and oceans lay on much the same 
areas as now. 'I'hc contrary view, Polar-«)cean an<l Iu]ualorial- 
land, wouhl deserve tH>nsi<frration but for the same opposing 
evidence. 'Phe elcvalum view (Dana, Wallace), which alleges 
greater altitude of niountain-chains, disagrees with the strong 
evidence for land-depression during the (leiiod. 'I he submer- 
gence view of 1 >r. 1 >nwson agree’, with thb evidence, but requires 
elucidation. Alteration of ocean-currents (Gunn, I. S, Gntdiner) 
is a most powerful agency, but would act locally rather than 
universally round the Pole. Alteration of prevalent winds, 
hitherto WJirked out hy no one, deserves attentive eonsideration. 
Conditions are e( »neei cable which vuudd produce t>ver an area 
winds from cold (|uartcrs almost pcnn.inently. llowevei, this 
seems open to the same objection as the precinJing theory. Past 
come the Astronomical or Periodical theories. \ lilt of the 
earth's axis was suggesketl hy Helt, hut suggested as owing t<i 
causes which are wholly insuffieient. 'l ilting from astronomical 
agencies is slight, tluaigh its action would he in the direelion 
Tequired. Ilersehel suggested the h'.ccenlricity ihetwy, but almn- 
doned it. Adhemar's Precession theory, as explained by him- 
self, involve! an absolute fallacy, 'I'he celebrated view of Dr. 
^roll combines the Precession and Eccentricity theories into one. 
It exactly agrees wdlh the Antarctic greater extension of iee, ami 
provides an explanation of interglacial warm jwriods. 'I'he great 
difficulty in its way is to see bow a mere difleivnce in ilistrihu- 
tion through the year of an unchanged total lieat receipt can 
roduce consequences so vast. The laws of radiation exphain 
ul a very minute part, the laws of evaporation nerhap?* rather 
tmore ; but, so far as can at present be seen, Iniin together arc 
inadequate. Another serious objection is that the theory seems 
to require the climate of the northern hemisphere to in? now 
in a stale of change for the Udler, of which at jircsent there 
appears no evidence. Dr. Croll’s elalniratc explanations of the 
reaction of one effect upon another— fogs, deflection of currents, 
and the like — have no special connection with his own theory. 
They would act in all cases, and supiHirt all theories equally. 
The arguments, if admitted, would only prove that the earth’s 
climates are in a state of highly unstable equilibrium, in which 
a slight cause may produce an enormous change. Nor are his 
arguments universally admitted. In conclusion. Dr. CroU’s 
theoiy seems inadequate : alteration of currents and winds are 
the most powerful causes suggested hitherto : further investiga- 
tion ought to be made as to the nature and extent of the Int 
aeries of changes in the outlines of the continents of the globe. 

What h a Afmerai Veim (tr Lodrf by C. Lc Neve roster, 
C.A., D.Sc., F.G.S., H.M. In8|)ector of Mines.— -The author 


quoted briefly the definitions of a mineral vein given by Wen^, 
Carne, Von Cotti^ Grimm, Von Groddeck, OeiKie, Sandberg, 
and Serlo, who, in common with most geologists, have looked 
ujwn mineral veins as *Uhe contents of fissures.” While ad- 
mitting that a very large number of veins may be so described, 
the author contended that the exceptions are sufficiently im- 
portant and numerous to wart^t a change in the definition. He is 
of opinion that many of the principal and most productive tin-lodes 
in Cornwall are simply tabular masses of altered granite ad- 
jacent to fissures ; and he brought forward the opinions of other 
geologists to show that certain veins in the English Lake district, 
the Tyrol, Nova Scotia, Nevada, Colorado, California, and 
Australia, are not filled-up fissures. In conclusion, he proposed 
the following definition : *' A mineral vein or lode is a tabular 
mineral mass formed, more or less entirely, subsequently to the 
inclosing rocks.” 

The Acadian /iasin in Ametdcan Geolop'^ by L. W. Bailey, 
Gc«>logical Survey of Canada. — The Acadian Basin, embracing 
the regum iKmlering on and including the (»ulf of St, Lawrence, 
together with the provinces of New Brunswick, Nova Scotia, 
Newfounrlland, and I'rince Edward Idand, constitutes one of 
llu* n.atural physical divisions of the continent of North America, 
and exhibits many marked peculiarities of clim.itc and floral and 
faunal distribution. In its geological structure, and in the 
history which this reveals, its individuality is n(»t less clearly 
marked, bring often in strong contrast w ith that of other {Portions 
of the continent farther west ; and in some periods and features 
even exhibiting a closer relationship with the geology of Europe. 
In the present paper, the facts liearing upon this individuality 
are summarised and discusse<l ; including the consideration of 
the varying land-surfaces of Acadia in difTercnt eras, the time 
and nature of its physical movements, its climate, and its life. 
A review of recent progress in the investigaiitm of its geological 
structure is also given. 

Upon (he ImprobabiUty of ike Theory (hat former Glacial 
J\rio(h in the Not tlmn //cmisf>here were due to Tccentriciiy of 
the Tatth's Orhit^ and to its lUint>r Perihelion in the Norths 
hy W. F. Stanley, F.(i.S., F. K. Met.S. — The iheoiy of Dr. 
C roll, accepted hy many geologists, is that former glacial periods 
in the northern liemispherc were due to greater eccentricity of 
the carlh's orbit, and to this hemisphere being at the time of 
ghici.uion in winter perihelion, 'I'his theory is ^upporleil upon 
ccJiiditions that are stated to rule approximately at the present 
lime in the southern hemisphere, which is assume<l to l>e the 
colder. Recent researches by Ferrel and Di. Ifann, with the 
aid of temperature observations taken by the recent 'I’ransit of 
Venus expeditions, have shown that the mc.in tem|>erature of 
the stuilhern hemisphere is e<|ual it), if not higher than the 
northern, the pro|>orlions l>eing I5'4 southern and 15*3 northern. 
'J1 e conditions that rule in the south at the present time are a 
limited frozen area atx)ut the South IVdc, not exceeding the 
sixtieth parallel of latitude ; whereas in the north frozen ground 
in certain districts, as in Siljcria and North-Western Canada, 
exiemls lH*yond the fiftieth parallel ; therefore by comparison the 
north, as regards the latitude in which (ireat Britain is situated, 
is at present the most glaciated hemisphere. As it is very diffi- 
cult to conceive that the earth had at any former period a lower 
initial temj»eralure, or that the sun |>cjssessed less heating power, 
glaciation in the north could never have dependetl uj>on the con- 
(iiiit»iis argued in Dr. C' roll’s theory. The author suggested that 
glaciation within latitudes between 40" to 60 was probably at 
all ]>eriiKls a local ])heno:nent>n <iepending upon the direction 
taken by aerial and oceanic currents ; as, for instance, Green- 
land is at present glaciated, Norway ha^ a mild climate in the 
same latitude, the one l)eing situated in the predominatix^ 
northern Atlantic currents, the other in the southern. Certain 
physical changes suggested in the distribution of land would 
rexerse these conditions and render Greenland the wanner 
climate, Norway the colder. 

On the Occurrence of the Xorut^ian ** AMtitbrin^r'* in 
Canada^ roiih a few Noies on the Aficroscofie Charaeitrs of some 
Laurentian Am/*hiboliteSf by Frank D, Adams, M.Ap.Sc.t 
Assistant Chemist and Lithologist to the Geological Survey of 
Canada. — The paper first gives a short account of the investi- 
pations wdiich have been made on this amphibole-scapolite rock 
in Norway, where all the principal deposits of apatite either 
traverse it or occur in its immediate vicinity. The deposits of 
apatite in Canada generally occur associate with some variety 
of highly pyroxenic rock, often holding orthoclase and quarts. 
The ** Apatitbringer ” has, however, recently been found in the 
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vicinity of the town of Arnprior on the River Ottawa. It 
closely resembles the Norwegian rock, both in external appear- 
ance and in its microscopic characters, containing hornblende, 
scapolUe, and pyroxene as essential constituents, A number of 
amphibolites in the Museum of the Geological Survey of Canada, 
which resemble this rock in appearance, have been sliced and 
examined with the microscope, and one of them found to con- 
tain scapolitc in large amount. It was collected at Mazinaw 
Lake, in the township of Abingcr, and is from the same lK*lt of 
homblendic rocl;s as that in which Arnprior is situated. The 
paper closes with n short account of some of these amphiUdiics, 
Ceolo^inl Ape of thf Acadian Fauna ^ by tl. F, Matthew, 
A.M,, F. R.SA'. — In this sketch an attempt is m.adc, by com- 
parison with the Cambrian fauna of other countries, .ind esj-Kicially 
of Wales, to fix more exactly than has hitherto l»een d ne the 
position of the asscmbliigc of organisms fouml near the Kase of 
the St. John group, 'rhe trilobites are taken as a criterion for 
this pun>ose, A brief statement of the position and thickness of 
the iWds h given, showing the relation of the fauna to the forma- 
tion as a whole. It is shown that the genera and species of the 
Acadian trilobites do not agree with those of the Menevian, in 
the restricted a]>]) 1 ication of that term now in vogue ; tlie great 
Paradoxidcs wiih short cyclobcs, and the genera Anofolcnuu 
Agt'auhs (= Arioneilus)^ Erinnys^ and fJA H-tphahna being, so 
far as known, .ab.scnt from it. On the other hand, it shows very 
close relationshijxs in its genera to the .Solva group fauna, 
especially in the following species 

Solva OiMuii Acadi.'iu F.'iwnu 

Conocoryphe sclvf'ttds^ Hicks Ctcnoccpkalu^ llarlt sp. 

ConocoTjpftc hufos Hicks Couocoryphc ckx^nSs Hartt sp. 

Paradoxides harknessi^ Hicks Parado.xidc'^ ctcmhticus^ Matthew 

As bearing on the question of the age of the .Acadian fauna, the 
development of the eycloljc in ParadoxUcs is rcfcrrc<l to, and it 
is shown that while in the Cambrian rocks of Wales the length 
of the eyelobe is in direct relation to the age of the strata, the 
Paradoxides of the .Acadian Hiuiia, liaving continuous t»r nearly 
continuous eyelobcs, .ire more primitive in ihcir facies than those 
of the Menevian, .and agree with the species found in the Solva 
group. Tlie family of Conocoryjdndiv, restricting the name to 
such species as those described hy ('onla under Comnorypke am] 
Cieptocephalut^ me a markc<l feature (jf this early fauna ; and 
Conocotyphe has a characteristic suture not observed in the 
Menevian genera. 'I'lie .Acadian Ctmocephalus also <lifVers in 
this respect from the Ilohemian species. 

On the Afore A ttcicttl Land P/ofo.\ of the Old and Nciv Worlds, 
by Principal Hawson, LL.D , F.K.S. — In the I aurentian 
p>criod vegetable life is probably indicated, on boili sides of the 
Atlantic, by the de])osits of gra])hitc found in certain horizons. 
There is good evidence of the existence of land at the time when j 
these graphitic )>eds were deptisited, but no diiccl evifleiicc as 
yet of land plants. The carbon of these beds miglit have Ipceii 
wholly from suliaquatic vegetation ; but there is no certainty 
that it may not have Iwcn in part c)f terrestrial <jrigin, anci there 
are perhaps some chemical arguments in favour of this. The 
solution of the question de]>ends the possible discovery of 
unaltered Laurentian sediments. The Silurian land flora, so 
far as known, is meag. e. The fact that Eopteris has lieen found 
to be merely a filin of pyrite deprives us of the ferns. There 
remain some vcrticillately-leaved plants allied to Annulano, the 
humble Acrogens of the genus Psilophyton, and the somewhat 
enigmatical plants of the genera Paehytheea, Prototaxites, and 
Beru^nia, wnh some uncertain Lycopods, We have thus at 
least forerunners of the families of the Arterophyllit'^tr, the Lyco~ 
podiacex, and the Coni/era. 'I’he comf)arison of the rich 
Devonian or F.rian flora of the two sides of the Atlantic is very 
interesting. On lx>ih continents it presents three phases — those 
of the 1 -owcr, Middle, and Upper l.rian — and there is a remark- 
able correspondence of these in countries so wide apart as Scot- 
land, Belgium, Canada, Brazil, and Australia. Examples of 
thii were given in the Rhizocarps, at this period very important, 
in the Lycopods, the £qu’setace%, the Feras, and the Conifers. 
The number of conife ous trees belonging to Dadoxylon and 
allied genera, and the almndance of ferns, often arlxirescent, 
were esjjec^ features in the Middle and I.ater Brian. The flora 
of the Brian age culminated and then diminished. In like 
manner that of the succeeding Carboniferous period had a small 
oomipencement quite distinct in iu species from the Brian ; it 
culminated in the rich vegetation of the true coal formation, 
which was remarkably similar over the whole world, pre«»eming. 


however, some curious local differences and dividing lines which 
are beginning to become more manifest as discovery proceeds. 
In the Upper Carboniferous the flora diminishes in richness, and 
the Permian age is, so far as known, one of decadence rather 
than of new forms. Great progress has recently l>een made by 
Williamson and others in unravelling the affinities of the corn- 
formation plants, .and we arc on the eve of discoveries in 
this field. Throughout the Silurian the conditions do not seem 
to have Inani eminently favouraWe to plants, but the few forms 
known in<Uc.ate two types of .Acr ‘gens, and one leading to the 
liymnosperms, and there is no reason to doubt the existence of 
insul.nr land richly clothed at least wdth the few forms of vegeta- 
tion known to have existed. In the Krian and Carboniferous 
there seem to have licen tw’o great waves of plant-life, procectl- 
ing over the continents from the north, and separated by an 
intcrs’al of com]>arative sterility. lUit no very material a<lvanw 
was m.ade in them, so that the flora of the whole r.alaxiroic 
period presents a great unity and even monotony of forms, and 
IS ve y distinct from that of succeeding rimes. Still the leading 
families of the Phi%oearpetr. EttMtscfaceir. /.ycof^ifaceir^ Hhees, 
and Conif fir, established in rnhvivoic times, still remain ; and 
the ch.'in<4;('‘. which have occurred consist tnainly in the degrada- 
tion of tlie three firsl*name<l families, and in the intro<luction of 
new types of ( i vinnospenns and rh;enog.ams, 'ThcHC changes, 
delayed aiul scauvlv perceptible in tlie IVnuian and Early 
Mcsozidc, seem to have been greatly aeceleraled in the Later 
Mcsoz-'ie. 

On the Sfrnctnre of P!n^lis^ and .Americnn Carboniferous 
Coals^ by Falwarrl Wethereii, V'.G.S., F.C.S. — 'VIk* author had 
examined several srams i>f coal fic)in England and America. He 
iwiinted out that they >vere not always made up of one continuous 
i>e<l of coni, but often eomprisefl several <lislincl beils. In the 
case of the well-known Welsh “four-feet” seam there were four 
distinct strata of cixals, separated by clay beds of a few inches 
thick. In the case <^f the “splint coal ” from Whitehill Col- 
liery, near Edinburgh, the seam presented three elearly-ilefined 
beds of co.il, but these were not separated by partings of any 
kind. With a view of testing the “ .Spore theory ” of the origin 
of coal, as propoundi'd by Prof. Huxley, the author had ob- 
tained a portion of (he “better-bed ” seam intact for a thickness 
of 10 inches from the top. He had examined this inch by inch, 
by preparing thirtv-three mierose »pie secli<»ns. .At the fop were 
inehes of dull lustrous coal, termeci “ laminated coal.” This 
the author found l«» be practically a mass of macrospores and 
microspores. Below this there was a change in the character of 
the seam. Spores iieeame less numerous ; in places they were 
scarce, the mass being made up of vegetable tissue and a siib- 
slaiiee to which the author gives the term “ liytlroc.arbon.” He 
•ild nut, therefore, support Prof. Huxley in saying that the 
“ better bed ” coal was “simply the sporangia .and spnrc-cascs 
of plants,” 'Pile assertion would, however, apply to the first 
inches of these.am. 'Phe “splint coal” from Whitehill Col 
iiery was a better cxam]> 1 e of a spore coal than the “better- 
bed.” The bottom stratum was 4 inches thick, and presented 
a dull lustre, with thin bright layers traversing at intervals. The 
dull portion was a mass of spores and spnre-c.ases, but these did 
nut enter the bright lasers. A vertical section cutting a bright 
layer, bounded fm cither side by dull lustrous co.al, showed 
plenty of spores in the dull coal, but in the bright not one was 
detected. The second bed in this scam was I foot thick ; it 
was of a brighter lustre tlian the 4 inches IhjIow, but two lavcrx 
couM be distinctly made out, one more lustrous than the other. 
In the dullest of the two, spores were found, which, however, 
were less numerous than in the bed below, and were also of a 
diflerent variety. In the bright layers the spores were alwent. 
The lop lied of the seam was also 1 foot thick, and mi/jht be 
defined as a mass of sjiorcs, chiefly microspores, exeq^t in the 
bright layers. The American coals examined were collected by 
the author from the Warrior Coalfields t»f Alabama, and from 
near Piltslmrg, Pennsylvania. The same structural affinities 
were noticed as in the English coals, and the author therefore 
came to the conclusion that the English and American Carboni- 
ferous coaU had a common origin. The spores in the coal from 
Iwth countries were closely allied. .Some microspores from 
Alabama were identical with those which occur in the lower bed 
of the Welsh “ four-feet ” scam. A feature in spores obtained 
from all the coals was the triradiatc markings which they ex- 
hibited. Whether this was to Ikj regarded as superficial or not, 
it was very characteristic of them, and was therefore to be con- 
sidered in attempting to ally them with mo<lem vegetation. The 
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Author regArded pCAt in the light of post-Tertiftry coal ; lignite 
mt peat in a transition state to coal ; and coal as the remains of 
Carboniferous bogs. The author referred to the practical appli- 
cation of a knowledge of the microscopic structure of coal, as 
enabling an ext>ert to judge of the nature of a coal from an 
examination of it with a pocket lens. 

/Uftfs of Dissimilarity and Resemblance between Acadian and 
Scottish Clacial Beds, by Ralph Richardson, F.R.S.E., V.P. 
G.S.Kdinb. — Mr. Richardson said that, in his ** Acadian 
Geology,*' Principal Dawson gave the following as a typical 
section of the superficial geolc^y of Acadia — that is, Nova 
Scotia, New Brunswick, and Prince Edward Island — and as, in 
some respects, also applicable to Canada and Maine, viz. : At 
the bottom, peaty deposits ; then uiistratificd Boulder Clay ; 
then stratified l^da Clay, indicating deep water ; and, lastly, 
gravel and sand beds, the Saxicava sand indicating shallow 
water. Mr. Richardson pointed out wherein such a section dif- 
fered from and resembled the glacial beds of Scotland. He said 
the latter showed no such orderly arrangement as the Acadian, 
and could not, as a rule, be divided into deep and shallow water- 
beds. The marine shells in the Scottish l>eds are all mixed up 
together, regardless, as a rule, of the province-* whether Arctic 
or British, or both — to which they j^roperly belong, regardless 
of the depths which they usually tenant, and regardless of the 
deposit (whether clay, gravel, or sand) in which they arc now 
found fossil. 'J'hey are likewise met with at all heights, from 
the level of the sea to more than 500 feet .nliove it. No system 
of dispersion of boulder-erratics from definite centres in Scot- 
land seems as yet ascertained. 'I'he j>caty de])osits, occurring in 
Principal Dawson's hection helcno the Boulder fMay or till, occur | 
in Scotland alxive it. With regard to points of resemblance, the 
facies of the shells in Acadia and Scotland is similar, being of the 
Arctic and British -A retie type. Again, b<»lh in Acadia and 
Scotland, all the fossilifcroim glacial beds occur atiove the un- 
stratified Boulder Clay or till. Mr. Richardson cited various 
Scottish sections to prove this, and remarked that the belief in 
earlier and later Boulder Clays is of long standing in Scotland. 
He conclixled by jKiinting out that, in their cardinal features, the 
Acadian and Scottish gladnl beds seemed to coincide. In both 
Acadia and Scotland that great mass of unstralified clay known 
as tiil existed ; and doubtless the geologists oi the New World 
were, like those of the ()M, puzzled to account f(»r its origin 
with certainty and satisfaction, 'rhe (|ucstion was left unsolveil 
by the meeting of the Britisli .\sHociaiion in Edinburgh in 1850; 
although then discussed by Hugh Miller and Prof, John Fleming. 
The author hoped that tluring the present meeting some a<lvancc 
would l>e made in solving this great problem, as wtII as in corre- 
lating and arranging the glacial beds of Canada, Acadia, and 
Britain. 

On the Afthie of Occurrence of Precious Stones and A/eta/t in 
India, by V. Ball, M.A., K. R.S. — For full 3000 years India 
has been known as the source of precious stones and metals, but 
scarcely aoo years have elapsed since other count rios yielding 
precious stones have entered into competition with her ; an<l it 
IS only within the present century that she lias censed to hold a 

f re-eminent ]K)Kition os a supplier of the markets of the w<»rl<l. 

n order to arrive at a full and satisfactor)' elucidation of this 
Buhject, two branches of inciuiry must be umlertaken —one luisrd 
upon what has been actually ascertained by careful geolc^ical 
exploration of the country, and the other ufKin such historical 
records as are available of the foniicr production of the minerals 
in question, and of the indications of the sites where they were 
mined. By means of our ])resent knowleilge of the geology, it 
has become ^Hissible to give definite form It* many vague state- 
mrats by early writers, and to recognise the actual ]x>sitions of 
mines which are now, by the iieople of the localities themselves, 
forgotten and deserted. In ine majority of these cases, had the 
gempnst not got the historical hand to guide him, he would be 
unwilTinjg to predicate the presence of such minends from mere 
superficial examination. As a collateral result, many of the 
widespread myths and fables connected with mining have proved 
to have originated in peculiar local customs. They rest, there- 
fore, on more substantial bases of facts than could have been 
suspected by any one unacquainted with these customs. This 
method of combining the results of geological research with 
historical records the author has found on previous occasions to 
have the advantage of bringing the geologist into touch with the 
rMt of humanity, arrannng as it does the interest of historians, 
and others, who find in the facts so presented to them 
pabulum applicable to the requirements of their own particular 


pursuits. In this paper it will not be necess^ or suitable to 
enter at length into details — ^the author havii^ done so else- 
where.^ His object is rather to direct attention to the subject 
generally, and to make known the fact that much has been ac- 
complished of late years which has not as yet found its way into 
manuals and encyclopaedias. Most of the information to be 
found in such work.s is far behind our present knowledge ; and, 
where not actually incorrect, has been superseded by fuller and 
more accurate observations. The subjects taken for special 
consideration are the following : — Diamond, ruby, sapphire, 
spinel, beryl, emerald, lapis-lazuli, gold, silver. I'he steel of 
India, or wootz, might be included here, since, at least 3000 
years ago, it was one of the most precious productions of India. 

On the Relative A^es of the American and the English Cretaceous 
and Eocene Series, by J. Starkie Gardner, F.L.S., F.G S. — The 
pa{>er is a contribution towards the determination of the ages of the 
American Cretaceo- Eocene rocks, relative to those of Europe. 
It briefly dcscrilies the chief characteristics of the various stages 
<if the series in America. The lowest beds there are distin- 
guished by the ]>rescnce of well-developed dicotyledonous 
leaves, associated with Ammonites and other Cretaceous Mol- 
lusca. considered to warrant their correlation with the Gault 
and Chalk of England. Newer beds thought tol>e intermediate 
in age between Secondary and 'I'ertiary are distinguished by the 
incoming of palms and a new flora of Dicotyledons, associated 
with Afosasaurus. The rest are correlated with the various 
divisions of the '1 ertiary series recognised in F.urope. The en- 
tire series seems to have been deposited without any consider- 
able break in continuity, but reveals a sudden transition from a 
temperate to a subtropical flora, and from a Cretaceous to a 
'rertUary Verlcbrata. The high development of the flora is, 
however, quite irreconcilable with the accepted correlation. In 
further comparing the American series with that of Europe, it is 
observoil that the sululivisions of the Cretaceous series were first 
determine*! fi>r a limited area, w'hen difterent i(lea^ of evolution 
ami gradual t»aNsage t)rcvaile.l, and subsecjuenily extended to 
emlirace areas .at a di'.iance which may be, rightly or wrongly, 
ec»rrel.ated with those of England and Western France. The 
c<»mpaiisons now drawn are only between the rocks of the 
original and lyp'cal area an*l of America, excluding the Cre- 
tacciius rocks of other countries, 'rhns restricted, the Neo- 
eomi.'in *d Europe comprises only shore deposits, characterised 
by a ('iTtacco-lurassic fauna an*l a Jurassic flora. Ihe tJaull Is 
a deeper sea-<(ei>osit, comti.arable to the “Blue Mud of the 
CkalUniicr^ with a lyjiically ('rctaceou-^ fauna and a Jurassic 
flora, 'rhe Upper (ireensanrls are more or less ilie equivalents 
of the (Janll, deposite*! under tliflering physical conditions, cor- 
responding l*» the “Greensands'’ of the Challenger, and have 
been assumed to represent the shore or shallower water condi- 
tions preceding the Chalk. The Chalk itself is descrilied with 
a view to prove that it is a truly oceanic dei>osil, formed at a 
distance from shore and at a considerable depth, corresponding 
in all respects with the existing “ Globigerina Ooze.” The 
arguments against this view are refuted in detail, and the sug- 
gestion made that the alleged shallower habitats in the tropics 
of the few siirx'iving Mollusca may be due to the lower tempera- 
ture prevailing now in the abyssal depths of the ocean having 
driven heat-loving tyjies from the depths at which they were 
able to live in the Chalk )>eriod. The whole Cretaceous series 
in the British area is the result of a gradu.il conversion of land 
into sea, owing to subsidence. The firocess commenced with 
the Neocomian, became more serious with the (Jault, and con- 
tinued until the close of the Chalk. The focus of the depres- 
sion, so far ns its results are accessible, w.tstbe English Channel, 
whence it spread in an easterly direction across Central EuroM. 
As the land subsided, the gulf increased in magnitude, and Blue 
and Green Muds were fo metl on a wider and wider area, to be 
succeeded in due lime by chalky Ooze. The nearer the focus 
of subsidence the older the Greensands and Gault, and the 
farther we recede from it the newer in age they become. The 
zones of increasing depth travelled outward and forward, and 
though now representea by continuous bands of the same litho- 
logical characters, extending over many countries, it would be 
rash in the extreme to infer the synchronism of portions of these 
when sei>arated by degrees of latitude. The time required for 
these zones to travel fioro Kent to the Crimea, and to accumu- 
late a mass, mainly composed of minute organisms, of over a 
thouiuuid feet in thickness, must have been sufficient to account 

■ ** Kconomic 0 <tdofy of India," and “ A Geologist’s Contribution to the 
of India,'' Prmc. Roy. Dub. Soc. 1883, 
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for a sensible UFomss in the evolution of organic forms. 
The deposition of tne Chalk commenced in the English area at 
a period when the land floras were still of Jurassic character. 
By the time it had reached Limburg, Saxony, and Bohemia. 
Dicotyledons had become developed. 1 'he period required for 
the chalk ocean to encroach but 500 to 400 miles must thus have 
been very vast. The question may, however, arise whether 
plant development at this stage fulloweil the otheiv^'ise unix'ersal 
law of evolution, or was exceptionally rapid. The fauna has to 
be examined to sec whether it discloses an equally appreciable 
progress. The conclusion arrived at is that while the grou|is 
with which the author is less acquainted apparently do so. the 
progress in the Mollusca is unmistakable, 'i'he helicoid, tur- 
oinate, and patelloid groups are archaic and stationary', but the 
fusiform shells betray a tendency to elongate their canals, and 
the relative abundance of such, and gradual dropping out of 
now extinct genera, furnish an unmistakable index of the relative 
ages of the more littoral deposits. From this point of view we 
are able to demonstrate that the Greensands of Aix-la-Cha|>eUe 
are far younger than their lithological structure and sequence 
would indicate, while the apj'iearance 'of such distinctly new 
developments as cone and cowry shells further support the 
views of the relatively almost Tertiary, or, at least, transition, 
age of the Cretaceous series in Denmark. While, therefore, 
denudation on a truly colossal scale has produced one of the 
most considerable ga^is in the whole geological record between 
Cretaceous and Tertiary over the British area, l»etls of inter- 
mediate age may successfully he sought for at a distance from 
this centre. The erroneous correlation of these, U'd by lied 
almost, with the ty'pical Cretaceous .series, as develojietl in 
England, has led to a still more untrustworthy correlation of the 
American series with ours. The Cretaceous .series of America 
contains at its very' base a flora com^xiscd of angiosperms so 
perfectly differentiated that they are apparently referable to 
existing genera. One of the oldest floras in Europe containing 
angiosi^rms Is that of Aix-la-Cha))elle, and even this we have 
seen is relatively modem ; but these are not referable in at all 
an equal degree to existing genera, and even the Coniferic are 
embarrassing on account of tneir highly transitional characters. 
The oldest Cretaceous flora of America, so far from possessing 
any Cretaceous characters, agrees in a remarkable manner with 
that of the English Lower Eocene, while the Laramie, or sup- 
posed Cretaceo- Eocene, flora has very much in common with 
that of our Middle Eocene, and marks a similarly sudden rise in 
tenqieraturc. The question is whether the evidence of the 
fauna in favour 'of the Cretaceous age of the series is so con- 
clusive that the floral evidence must be set aside. Taking the 
Cretaceous series as represented in California, the older stages 
possess Mollusca of definitely Cretaceous as])ect, but those of 
the newest have a decidedly Eocene facies. To be Crctaceoas 
a fauna must have some elements which did not survive to a 
later pericxl ; but are we in a position to state that the Am- 
monitidae, the Belemnites, and Inocerami did not <lo so? Even 
our present limited knowledge is entirely opposc<l to such a 
view. It must be remembered that the Eocenes in their typical 
area, England and France, were de)x>site<l under peculiar local 
conditions, and it would be as logical to infer from the absence 
in them of Cretaceous types that these existed nowhere else as 
it would be were the bed of the English Channel now upheaved 
to class as extinct all forms of life not met with in its sands and 
muds. If, as there is evidence to show, America was isolated 
at the time, the survival there of forms of Reptilia elsewhere 
extinct would be in accordance with ordinary obsenation at 
the present day. The flora of the American series is luicene ; 
the fauna of its earlier stages is Cretaceous, We are compelled 
therefore to choose whether we will believe that a laige Eocene 
flora was developed there during the Cretaceous, or that some 
members of a Cretaceous fauna lived on to an Eocene date. 
The former supposition demands greater rapidity of evolution 
than we are accustomed to admit, and no external evidence Is 
ads'anced to support it. The latter Is more conceivable from 
the standpoint of evolution, and is not contradicted by any 
evidence that has yet come under the author's observation. 

Oh\ Seme /Remains of Fisk from the Upper Silurian Rocks of 
Pennsylvania, by Prof. E. W. Cla^le, B.A., B.Sc. (London), 
F.G.S., of the Si^nd Geological Survey of Pennsylvania. — The 
earliest verteb^e animals yet known from any part of the world 
are some re m ai ns of flsh in the Upper Silurian rocks of England. 
They arc for the mostjMut of twee types. First, short fin- 
spines, named by Agassu Onchus tenuistriatus ; second, frag- 


ments of shamen, or the skin of a placoid fish {TkeLdns and 
Sphagodus), ^longing probably to the same that carried the 
spine : and third, ovate, finely striated plates or shields, sup • 
posed to be the defensive armour of some fish, unlike any now 
living. No one has doubted the ichthyic nature of the first and 
second of these three forms. But as re^rds the third there has 
been much controversy. Evidently allied to Ccphalaspis, its 
right to the name of fish has been calletl in qu^lion, and suspi- 
cion has been raised in regard to the whole family of the Cepha- 
laspMs. On the whole, however, it seems best to retain them in 
the class of fishes, and to this ctinclusion Prof. Huxley evidently 
inclines in the conclusion of his ** Essay on the Classification of 
the Devonian Fish." One may ext>cct some, or even consider- 
able, divcreencc of structure from the usual ichthyic tyjics in 
such early forms. These English fossils occur in the lowest beds 
of the Devonian (Cornwall), and in the highest be<ls of the 
Silurian (Shropshire and Hereford). 'I'lic well-known Upper 
Ludlow “bone lied " has yielded them in considerable quantity, 
and one s]iecimcn is rei>orted by Sir C. Lyell in his “ Elements 
of Geology" (1865) ns discovered from the Uiwcr Ludlow, 
beneath the Aymestry limestone. Below this horizon I have 
never heard of their occurrence. The English Ludlow, taken os 
I a whole, has been usually correlateil with the Lower Helderlierg 
of North America, and on good {^rounds, both containing 
Eufypterus and Ptetygolus. The English Ixiwer Ludlow and the 
Water-Lime or basal beds of the North- American Lower Helder- 
lietg are the lowest strata containing these fossils. On both sides of 
the Atlantic they range from this level iipwai-ds into the Devonian. 
The oldest vertebrate fossils yet announced from America are 
tho.se fouml in the Corniferous limestone or Lowest Devonian of 
Ohio, possibly the beds at Gasped, on the Gulf of St. Lawrence, 
are somewhat lower, as they have yielded Cephalaspis, which is 
not yet known from Ohio, and Coccostius, of which Ohio has 
yielded only a single specimen. No authenticated fish-fossil has 
yet lieen announced from the Upi>cr Silurian rocks of America. 
It is true that reports of the idiscovci^ of such remains have 
lieen jiublished at various limes, but investigation has proved 
them all erroneous. (See “ Palaeontology of New York,” vol. ii. 
pp. 319, 320, pi. l.\xi. ; American Journal of Science, second 
series, vol. i. p, 63 ; “ Palaeontology of Ohio,” vol. ii. p, afia.) 
During my recent work on the palmonlology of Perry County, 
Pennsylvania, I came upon some fossils which at once suggested 
relationship to the Ludlow group above dcscrilicd. Among 
them were a few spines recalling Vnehus hnuistriatus, but with 
some differences. 1 have named them Ouchus pennyslvanUus, 
With them I discovered abundance of s]iceiiiiens bearing a strong 
resemblance to Pteraspis, but larger, and differing in some other 
respects. These I name Glpptaspis (Cr. elliptica and G* hitrunr 
cafa). Comparing these witn f^eraspis wc find them much 
thinner, not exceeding one-tenth of an inch in thickness ; whereas 
specimens of Pteraspis in niy possession from Cornwall are 
nearly one-fourth of an inch thick. The striation on both is 
equally fine, but is rather Ichk regular on the American speci- 
mens. These also show no trace of the spine in which the shield 
of Pteraspis terminates, as shown by Murchison in “ Siluria.” 
No traces of the English fossil shagreen — Thelodus and Sfha^ 
godus — have lieen found in the Pennsylvanian beds, though it 
aliounds in the Ludlow rocks. 'Ihe fossils were found in a bed 
of sandstone about 200 feet below the base of the water-lime in 
Perry County, Pennsylvania, near the top of the great mass of 
variegated shale composing the Fifth Group of Rogers in the 
First Survey of Pennsylvania. This shale in New \ ork imme- 
diately overlies the Ni^ara limestone, which is correlated on 
satisfactory evidence with the Wenluck limestone of England. 
Ten or twelve species are common to the two tieds. It seems, 
therefore, that the great mass of ailoured shale, near the top of 
which these fossils were found, and which is a continuation of 
the Onondaga group of New York, has no representative in the 
British series, but corresponds to an interval between the Upper 
W'enlock and the Lower Ludlow. ( For details regarding the 
correlation of these beds in Pennsylvania with those in New 
York, sec a paper by the author in Proc. Amer, Phil, Soc, for 
1884.) It is consequently a necessary inference that the beds 
yielding Glyptaspis and Onchus in Pennsylvania are somewhat 
older than those containing Pteraspis ana Onchus in England* 
Microscopic examination of the specimens, and a comparison of 
their structure with that of Pteraspis and Cephalaspis are in 
process, and the details will be given in the paper. Other 
fossils in the author's possession indicate the possible existence of 
fish at a still earlier date, but the material is not yet worked out. 
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On FiuMwn-Strueture in TiU, by Hugh Miller, A.R.S.M., I diminishes abruptly from five mUcs to a narow neck of six-tendw 
F.G.S., Geological Survey of England and Wales. has long I of a mile. The area south is of limestone, and the neck of 
licen recognised as one of the characteristics of the till that iu schists referred to is hardly 150 feet in height above it. The 
longHthap^ boulders arc striated lengthwise. They have, as it limestone may in some places be seen emerging from beneath 
has been concisely expressed, lieen ** launched forward end-on.” the schist at a small angle ; and at one locality a low oven- 
Kirjm the minute and magnifiable stria? upon the smaller (/.jp; shaped anticlinal of limestone has the schist covering all ^t 
almond-sized) boulders it also appears that these at least have a narrow portion at top ; the quarrymen had to remove the 
lecn carried forward, involved in the matrix, and were glaciated schist to work at the limestone. Several narrow strips or belts 
chiefly by its j^articlcs. Under the microscope these f^articles of limestone, S. 15® W. in direction, corresponding with the 
exhibit most of the varieties of form and glaciation that are direction of this part of the range, show out through the sides of 
found among larger boulders. The stnicture of the till in open the mountain where local anticlinals have had their tops worn 
situations shows that the axes of its stones have been turned by off. Further, the dip of the schist over much of the ^uthem 
a common force in the direction of glaciation ; it exhibits a slope is southerly and at a small angle, hut with many locil 
rough structure comparable to the fluxion-structure of igneous anticlinals and synclinals. In addition, there are small areas of 
rocks, the smaller Ixmldcrs dividing around and apparently drift- schist #>/ ///r iimestene region, like straggling portions of the 
ing jrnsi the larger, like ilic tide round an anchored skiff. These dwindled mtmntain, which appear in general to l)c remains of 
structures, which have been found liy the author over many h»cal flexures. There is the plainest evidence that the 
hundreds of square miles, chiefly in the north of England, indi- limestone formation of southern and south-eastern Salisbury 
cate that nl least n surface layer of the till was draggerl along, comes out from beneath the dwindled, flattened-out, and wom- 
with a shearing movernent of particle u|Km partiile, producing off mountain synclinal. And the reason why this limestone is 
intimate glaciation within its mass. Proofs are adduced that exposed to view over plains miles in width, east and west of the 
this moving layer was in general a surfacedayer only, ami that 1 ‘aconic Mountain, as well as to the south, is simply this, that 
the till did not, as has often been suppos<‘d, move forward rn the once overlying schist has been removed because in badly 
licking up its additions from beneath. 'Ibis is the only broken anticlinals and synclinals, 'bhe paper closes with an 
intelligible explanation of the order (as well as the siriKiure) of allusion to the orographic, stratigraphical, and lithological 
the boulder-clays of which the author has any practical know- interest of the facts, and to their imi)ortant bearing on the ques- 

ledge. In up-lying situations, where the <irift consists of raw tion of the origin anri chronology ot certain kinds of crystalline 

materia], fluxion-slriictures are sehloin delected. In shellererl rocks, such as chloritic, garnet iferous, and siaurolitic mica 
spots they are not generally developed. 'I'hey are characteristic schists, as well as others less coarsely crystalline, 
of well-kneaded till in open situations, liable, however, to ob- The I't'imitive Conocoryphean^ by (i. F, Matthew, A.M., 
scuration by ctmtorlions within the m.ass. Of twelve experi- F.R.S.C. — Relates to the development of the ^.pecies CienO' 
mental attempts made near the watershed of Knglanfl in F.ast cephalm matthnui and other Conocorypheans of the Acadian 
Cumberland, 600-900 feet above the sen, to determine the ice- fauna, and is considered under the three heads, viz., the Develop- 
movement from this structure alone, eight were correct, three ment of the Glabella ; the Acquisition of Sensory Organs ; and 
indeterminate, and only one misleading. 'I’he pressure and the Decoration of the 'best. Under the firM head it is shown 
movement capable of producing this widespread fluxion-structure that the peculiar glabella of the species above referred to is 

setm to have Iwen that of some mass vast and far-spreading — closely ndated to the early history of the lrih»bite. 'Fhe glabella, 

closcdy investing, slow-moving, anfl heavily dragging- such as in its eaflicst stage, is very different from that of the adult, and 
glacier ice. It needs only to be assumed that the eonfluenl in rnitline is not unlike that of Parado\idcs ; it also resembles 
glaciers communicated something of their o^^n movement and this species in the position of the ocular fillet. At the next stage 
structure to the ground-moraine l>elow. the glabella or axial lobe Iwcoines trumpet-shaped, as in 

Oh the Southward Eudhtf* of a Great Synclinal iu the TaiOnic Corausii, and in the third the glalwlla proper is developed by 
by James IK Dana, LU.D. — The T.nconie Range, which the scgmeniaiion of the axial lol>e : the glahella and ocular 

f ive the ternt “'rnconic” to ^eidogy, lies in NVesiern New fillets now resemble those of Ptyclwpar a. In the following 
n^land, between Middlebury, in Vermont, on the north, and stages the family characters of the Conocorypheans lx;gin to 
Salisbui7, in C'onncclicul, on the south. In former papers, assert themselves, esjiecially the widening of the base of the 
]ntblished in the American Journal of Science^ the author has glabella, the api>ear.ance of the canals connecierl with the ocular 
Tihown, first, that the rocks constituting the range vary ns we go ridges, ami the development of spines. (2) The Aiquiiement 
from north (o south, from nxifing-slntc and hydromica (or sericite) of Or^^a ns <^/’ 'Phe ocular fillet ap}H*ars, in ti'e second 
schist to Inie cjdoritic and gametiferous mica schists ; secondly, stage of growth, as a faint, narrow ridge, close »io the anterior 
that these schists lie mostly in a synclinal or compound syn- marginal fold, and extending but a short distance from the 
clinal ; thirdly, that the crystalline limestone ahmg the eastern ghilwlla. It is not until the fifth stage of growth that the rami- 
foot is one with that along tl»e western, the limestone passing fying branches which spread from the ocular ridge to the anterior 
under the schist ns a lower inemlHjr of the synclinal ; and margin matle their ap]>eamce. ^I'he ocular lol>c and sensory 
fourthly, that since the limestone contains in Vermont (according apparatus connected with it arc more distinctly visible on the 
to the discoveries of the Vermont Geological Survey, and also under than on the outer surface of the test, and the canalets con- 
ol Mr. A. "Wing), and in the State of New York, fossils of the nected with the lol>e spread over the anterior slopes of the 
Lower Silurian, ranging fixan the inferior divisions to the higher, shield, and extend to the anterior margin. In the tuberculated 
the Taconic schists are jirobnbly of the age of the Hudson River s]H’cies they connect by hollow spines wiilt the outer surface. In 
group or ZJandeilo flags. T'he author’s pa)H?rs further .show one sj>ccies they cover a wider space than in the others, extend- 
that Mhile a large part of the I'aconic Range has eastward dip ing some distance behind the ocular ridges and over the front of 
on both the cast and west sides, a .southern inirtion about twelve the glalndla. (3) Pecora/ion oj the In all the Acadian 

miles long, consisting of Mount Washington in south-western species of this group but one, the surface of tlie test at maturity 

Massachusetts and its continuation into Salisbury, Connecticut, is covered with tid)eTcles and spines similar to the surface- 
it a broad tray-shaped synclinal, the dips of the two sides lx?tng markings of Conocorypke sulgeri^ &c. In the earliest stages, 

toward one another, like the sides of an ordinary trough. The however, no such tul^rcles are found, but the surface appears 

width of the broad synclinal between the limestone l)elt on either smotnh or scabrous. In Ctetwcephalns matthewi the surface, in 

tide is about five miles. As the result of investigation during the first three stages of growth, ap(>ears smooth ; in the fourth, 

the last two years, the synclinal chaiucter of this Mount Wash- tul>crcles begin to apjiear, and about the fifth stage all projecting 
ington part of the Taconic Range is illustrated in the paper by jjarts of the test are studded with them. Those on the glabella 

new sections, and by facts connected with the dying out of the and frontal lobe are arranged in transverse rows, those on the 

great synclinal (or compound synclinal) in the town of Salisbury, cheeks in interrupted rows conforming more or less to the 
The mean height of Mount Washington above the sea-level is peripher}* of these protuberances. Towards the adult stage 
about 9000 leet, and above the wide limestone region on either these tul)ercles and spines become more irregular in position 
tide and to the south, about 1950 feet. ITie synclinal virtually number, confbnning in this respect to the law of development in 
Odds along an east and west line through the village of Lake- the Ammonites, expounded by Prof. Alphonso Hyatt, 
ville, in the town of Salisbury, where a dutiful lake lies within THm Valtu of Detailed Geoio^eal Maps in telatnm to 9Vater» 
the limestone area. The surmce of the mountain region descends a$ut other Prmctkal ^e^tionst by W. Whitaker, B.A., 

lOQO feet in the southern, or last, three miles ; and in the F.G.S., Geological Survey of England.— Those maps of the 
datitiide of Lakeville, the width, as the map presented shows. Geological Survey of England in which various divisions of the 
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Drift have been coloured tell us, as a rule, a veiy different tale 
from the corresponding sheets in which the Drift is i^ored, and 
it is only these Drift map^ that i^-dly give us a true idea of the 
nature of the surface. Indeed in many districts a geological 
map that does not show the Drift is comparatively useless for 
most practical purposes, at all events in a ^pulous country like 
En^i^. Moreover, it is not merely enough to mass Drift as 
su^, but its constituent members should be fairly distinguished, 
not merely with rq^rd to their classification or relative age, but 
also as to their composition, whether of clay, loam, or gravel 
and sand. To illustrate this there are exhibited copies of the 
two versions of many of the Geolo.pcal Sur\'ey maps of the 
London Basin, with and without Drift, from w’hich the following 
important }>oints will be at once seen ; — (i) Laigc tracts, shown 
as Chalk on one version, really consist, at the surface, of the 
generally impervious Boulder Clay, whilst over others the Chalk 
is covered by Brick-carth and Clay-with flints : all these beds 
l>eing such as give an as|K*ct to the country very difTerent to 
w^hat we find where the Chalk is bare. (2) Parts of the widc- 
spreadinj^ area of the London Clay (of the Drifiless maps) are 
really quite altered and deprived of their clayey character, by 
the sheets, long strips, and more isolated patches of gravel and 
sand that occur so often, whether along the river- valleys or over 
the higher plains. (3) The sandy, j^ermeahle Crags arc in great 
part hidden by Drift, which, though often consisting of hand and 
gravel, is sometimes of Boulder Clay. Indeed, so widespread 
IS the Glacial Drift in the greater part of Norfolk and Suftblk, 
that only a Drift edition of the Geological Survey maps of the 
eastern j^aris of those counties has been issued ; a map without 
Drift would necessarily he a work of fiction. 'I'o illiistr.ale the 
important bearing wliich these Drift maps h.wc on a great ques- 
tion, that of water-supply from the C’halk, the author also ex- 
hibits some special ma]>s, which he has made to show the areas 
over which rain-water has access to the Chalk, as distinguished 
from those over which the surface-water cannot sink down into 
the Chalk, or can only do so very jiartially. 'Phese maps will 
Ikj more particularly noticed in Section Ci. 

Pmnsyhama he^fore and after the Elei>ation of th* Apfatachim 
Mountains, by Prof. E. W. Clayiiole, B.A., B.Sc., K.G.S. 
Ix»nd. — The paiK*r, of which the following notes arc an abstract, 
is intended as an attempt to handle, in a nec 'Ssarily imperfect 
manner, and only to first approximations, a difficult but iinfiorlant 
and interesting geological subject. The method of treatment is, 
in the writer’s opinion, one that has not hitherto lieen employed 
for the same purpose. The object in view is to form some esti- 
mate, as near to the tnith as jKissiblc, of the amount of com- 
pression or shortening produced at the surface by the corrug.at ion 
• »f the upper layers of the coast into mountain chains, with 
especial reference the American Atlantic seaboard. In order 
to confine the paper within due limits, certain propositions must 
l)e taken as proved, llie principal of these are; — (1) 'riial 
central contraction has developed tangential prcs-.ure in tlic 
crust ; (2) that the tangential pressure has j>roduced crumpling 
of the crust ; (3) that to this crumpling are due long ranges of 
niountains ; (4) that the Appalachian Mountains came int(D>cing 
in this manner in the later |K)rtion of the Palaeozoic era. These 
admitte^l, the conclusion necessarily follows that during the for- 
mation of the Apjialachian Mountains a considerable contraction 
of the cnimjded area ensued, in a direction at right angles to 
that of the chain. The following points constitute the main 
fcatnres of the pajHjr : — (i) Short account of the great ranges of 
Pennsylvania, in plan and section, with diagrams ; (2) situation 
and account of the line of section adopted ; (3) limitation of the 
neia to a consideration of eleven great ranges — Blue Mountains, 
Bower Mountains, Conccocheaeue Mountains, Tuscan»ra Moun- 
tains, \\ . Shade MounlaiiM, Black Log Mountains, Blue Ridge 
Mountains, ^<^k .s Mountain, Standing Stone Mountains, Tussey 
Mountains, Bald Eagle Mountains ; (4) Discussion of the di/^ 
ferent ports of this section— (rt) the Mountain Region, (A) the 
Cumberland Valley ; (5) attempt to estimate or measure the 
curved line of the crumpled Upper Silurian (Medina) sandstone ; 
(6) inference that the sixty-five miles of the line of section repre- 
rats about 100 miles of surface previously to the cnimpling of 
the crust and elevation of the mountains ; (7) this result, for 
sever^ wsons, below rather than above the truth ; (8) geogni- 
contraction ; (9) development of the fact 
tom suA elevauoQ ^ mountains "by tangential pressure involves 
only eleva^n, hut considerable horizontal movement ; (10) 
m^uti^ of motion to north-west ; (ii) a few words on the 
failure of attempts yet made to account for this contraction ; (12) 
suggestions and conclusions. 
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At King’s CoUege Prof. W. Grylls Adams, F.R.S., will 
deliver a course of lectures on Electricii^ and Magnetism and 
their applications to Electric Lighting, Transmission of Power, 
&c., during the academical year 1884-5. ^ course of practical 

work in electrical testing and measurement, with especial refer- 
ence to electrical engineering will also be carried on under his 
direction in the Wheatstone Laboratory. Tne lectures will be 
given once a week— on Mondays at 2 p.m. — and the Laborator}^ 
will be open on Wednesdays and Fridays from i to 4. 


SOCIETJES AND ACADEMIES 

Paris 

Academy of Sciences, September 15.— M. Rolland, Pre- 
sident, in the chair. — Address delivered at the inauguration of 
ihe Fresnel Monument at Broglie, by M. Jamin.— -Remarks on 
algebraic equations, in connection with a communication from 
M. de Jonquieres on the application of geometry to algebra, by 
M. I eon Lalanne. — Note on the two methods, proposed by 
Hamilton and Sylvester, for resolving the linear ciiuation in 
quaterjiions, by Prof. Sylvester.— ( )n the coinjiosition and 
properties of the light emitted by insects of the Pyrophore genus, 
by MM. Auborl and Raph. Dubois. Examined under the 
sjiectroscopc, the spectrum of this light appeareil very beautiful, 
c >ntinuoiis, and destitute alike of very bright and dark bands. 
It occupied about seventy-five divisions of the micrometer, ex- 
tending on the red side to the centre of the interval separating 
the A ami B rays of tlie solar .spectrum, and on the side of the 
blue a little beyond tlic V ray. When its intensity diminishes, 
the red and orange disappear altogether, thespeclnim being then 
reduced to the green with a Utile yellow and red, the green 
persisting longest,^ ^ 'Phe reverse takes place when the mscct 
begins to glow. Thus the least refrangible rays are the last to 
be emitted, a result liitherlo observetl in the .speclrum of no 
other luminous body, except to a limited extent in that of the 
.sulphide nf stronliu M. Examined to ascertain its photo-chemical 
properties, this light showed a feeble display of the phosplior- 
escenee of the suljihide of calcium. — Remarks on a singular 
ease of <U‘fqrmalion in the images observed thrtuigh teIe.scopcs, 
l»y M. Govi, 

Bkri.i.n 

Physiological Society, August i.— Dr. A. Auerbach had 
made experiments H) ascertain which of the constituents of flesh 
exercised the aciil, alkali-abstracting eflect on the blood wit- 
nessed in the I'endidn of the urine of flesh-eating animals com- 
pared with that of the iir/rie of plant-eating animals. He found 
that the .acid pln»sj)horic potash increased the ainmoniacal con- 
tents of the urine in a manner similar to that of the administra- 
tion of .acids. A df)g fed on flesh having been brought into 
nitrogenous erjuilibriiim, an«l kept in this stale for some days, 
had a inunitm of acid phosphoric potash given to it in addition 
to the meat. The nitrogenous excretion remained the same as 
before, but the cpiaiitity of secreted ammonia had considerably 
increased, and this increase continued for some days after the 
dt»g was put back to the former flesh diet without the salt. 'I'he 
quantity of secreted ammonia corresponded, to the utmost nicety, 
with the f|uantity necessary for the conversion of the salts which 
had been taken, PO^KHH, into BO^KN( ^11.- Prof. Kronecker 
gave a re|>ort of a series of experiments conducted during the 
session now ended in the department of the Physiological 
Institute unfler his care. lie first recounted the experiments of 
Mrs. Dr. B*ill, whf> investigated whether asphyxiated fishes 
could recover animation without a supply of oxygen, and simply 
by withdrawing the carlnmic acid from them. Goldfishes were 
left in iKiiled water free of air till the symptoms of asphyxia lie- 
came distinctly manifest, and then a somewhat diluted caustic 
lye was added to the water without the admission of air. In 
ev'ery such case the fishes soon recovered their lively movements, 

I and swam about freely in the water. It might therefore be 
j concluded that, with the discharge of the suqdus of carbonic 
I acid, the symptoms of asphyxia would also disappear. — Prof. 

Kronecker then reported on the ex|)eriments of I ir. Kranzfeld, 

I which had for their subject the movements of the stomach. In 
{ the stomach of each of the animals examined, the cardiac part, 
the pyloric part, and the middle had to Ije discriminated. Of 
these three parts the last was in most cases immovable, while 
= the two other parts displayed lively movements. In the act of 
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»w*Uowii^» as observatioa poved, the stomach took no share. 
The caidiac and the pylonc parts were excitable in diflerent 
manners. The pylorus reacted strongly even on slow electric 
stimulatiotis of moderate intensity such as failed to induce any 
contraction in the cm^iac part. Contraction of the cardiac part 
followed however more frequent stimulations. The act of vomiting, 
at least in all the animals cxaminefl, was constantly brought about 
by a swallowing movement. In the discharge of the contents of 
the stomach, on the other hand, the a?sophagus took no part what- 
ever. The motors at work were the abdominal pressure and the 
movements of the gastric walls, and during the time the vomiting 
lastefi the cardiac orifice was open. The whole mechanisip of the 
act of vomiting was still, however, the subject of investigation. 
—Or. Jastreboflf has made a particular investigation of the ques- 
tion, important in practice, regarding the effect on the blood- 
pressure of interference with different parts in the case <jf opera- 
tions in the peritoneal cavity. He found that the bl<K)d -pressure 
was raised by all encroachments of this kind, especially that of 
impinging on the intestine, and, most strongly of all, t>y a re- 
frigeration of the intestine. In the case of a (|uick excision of 
a warm tumour from the i»critoneal cavity the blood -iiressu re 
rose to quite a r.apid rate, anrl the influence <tf ether was only 
able somewhat to abate it. — In continuation of former cxjieri- 
ments on the movements of the vagina, J*rof. Kroneckcr has 
further established that they are not peristaltic movements like 
those of the intestine, but that the vagina cfmtracts, exactly in 
the same manner as does the rcsonhagus,in sections which in 
definite numbers (mostly three) anrl in definite series tvimjwss 
themselves from the top downwards. A solution of continuity 
in the wall of the organ in no respect affected the course of the 
contraction. — Dr. Katimoff has studied the effect of chloroform 
on the heart and the respiration. In order to charge the air 
with the vapour of chloroform a siiecial a])paratus was am- 
Htrucled which allowed an exact registration of the chloroform. 
Air completely satiiratccl with chloroform coniaine<l in every 
case, whether the process of interfusion took place slowly or 
rapidly, 30 cubic centimetres <if clil(»roform l<» icx) litres <if air, 
and invariably caused the death of the rabliiis subjected to it, and 
that through paralysis of the heart. .Such a mixture ns produced 
a complete narcosis of the animat, without affecting the heart or 
the respiration, contained 5*6 or 7 cubic centimetres of ehl<»ro- 
form to 100 litres of air, a mixture which was able to maintain 
the narcosis for hours at a time. In these experiments, however, 
it appeared that the animals verv- soon got accustomed to the 
chloroform, and if, for example, the narcosis w.as effected 
at the beginning by a proportion t)f 5 cubic centimetres of 
chloroform, the dose had subsequently to be iiiereased 
to 6 and 6| cubic centimetres in order to keep up the 
narcosis. — Dr. .Scliapiro has investigated the effect of atropine 
on the frog's heart, and has found it analogous to the effect of 
heat. 'I'he heart became through its application much more 
acccRsiblc to external treatment than in a normal stale, and in 
general its effect may be formulated in the statement that by 
means of atropine the fissures in the frt^’s heart Iwctune widened. 
— Mr. Aronsohn had formerly found that 073 per cent, solution 
of ordinary salt was of altogether indifferent anti unstimulating 
effect on the nasal mucous membrane, and offerctl the best 
vehicle for the intrcKluction of smelling substances. He nt»w 
communicated that he had examined other salts, in particular 
carbonate of soda, sulphate of stnla, sulphate of magnesia, &c., 
with a view to determining in whnt concentration they affcctetl the 
nasal mucous membrane with equal indifference ns did 073 
common salt solution. He found that fur this pur})ose much 
more considerable quantities of these salts were reouired. In 
the case of sulphate of soda, for example, four times the quantity 
that sufficed in the case of common salt was needed to produce 
the same alienee of effect. In such stronger concentrations 
these solutions might take the place, cither in whole or in part, 
of the kitchen salt solution.— -Dr. Heimonn reported on a new 
method for the production of localised pressure on the cerebrum. 
He placed an animal at the periphery of a round chest made to 
revolve round its centre, causeil it to rotate 300 times a minute, 
and observed paralytic symptoms which passed away in a short 
time after the end of the rotation. By experiments he con- 
vinced himself that the change in the distribution of the blcKxl in 
the two halves of the brain produced by the centrift^ force 
was without influence in this phenomenon, and therefore con- 
cluded that it was exclusively tne one-sided pressure of the brain 
against the skull which catued the paralysis. To still further 
localise this pressure he trepanned the skull at a spot where it 
was known that the part of the membrane of the cerebrum there 


situated was the centre for the movements of an extremity, fixed 
into the opening a cork stopper, which of itself exerci^d no 
pressure, and placed the aninuu in such a posture in the rotating 
apparatus that the operated side was situated outwardly. In the 
rotation the spot in question was now pressed against the cork, 
and so paralysis showed itself in the extremity appertaining to 
that spot, fin the cessation of the revolution the movement of 
the paralysed part was soon restored. These experiments could 
be repeated at pleasure without doing any harm to the animal. 

Vienna 

Imperial Academy of Sciences, July 17. — K. Laker, on 
the first microscopic phenomena of coagulation of mammalian 
blood. — A. Weiss, on a peculiar occurrence of calcium oxa- 
lates in the e])idermis of the organs of some Acanthaceae. — 
On spontaneous movements of vegetable dyeing bodies, by the 
same. — Preliminary note on a peculiar solved yellow dye in 
the flowers of some Papaveracese, by the same. — L. Boltz- 
mann, on the properties of monocyclic systems and of other 
systems allied with them. — H. List, on the epithelium of the 
cloaca of Scylliutn canuula. — K. Zulkowsky and K. Lepez, 
aid to the determination of the halogens of organic bodies. 
— R. Benedikt and P. Julius, on a new resorcin-blue,— A 
Nalepa, on the anatomy of Tyroglypha. — O. W, Fischer, con- 
tribution to a knowledge of diquinolylcs. — On two organic stan- 
num compounds, by the same. — T. Habcrmann, on some basic 
salts. — F. Berger, on the action of acetamide in phenylcyanide.— 
S. Schubert, on the behaviour of the starch-granule if heated. — 
G. Spitz, on some mixed ethers of resorcin.— K. Natterer, contri- 
bution to a knowledge of dichloro-ether. — K. Auer von Weis- 
bach, on rare earths. — Z. H. Skraiip and O. W. Fischer, on 
mctbyl-phenantroline. — Z. H. Skraup, on a new mode of forma- 
tion of phcnantrolinc. — L. Szajnocha, contribution to a knowledge 
of the middle Cretaceous Ccphalopod fauna of Elobi Island on 
the western coast of Africa. — K. Auer von Welsh.ich, contri- 
butions to spectral analysis, — E. von Flcischl, on double refrac- 
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THE CHALLENGED REPORTS 

ort of the Scientific Results of the Voyage of H.^^.S, 
Chiltenger^^ during the Years 1873-76 under the 
ommand of Capt, George S. Nares, R.N, F.R.S,, and 
%pt, Frank Tourle Thomson^ R,N, Prepared under 
e Superintendence of the late Sir C. Wyville Thomson^ 
nt , F,R.S., &c., and now of John Murray, F.R.S.E., 
le of the Naturalists of the Expedition. Zoology — 
IX. Text and Plates. TwoVols. (Published by 
rdcr of Her Majesty’s Government, 1884.) 

MOTHER volume forming Part XXI 1 . of the Zoologi- 
cal Series of Reports on the Scientific Results of the 
^lenger Expedition has just been published, containing 
Lccount of the Foraminifera by H. B. Brady, F.R.S. 
ill be universally acknowledged that the task of pre- 
\g this Report could not have been intrusted to abler 
Is. The representatives of this interesting group of 
lals, writes Mr. Murray in an editorial note, arc 
srsally distributed over the floor of the ocean and in 
urface and sub-surface waters, and the presence or 
nee of certain surface forms in the deposits from dif- 
it depths and localities is intimately connected with 
5 of the most remarkable and intricate problems of 
ral C'ceanography. It was therefore of the first 
»rtance that one very familiar with the group of the 
.minifera should have been chosen to undertake so 
an amount of labour as was requisite to investigate 
enormous quantity of material that was collected. 
Report itself is the best evidence of the great success 
h has attended Mr. Brady’s investigations ; it con- 
of a volume of text of over 800 pages, and is accom- 
sd by a volume of 115 very exquisitely executed 
is. 

hile the chief part of the Report is taken up with the 
riptions of the new or rare species of Foraminifera 
shed by the various bottom-dredgings and tow-net 
Brings obtained -during the Challenger Expedition, 
author has also included some account of the col- 
ms made in the regions of the North Atlantic, which^ 
gh not visited by the Challenger^ were explored 
ig the expedition of the Porcupine \t\ 1869, and he 
nade the survey of the group more complete by also 
ring to the forms found during the cruise of the 
rht Errant in 1880, and during the British and 
ro- Hungarian North Polar Expeditions, 
le Report, however, contains a great deal more than 
riptions of new or rare species. From Mr. Brady’s 
\ acquaintance with the multifarious forms to be met 

in the group and with its literature, he has been 
Jed to treat in a full and able manner the subject of 
dassification of these forms, and has thereby deve- 
1 this Report into an elaborate monograph of recent 
iminifera. 

an admirably written introduction a sketch is given 
le gradual development of our knowledge of these 
$ from the time of D’Orbi^y (1826} to the present, 
an elaborately compiled bibliography is appended, 
various classifications of the Rhisopods, from that of 
VoL. XXX-— No. 779 


Dujardin in 1841 to that of Leidy in 1879, are glanced at 
More details are given as to the various attempts at 
classifying the Foraminifera, and the author proposes a 
scheme diflering in many respects, and often widely, from 
those given by previous writers, but one which, in its 
essential elements, is in no way incompatible with the 
different conclusions at which they had arrived. The 
nature of the investment of the animal — that is to say, 
the minute structure of its test — as an exclusive basis for 
the primary divisions of the order, has been abandoned. 
While under all circumstances it furnishes important cha- 
racters, and is even in some families quite distinctive, it 
is nevertheless a fact that, whilst there are certain groups 
which are invariably arenaceous, and some which are 
alw^ays calcareous and perforate, there are yet others in 
which no uniform rule obtains. The author omits any 
division of the order into sub-orders, not finding any 
easily-recognised characters to ser\'e as a basis for such 
subdivision, and he divides the order at once into families. 
These families are (i) Gromidiv, (2) Miliolid.i‘, (3) Astro- 
rhizida', (4) Lituolidir, (5) Textularida*, (6) Cheilostomidie, 
(7) Lagenidic, (8) Globigerinidiu, (q) Rotalida*, (10) Num- 
mulinida*. The Gromid.v, a family composed chiefly of 
fresh-w^iiter organisms, “ have been a stunce of consider- 
able trouble, on account of the want of accuracy and 
detail in the published descriptions of a number of types 
more or less closely allied to the group, and only such 
genera have been included as are known to have long, 
reticulated pseudopodia.” In this portion of the subject 
the author has had the advantage of the advice of his 
friend William Archer. “ The sub-family Dactyloporina', 
which in the original draft was placed with some reserva- 
tion amongst the Miliolidiu, pending the fuller publication 
of the results of Munier-Chalmas’s researches, is now 
entirely omitted. The examination of specimens brought 
under my notice by E. Perceval Wright and C. Schlum- 
berger has removed any doubt left on my mind as to the 
propriety of the transfer of the entire group to the cal- 
careous Alg;u.” The singular genus Bathysiphon of .Sars 
has been removed to the Astro rhizidsc. 

With reference to the subject of nomenclature, the 
following are Mr. Brady’s views, which seem founded on 
common sense, and with which we entirely agree. It is 
surely not requisite in a group like this “ that a uniform 
standard of flxity of characters should be adopted, or 
that a set of beings of low organisation and extreme 
variability should be subjected to precisely the same 
treatment as the higher divisions of the animal kingdom. 
The advantages of a binomial system of nomenclature 
have not diminished since the days of Linnaeus, though 
the views of the naturalist as to what constitutes a 
* genus ’ or a ‘ species ’ have changed, and will probably 
continue to change, but, be that as it may, the Linn^ean 
method is too simple and convenient to be abandoned 
without some better reason than the different value of 
these terms as employed in different zoological groups.” 
" The practical point upon which all are agreed is that it is 
impossible to deal satisfactorily with the multiform varie- 
ties of Foraminifera without a much freer use of distinctive 
names than is needful or indeed permissible amongst 
animals endowed with more stable characters.*' All 
who have had any experience of the life-history of these 
Rhizopods, who know their immense plasticness, and yet 
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who remember their, within certain limits of deviation, 
fixedness of type, will cordially agree with this. 

The subject of dimorphism is alluded to, and the two 
quite distinct phenomena among Foraminifera described 
by this term are explained, but the author does not seem 
to select one of these above the other for the exclusive 
right to the term, as would seem desirable. 

One of the most interesting subjects in reference to 
deep-sea deposits is their direct connection with the pelagic 
species of Foraminifera. As a rule these forms are not 
of pelagic habit ; on the contrary, probably 9S or 99 per 
cent, of the known species or varieties live in the sand or 
mud of the sea-bottom, and possess no powers of floating 
or swimming ; but, on the other hand, some few forms, 
belonging to eight or nine genera, do most certainly pass 
their existence either in part or in whtfle at the surface of 
the ocean, or floating at some depth below that surface. 
These fonns are found, too, in immense profusion, and a 
relatively very large mass of the oceanic deposits consi.st 
of their calcareous shells. A list of the at present ascer- 
tained pelagic forms is given. The most prominent genera 
are Globigcrina, Pulvinulina, Ha.stigcrina, Pullenia. The 
question seems still un.settled as to whether the .species 
are exclusively pelagic, passing the whole of their time 
living at or near the surface, or whether they can or do 
pass a certain portion of it on the sea- bottom. Mr. Rrady 
adduces ji series of facts which lend to the inference that 
the Foraminifera which arc found living in the open ocean 
have also the power of supporting lifc on the surface of 
the bottom-o<izc, and further, so far as our present know- 
ledge goes, there is at least one variety of the genus 
Globigcrina which lives only at the sea-bottom ; but the 
author is most cautious not to express any dogmatic 
opinion on the subject. 

In dealing with the composition of the lest, the presence 
of a considerable percentage (6 to 10) of silica has been 
established as existing in the arenaceous forms. The 
substance secreted for the incorporation of the foreign 
bodies which cover the test has been proved to be com- 
posed of ferric oxide and carbonate of lime in variable 
proportions, the former being often in considerable 
excess. It is not without interest to note the pre- 
sence in some of the porcellanous forms of a thin 
siliceous investment. A few Miliohc from soundings of a 
depth of about four and a half miles, with somewhat 
inflated segments, scarcely distinguishable in form from 
young thin-shelled specimens of a common littoral 
species, were found to be unaffected by treatment with 
acids, and upon further examination it became apparent 
that the normal calcareous shell had given place to a 
delicate homogeneous siliceous investment While im- 
mers^ in fluid, the shell-wall had the appearance of a 
nearly transparent film, and this when dried was at first 
somewhat iridescent. 

A list is given of those stations from which soundings 
or dredgings were obtained in sufficient quantity to furnish 
good representati\'e series of Rhizopods, and maps arc 
append^ showing the tracks of the ChalUtiger^ with 
these stations marked, as also of the areas explored by 
the Fwtupine and the other northern expeditions. 

Any generalised summary of the details of the new 
forms would be impossible. Of the several hundred 
species described and figured, over eighty arc here noted 


for the first time, and this without counting numerous well- 
marked and named varieties, or the numerous new fonns 
already diagnosed in Mr. Brady^s preliminary Reports. 

The family Astrorhizidae is the one which has received 
the largest number of additions ; indeed our acquaintance ; 
with the larger arenaceous Rhizopods is almost entirely ^ 
derived from the various recent deep-sea explorations. A ^ 
knowledge of the life-history of these forms is still needed | 
to place the classification of the group on a secure basis, ^ 
and as some few of the forms are inhabitants of compara- 
lively shallow water, their investigation would seem to be ^ 
well worthy of the attention of observers at some of our ' 
zoological marine stations. Many other problems to be . 
solved are also pointed out in this Report, the extreme 
value of which will be recognised by all students of 
biology. 


THE EJVaUSH FLO WEE GARDEN 

The English Flower Garden : Slyle, Position^ and 
Arrangement, Followed by a Description, Alphabetically 
Arranged, of all the Plants best suited for its EmbcL 
lishment ; their Culture, and Positions suited for each. 
By W. Robinson, with the co-operation of many of 
the best Flower Gardeners of the day. Illustrated with 
many Engravings. (London ; John Murray, 1883.) 

A LOVE of flowers seems more or less characteristic 
of most human beings, and the tending and caring 
them is to most people a pleasant labour. Their bright- 
ness of colour, Ihfir charm of form, the sweetness and 
refreshingness of their varied perfumes please and delight 
the senses, while tlic mystery of their lives and deaths 
capiiv.itcs the mind and awakes up the pleasures of hope. 
In no European country has this love of flowers been 
more manifested than in England, so that a flower garden 
seems an indispensable adjunct of an English home. It 
too often happens tliat many of those who love flowers 
have not the knowledge requisite to take care of them, 
and then the flower garden is handed over to the care of 
others. What to grow and what not to grow becomes 
then not so much a question of deliberate enlightened 
forethought as a thing of fashion, commonplace and 
unstable. No honest lover of Nature, no one who has 
once known the beauties of plant life, could ever for a 
moment remain pleased or satisfied with the arrangement 
of things out of place which is so peculiarly characteristic 
of one style of modern English gardening. It was not 
always thus ; anywhere in Continental Europe that one 
visits “ Le Jardin anglais” of some fine demesne or of some 
public park, there one is sure to find some attempt to form 
a natural prospect by the judicious arrangement of tree, 
shrub, flower, and grass ; but in England itself, the very 
home of Sylvia, all traces of Nature are too often oblite- 
rated, and a meretricious display of colour, inclosed within 
a sharply defined geometrical sameness of outline, takes 
the place of a refreshing contrast in contour accompanied 
with joyful surprises of brightness. What a difTerence 
there is in the pleasure of viewing a large mass of Gentiam 
acaulis in the centre of a wide expanse of scarlet geraniuou 
encircled with yellow calceolarias and viewing some fea 
tufts of the same plant opening their blue corollas ami< 
the grass by the borders of some Alpine meadow. Thoa 
who Itn'e gardens 4and like to see in them some few touche 
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Mature owe a debt of gratitude to Mr, W. Robinson for 
\ life-long labours in disturbing our minds as to the 
Irectness of modem views on gardening, and for in a 
^ measure destroying the miserable conventionality 
iit had made our gardens bad imitations of vcn- in- 
tistic carpets, or of nightmare-giving wall-papers. But 
destroying what was bad it was also most desirable to 
ild up something good to replace what was gone, and 
the present most welcome volume we find indications, 
or and distinct, of the abounding wealth of flowers at 1 
ir disposal which are fitted for the embellishment of our 
icn-air gardens. In the compilation of this work on 
e English Flower Carden,” Mr. Robinson has had the 
-operation of some of the most practical and thoughtful 
iters of the day, and also the valuable aid of Mr. \V. 
^Idling, w'hose experience as superintendent for some 
|ac of the Hardy Plant Department of the Royal 
jirdens at Kew has well qualified him for the task. The 
Bt part of the work — On Gardens, their Arrangement, 
t . — is for the greater part from the pen of the author, 
ic should have liked that a small portion of this part had 
ten devoted to the subject of town and suburban gardens 
jsmall size. Many a modest cottage garden has, we read, 

I lessons to give, but then our ideas of a modest cottage 
trden are not helped by an illustration of the charming 
punds attached to Sheen Lodge. The second part 
btains in alphabetical order a list of the more important 
bera and species of plants which will grow in the open 
I* in Great Britain or Ireland, with figures, some very 
bd, some indiiTcrent, of most of the more attractive 
Iccies. In some few rases we notice figures given which 
t not referred to in the text ; when these arc not of 
Jesirable” species for the flower garden, as in the rase 
'Gcntiana lutca and Sdl/a mnrithna^ it would have been 
tter to have put others in their place. To all our 
Iders who have or contemplate having a garden we 
rdially recommend this very excellent book. 

OUR BOOK SHELF 

J\ing C 014 n try : or Explorations in Xe'to Zealand, 
By J, Kcrry-Nicholls. (London; .Sampson Low and 
Co., 1884.) 

his interesting volume Mr. Nicholls describes a good 
ice of exploring work. The King Country', \Nith which 
volume is largely concerned, is that district (►f the 
th Island of New Zealand which is still under the 
not entirely nominal — of the King Tawhiao, who 
only recently left our shores. It occupies a very large 
, between the west coast and the Lake Taupo region, 
ng on its north-eastern border that wonderland with 
:h the late Baron Hochstettcr has made us familiar, 
additional details of the sub-volcanic action of this 
Dn, its boiling springs and glistering terraces, arc 
:ome. From Rotomahana Mr. Nicholls travelled 
bw'ards in a zigzag to Lake Taupo, and geologists 
be specially interested in the observations re- 
ling the great volcanic plateau on the south of 
e Taupo, and Mr. Nicholls’s account of his ascent 
founts Tongariro and Ruapehu, the former still 
a state of volcanic activity. In fact there is 
iindin^ evidence that at no very remote period vol- 
c action must have been widespread and copious 
’ a very lai^ area of the North Island. Though not 
€ compared with the Southern Alps, which Mr. Green 
his companions scaled last year, still Mr. Nicholls's 
was formidable and trying enough. In the King 


Country' the natives have retained many of their original 
characteristics and customs almost unchanged, and there- 
fore such narratives as that of Mr. Nicholls is of con- 
siderable value to the ethnologist. The region is richly 
wooded, the scenery in many places magnificent, and the 
geological features well worth minute investigation. In 
an apiicndix wc find a list of the New* Zealand tribes 
with their localities, and careful lists <»f the flora and 
fiuma met with during Mr. Nicholls's journey. Alto- 
gether the narrative is interesting, and contains a good 
deal of fresh information. There is an excellent map 
and many attractive illustrations. 

Forests and Forestty of Korthcfn Russia and Lands 
beyond. Compiled by John Croumbie Brown, LL.I). 
(Edinburgh ; Oliver and Boyd, 1884.) 

Thf. forestry of Russia has so recently been the subject 
of an article in our columns, that wc need do little more 
than refer to this, the latest of the long scries of volumes 
by Dr. Brown on his favourite ForsMcdssenseiia/t or forest 
science. It appears to have been compiled apropos of 
tl c International Exhibition of forest products in Edin- 
burgh, and is intended to introduce into English forcstal 
literature detailed information on some of the points on 
which information is supplied to students at the schools of 
forestry on the C'oiuinent.” The infiwmation contained 
in the volinnc has been obtained personally during 
journeys in Russia, or from the best official sources. 
There is also, it should be said, much to interest the most 
general and careless of readers, for Dr. Brown (piotcs ex- 
tensively from the best recent writers on the districts of 
Russia to which his bfiok specially refers. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself responsible for opinions expressed 
by his correspondents. Neither ran he undertake to return^ 
or to correspond with the writers of re/eefed manuscripts. 
No notice is taken oj anonymous communications, 

[The Editor urgently requests cars espondents to keep their letters 
as short as possible. The pressure on his space is so great 
(hat it is impossible otherunse to insure the appearance even 
of communications containing interesting and novel facts 

M. Thollon’s Views of ** Great B” in the Solar 
Spretrum 

Tirr, fxalleni'c aurl ])f>wi*r f)f M. 'I'hollon’s prisms Imve 
hcToim* pn»vfr>)ifil in the sprctroscnpic wnrlfi. For the sake, 
thenffuc, (»f havinR his own account (»f what he has himself 
sc'cn (Naturk, vol. XXX. p. 520), with physical a])paratus of 
gig.aniic sizes xo well ])lanncd, sf> admirably tonstructed, and 
manipul.ated with .such matchless skill, — doubtless every reader 
will make very little objection to any small accompanying 
inaccuracy in one outside refcrpncc. 

To me, therefore, as well as probably to every oiic else, It is 
a very trifling matter that he should lay to my charge that I have 
said “Circat !'• ” «!oes increase in infensity as ihe sun ap- 

f >r< .aches the h )rizon ; although in my “ Madeira .‘spectroscopic 
»ook I have actually introduced I'latc 5 to show, as compared 
with Plate 4, that it d(jes so increase vei^ notably. 

But the real priint of interest, of special importance just now, 
and per])lcxity loo, is not ibat there is some effect of the telluric 
character in the “B” lines — but how much? and in what 
manner does it gr(»w with zenith distance ? 

Now that residual question dries not .seem yet to have occu- 
pied M. Thollon, or he would have dcscrilied the different rates 
at which the dry gas lines of *‘B” grow with zenith distance 
com]<ared with the lines of watery vapour ; and, as a first end 
ea.sy result, he would undoubtedly have ohtninerl, as 1 have with 
far inferior means, an indication that the water-vapour of the 
earthN atmosphere is confined to the lower .strata only, while 
the dry gas com])osing ** B ” belongs more nearly to the whole 
atmo.spb^e, high and low. To that too, at least ; for some 
observations of “ B ” when near the zenith, or looked at through 
the shortest aerial path possible at the place, showed me so 
immense an intensity still in its lines, as to lead to the suspicion 
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tlut fart of their producing gas may ije even far outi>ide the 
Ofually considered limits of cveiything belonging to the earth, 

M. Thollon, indeed, give* a view of the *‘B region, “as/’ 
he says, “it would appear if oi^served outside the earth’s atmo- 
sphere**; and therein he shows every line constituting our 
magniheent earthly constellation “Great U,” absolutely wiped 
out of existence— a few $///ra faiut, accidentally intruding solar 
metallic lines alone excepted. But how has the eminent savant 
obtained tliat view ? Not by ascending in a balloon, or up the 
sides of a high mountain alx>ve all the grosser atmosphere, and 
seeing that it was so, but merely by observin .* some small amount 
of dinercncc of efTcct, at two slightly different degrees cif lai^e 
zenith distance, viz. 6o and 8o', at the Obser\'ator}' of Nice. 

Tiva points, however, alone, will never enable a cur\'c to be 
drawn on their sole authority ; and as a curve of effect is what 
the investigation now requir^, M. 'Fhollon’s hitherto merely 
duplex observations will acquire a far greater power of convic- 
tion for other men’s minds, if he will kindly supplement them 
with others at 20' Z.l)., or as near to it as the latitude of Nice 
will allow him at time of summer solstice. Still more would he 
make us all his delators if he would repeat those three angular 
directions at three successive stations a^ greater hypsometric 
altitudes ; duly remembering that while every one knows that 
wnter-vnj>our and oxygen (the gaseous parentage of “ H” accord- 
ing to the grand experiments of M. Kgorofi) do exist in the 
earth’s atmos])herc, that does not, by itself, therefore render 
them impossible in greater or le s quantity to the outer region of 
the sun’s envelopes ; or, in a higldy attenuated degree, to the 
92,000,000 of miles of space 1>ctwecn. C. riAZ7.i-SMYrH 

1$, Royal Terrace, Kdinburgh, September 27 

Shifting of the Earth’s Axis 

With reference to the letter of Mr. W. M. Flinders Petrie 
(Nature, September 25, p. 512), 1 would remark that there 
has been no sensible change in the latitude of Greenwich (ns 
found by observations of circumpolar stars) during the last forty- 
seven years, a period nearly twice as long as that covered by the 
Pulkowa oliservAtions which M. Nyrcn has discussed. In a 
paper on the “ Systematic Errors of the Greenwich North Polar 
bistances” {Mem, A\j 4 ,S, vol. xlv.), I have exhibited the results ' 
for the co-latitude of the centre of the Greenwich transit -circle 
for each year and for groups of years from 1836 to 1877 reduced 
to the same refractions throughout (Ilessers), and c'orrected where 
necessary for index-error of the thermometer, and the accordance 
of the individual results is as close as can }>e cx}>ccted, when allow- 
ance is made for the systematic errors to which all observations are 
liable, but which are usually ignored in estimating theoretically 
the probable errors of mean results. It may suffice if 1 here 
give the results for co-latitude for three periods of years ; — 
i 836-'49 mean co-latitvidc 38® 31’ 2 V*‘Ss 
1851-65 2i’'’87 

1866-83 2i"'85 

The ffrst and last results arc identical and are absolutely incon- 
sistent with Mr. Petrie’s supposed increase of the Greenwich co- 
latitude of 1" or more in a century. 

W. H. M. Christie 

Royal Observatory, Greenwich, S.E,, September 27 

The Sky-Olows 

From the great purity of the .sky thi> evening, and fium the 
flatness of the horizon westwards, on the line of the Great 
Northern Railway l>ct ween Huntingdon and Hitchin, the sun- 
set glow was of a ver>' beautiful de.scription. .\t five minute.* 
before six (watch-time, three or four minutes slow) the sun set ; 
and it was no sooner hidden than a parhelion-like patch of white 
light, 6” or S'* in diameter, brighter than the rest of the sky, 
occupied a place 10" or I5®alx)ve the sun-set point of the horizon, 
and continued shining there with (>early brightness for about ten 
minutes. The horizon-line became edged at the same time with 
bright red, melting abruptly away upwards into orange, and 
hi^er up into a fidd of yellow light round the lucid s^x^t. At 
6.5 this spot’s white light began to acejuire a rosy tinge, and 
during the next ten minutes, until 6,15, it became intensely rose- 
coloured, preserving its definite place unchanged in the up|)er 
expanse of yellow ; a vivid golden oriole-yellow stripe .some 
degrees broad divided it from the red fringe along the horizon, 
the dazzling gold colour shading exquisitely into the fierj’ red 


below and rosy red above, and deriving itself from the latte 
bronze-like greenish cast in its bright golden hue by contrast. 

By 6. 15 the rosiness of the bright .spot had extended upwj 
and outwards from its centre, and was now blended in its col 
and confines with the yellow band and red fringe below it, u 
the whole presented a conflagration or red aurora-like outbi 
of light in the west, 2o« or 25^ high, and extending 45* or 50 
base along the horizon. 

The yellow belt was fading out of this glory, and the brii 
ness and rosiness of its upj^r part was fast disappearing, wl 
at 6.15 there appeared, with extreme quickne.ss in the brigl 
base, dark intervals dividing it into upward radiating divcig 
beams of light, which rapidly acquired such fixed breadths 1 
distinctness that I easily counted six or eight separate liei 
nearly equidistant from each other, an<l ol equal lengths i 
strengths, marking out plainly by their divergence the st 
place, and the considerable depth to which it had already si 
below the horizon. The two outer ones only of the beams, 
the northern side, were a little confused together, and mat 
the symmetry vhich the whole presented, but the full num 
of their di‘iplay was several times counted over during the 
minutes — until 6.25 — that they continued visible. Tncyw 
about 15® long from their base'*-, and extended across and usur] 
to themselves the light of what had been the golden-yellow b( 
l>ut they gradually shortened and liccame dml red when at 
latter hour the horizon assumed the red appearance whid 
u.sua]ly pre^enl.H some time after Kun,set. The above strik 
phases of the glow, — the white spot, the rose-red one, and! 
streamers, — occupied just ten minutes each, and the unuji 
aspect of the sky ceased entirely just thirty minutes after sui| 

The patch of whitish light observed this evening had all ^ 
appearance of a true, but extended and diffused, mock suQ 
some description ; and I have noticed the peculiarity beforei 
the sunset glows of last winter and spring, whenever I had 
opiHirtunily to see the sky and watch their early phase j 
after sunset ; but cr)*stals of ice being then plentiful in drj 
the evidence f)f the mock sun's formation by hon-aqueous j 
in the atmosphere u as not so strong as now, when it * 
recurred after a long continuance of a summer tcmperal 
which has been unusually high. It is also .singular and cui| 
that the rosy tint bej^an in the white-glow spot, and sp» 
evenly outwards from it as a centre, as the extent and inteii 
of this remarkable colour grew and increased. 

Appearing as the white sj>ot does, when 1 have seen it, 
pretty fixed height of not less than alioiit 12*’ from the horizi 
soon as the sun has set, it .seems difficult to reconcile itsprei 
at such an altitude with a theory of its pro<liiclion by refle 
of the sun’s horizontal rays from fine films or laminic of flo 
glassy dust, unless descending equatorial currents, perhaf 
those extremely stable heights may have a sensible inclini 
downwards from the west, and may tilt the films’ under 
in a direction corresponding with that of the current sli| 
towards the sun ? 

With reganl to the diverging beams, they are also, perl 
not quite ordinary, irregularly produced straight lines of r 
lion ; but seemed by their symmetry to be connected, at lei 
the origin of the shadow-gaps which formed them, with ei 
ruled stripes or pleat- of the cirrus, and of loftier haze, ir 
case directed, it seemed, nearly cast and west. With suchl 
bands and stri|K*s dircctctl rather more sou h-weslcrly, or a 
towards the |x>int of winter sunset, an<l intersected also 
slightly slanting systems of st nation, 1 constantly noticet 
sky in Newcastle-on-Tync, during the prevalence last wintei 
spring of t)ic repeated sunset glows, to l>e for weeks and m< 
more or less constantly and uniformly, but in general w< 
and dimly, streaked and furrowed over. Either an unus 
steady current was prevailing in the upper air ; or else a pc 
nent current there, and long lines of aerial disturbances trou 
I its streams were made more visible and conspicuous than 01^1 
by exceptional radiation, or some other unusual refrigeratiiij 
haze-engendering cause, depriving the upper air of its Iran 
ency, during the time of the sky’s presenting such un 
appearances m what Quetelet named and considered to b 
“ stable *’ or imtempestuous upper regions of the atmosphe; 

Whatever may be the explanation of the streamers and c 
white glare-spot, ob’>er\'ations may perhaps be made of I 
under even more favourable conditions than occurred this t 
ing, and they would then possibly give a little help toil 
mving at some further conclusions both as regards the cH 
line or other nature of the liaze-causing substance, and as " 
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manner direction of the motions of the extremely lofty air* 
currents in which the finely' divided material is suspended. 

A. S. Herschcl 

Collingwood, Hawkhurst, September 20 

On September 27, being on the river about 6 p.m.i I noticed 
the beauuftil colour of the sfcy» which lasted for three-quarters of an 
hour after sunset. The day had been very cloudy, but not much 
rain had fallen, and about 4.30 p.m. the sky clear^ and the sun 
shone out. My attention was drawn to the appearance of the 
sky about 6.1$, after the sun had set. Great masses of retl 
appeared in the west on a background of gold and primrose ; 
above this the sky shaded from green into blue ; the red colour 
extended upwards for about 40% and appeared of various shades, 
deep red, magenta, and rose colour, the various small clouds 
which were floating about being pink. This red light gr.idua 11 y 
broadened out and died aw.ay, giving place to deep orange and 
gold, the latter colour lasting till 6.45. 

The water was as gorgeous as the sky above, the reflections 
of the trees being bright red and purple on a flot)r of gold. I 
may add that the red light from the sky was so strong that a 
rosv hue was thrown on some trees and everything .around. 

Hurley Mill, September 28 " T. Sf. Hrowne 

September Stream of Krakatoa Smoke at Strong's 
Island 

After long delay, owing to the wrecking at Stnmg’s Island 
of the Motnifig Star^ 1 feel very fortunate in coming into 
possession at Isust of a most important record of fact, which 1 
hasten^ to publish, in the form of an extract from the journal of 
Miss Cathcart, the young lady missionary laiwjuring at Strong’s 
Island with Rev. Dr. and Mrs, Pease, and well known in Hono- 
lulu. It is as follows 

September 8. — Yesterday there was a very ]H‘culiar appear- 
ance of the sun. The sky was somewhat cloudy, hut not so as 
to obscure the .‘‘un, which was of a silver i)lue cohiur, .and not 
so bright but what we could look at it without any tnmblc. 
The shadow was the same as in an cclij^sc. There was no 
bright sunshine all day.” 

Although the journal contains no further record on the subject, 
nor any mention of the red glows which must have follt»wcd, it 
is so precise as date and as to the ]>henomena observed as to 
be of the greatest v,alue in continuing the history of the e<pia- 
tqrial smoke-stream from Krakatoa beyond Honolulu and Fan- 
ningks Island, to which it had been continuously traced on its 
long route vid the Seychelles, Cape Coast Castle, 'IVinidad, and 
Panama. It was observed by the bar<jue Southard Ifurlburt 
some 2000 miles east-south-east of Honolulu on .September 3, 
at Fanning’s Island on .Septeml>er 4, and at Honolulu in con- 
spicuous brilliancy on the evening of the Sth. Mr. Frank 
Atwater, landing at Maalaea, Maui, on the morning of the 5ih, 
observed a wonderful red glow, and marvelled murh (having 
just arrived) if such were the sunrises in these islands. The 
same morning passengers on the Zealandia steaming southwards 
towards the Idne were awakened by blue sunlight streaming into 
^eir berths. Mr. F. L. Clarke has supplied a report, somcw'hat 
imperfect os to date, of an obscured and cojijjery sun »-cen at the 
Gilbert Islands on or about September 7. This would be Sep- 
tember 6 in our reckoning, the Gilbert Islands being west of the 
meridian of 180*. 

Now we have the vciy precise date given by Mis< Cathcart, 
of September 7 (6th) at Strong’s Island, or just one day later 
than at Honolulu, and thirtv-six hours later than the 
IiUe afternoon coppery and lund obscuration seen at Fan- 
ning’s Island. ^ Strongrs Island is about 2320 miles nearly due I 
west of Fanning’s Island. This give-^ a rate of progress of ‘ 
the smoke-stream of sixty-four miles an hour. It seems proper ' 
to reckon time from Fanning’s Island rather than from the 
Hawaiian Islands, as the Utter were evidently north of the cen- f 
tral coarse of the stream, and perceived its atmospheric effects I 
half a day Uter than the former, although nearly on the same 
meridian. 

It is to be specially noted also that the phenomena were ! 
characterised by the peculiarities seen at Fanning’s Island, as 
well as at Panama, rather than those seen at Honolulu. Here 
the obscuraUon of the sun was so slight as not to have been 
noticed during the day, nor was any change in its colour ob- 
served, except by Mr. and Mrs. H, M, WKitney, who saw its 
disk /fmi at setting on the 5th. At Strong’s Island, as well as 


at Fanning’s Island, Panama, Trinidad, and eastward, the sun 
' was heavily obscured, and its light changed to green at low alti* 

; uides, and blue when high up. This proves that the heavier 
: thickness of the smoke-stream did not extend so far north as 
Honolulu, but was confined to a narrow belt near the equator, 
Fanning’s Island is in Ut. 2'* 40’ N., long. 159** \Y. Strops 
Island is in lat. 5‘^ N., long. i6a* 30' E. The Zt\flattdM was 

t >crbaps 5* N. when the blue sun was observed, Honolulu is in 
at. 22’ 17' N., ,ind receivcil only the clouds fraying off frtim the 
I edge of the snioke-ljc'lt ns it swept by to the soiithwawl. 

The sun's rays were so greatly obsciire<l by the tlensity of the 
, smoke strata in the main belt that they seem there to have 
I failed to prcnluce the marvellous twilight cflects which were so 
I conspicuous in Honolulu. All along the line frtiin Seychelles to 
I Strong’s Island, we hear of lurid api>earanccs, green sun, blue 
light, great ol»scuration, sun easily obser\*ed with the naked eye, 
but hardly anywhere a word about twilight effects, or red glows ; 
while at flonolulu, under the thinner side clouds of the stream, 
the colour effects in the twilight were amaring. 

The topic is an endless one, and I will not prolong. Many 
ask what is the cause of frequent revivals of the retl glows, suen 
' as the very fine one of Inst evening, August 19. It seems merely 
to show an iiregular distribution of the v.asl cloud.s of thin 
Knakatoa hare still lingering in the upper atmosphere. They 
drift about, giving us sometimes more, sometimes less, of their 
presence. It is also not unlikely that in varying hygnimetric 
condiiiiMis the minute dust -panicles Iwcomc nuclei for ice crystals 
of varying size. This would gre.atly vary their reflecting 
I power. This accords with sonic observations of Mr. C. J. 
Lyons, showing that the amount of red glow varies according to 
the prevalence of certain win<U. H, E. HisiioP 

Iiawaiian (iovernment Survey, Honolulu, August 20 

Biology T*. Botany 

AccoRpt.Nt; to the regulations of the Cambridge L cal Exa- 
minations, 1883, junior students can .alone take botany, while 
senior students must lake elementary biology instead. What 
h.as been the result? Taking the Regent’s Park centre as a 
typical example, for it is a single school of several hundred girls, 
an<l sends up probably more than any other school in England, 
we find that from 1872 to 1882, inclusive, 273 senior students 
entered, and 191, or 70 per cent. ]iassed in botany. In 1883, 
however, uane were sent up at afb If we ask, What is the 
object of teaching science in schools ? the answer is obviously 
for its educational value. Now this can only be acquired by 
practical stiuly. Hotany is eminently qualified for affording this 
use, whereas zoology is not. The lady principal of tlie school 
in question will not entertain the idea of teaching any branch of 
science if it cannot be taught practically, and very j^crlincntly 
.asks, “ How can J gel two to three hundred frogs, and make 
my girls dissect them? In the first place, the parents would 
n(jt all<iw it.” C«»nsefpienily biology ]>ecomes a dead letter, and 
I botany is rliscountenanced by the Syndicate for the elder girls. 

On inquiring of a mcnil>er of the .Syndicate, I am informed 
that the general idea is that the juniors should study liotany 
from this educational point of view, but seniors are of such an 
age that mere “object-lessons” are no longer necessary, hut 
training in scientific thought is called for. Now, in the first 
I place, it must he lK>rnc in mind that, from the pressure of other 
I subjects, it is not generally, if ever, easy to teach science at all 
I adequately in schools ; and, secondly, the small amount of 
botany that can only ])ossib]y be taughl, even to the elder 
pupils, is little more than jiractical descriptions, a certain 
acquaintance with the leading umilies of plants, and the general 
' principles of physiology and nis'ology. 'There is not the time to 
do more. As an examiner for the College of Preceptors for 
many years, and having to look over papers from schools, &c. , 
from all parts of England, I can testify to the fact that the 
standard of botanical teaching is decidedly low. Of course 
there are exceptions, but the majority, who get less than half 
marks, show little more than a smattering of the subject. 
Instead, therefore, of insisting on elder pupils advancing to 
biology, my own feeling is that it would be ciecidedly better to 
encourage seniors to continue the study of botany alone, but 
more thoroughly. The idea of calling such liotanv an “object- 
lesson ” will sound somewhat ludicrous to my fellow teachers, 
who know what teaching practical botany thoroughly really 
means ! 

The remedy, therefore, seems obvious. ^ Let the seniors as 
before pass in botany alone, but of a higher standard if you 
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will ; and leave biology as it is for any who may wish to take 
up that subjects At present the effect can only be to quash the 
teaching entirely beyond its first and most elementary stage. 

There are not wanting signs elsewhere of the evil effects of 
the vnunger school of wtanists not recognising the importance 
of first training students in a thorough course of practical and 
systematic l»olany In^fore proceerling to laljoratory work. In an 
examination lately held for a j)ost at Kew, I am informed that 
two gentlemen who had been trained at Cambridge competed 
with a garriener for the |>ost. 'i'lit* gardener secured it. 
sa/. George Henslow 


Animal Intelligence 

IlAVtNt; frequently observed in your columns accounts of 
remarkable instances of reasoning power in animals, I am 
tempted to send you the following notes, which may [lerhaps be 
not without interest I > the readers of Nature. 

A young canary belonjjing to our family is in the habit of 
receiving small i>ieces of biscuit, cake, or such like from the tea- 
table. ITic hardness of the biscuit has ever been a source of 
great annoyance to Dicky. One day, however, after an expectant 
and close examination of the tea-table, he was offered a piece of 
hard biscuit. Williout making the least attempt to break it, lie 
lifted it from tlie floor of his ca.^e, and taking it to his water- 
trough, gently <lropj)cd it in, following up the action by patiently 
stimnjy it round and round with his beak, until it was in a 
condition to l>e eaten, lie then carefully removed it and 
devoured it without any trouble. He now puts every A/rrr/ 
substance which he deems eatable into the water. He en- 
deavoured to soften sweets in the same way, but finding th.at the 
sweet became gra<lually smaller and smaller, be hastily abs- 
tracted it, and has never since pul anything of ihiit nature into 
the water. 

An euually interesting case of reasoning ])owcr was lately 
exhibitccl by our eat. I’vissy Inid lately Iktoihc the mother of a 
family of kittens, and was naturally indisposed after the oceur- 
rence. She wandered about through lie; house in a strange 
manner, ns if seeking for somelinng, always, liovvevei, kecjung 
within near range of the coal Inmkets when they were likely to 
be required. Willi a view to finding out what she wanted, the 
bunkers were left ojjcn. 'I'he cat im.nediaiely entered, and 
commenced .searching diligently among the coals, until she 
found a piece covered with pyrites. I his she proceeded to lick 
vigorously, returning to the bunker and repeating the operation 
at regular intervals. On ground .sulphur i>cing «»ffcred her, she 
at once fors ok the pyrites for that, and ere long, by use of that 
medicine, regained her usual health. 

K. J. Hakvkv (iiitsuN 

Zoological Laboratory, University College, Liverpool, 
September 29 

In the notes on Australian ants forwanletl by me by the last 
mail 1 forget wbelber any mention was made respecting an idea 
that has struck me several times, as to the method in which the 
antcnniv are emjdoycd l>y ants us a means of communicating 
with each other. I’hat ants utter no audible sound is pretty 
plainly proved by experiments made with the microjilume. It 
18 said that the Ambillidiu give a kind cif sharp cry when cap- 
tured, hut the statement ie<iuircs to be verified. Ordinary ants 
may ^ generally sj>okcn of as destitute of any means wliereby 
to iitler articulate speech. Heyond the fact that they do not 
appear to be able to speak, so as to lu; heard by human 
ears, the tests resorted to by Sir John Lubbock would go to 
show ^hat it is extremely doubtful whether ants |)ossess the 
sense of hearing at all. This, however, does not preclude the 
possibility, or even the probability, of their l>eing in full pow'er 
of a means by which they are able to converse. It will be 
remembered tnat the antenme are divided into two separate 
portions, the sca/t and the flabrlium. The latter is subdivided 
into about ten separate segments. Now in this arrangement, 
by adopting a preconcerted system of signals, all the words of 
an English dictionary might be expressed. 

Let us say that A meets B, and, acconiing to the vocabulai^ 
of Formicaria, that a touch with the tip of the antenna of A 
on the terminal segment of the antenna of B signifies any par- 
ticular word, A similar touch made on the second segment of tihe 
antenna of B indicates another word, and so on. Here there 
s a means of expressing at least ten different words by taking 
from the point of the flabellum to its base. If the second 


point of the fiabellum of A is employed as a touching organ, 
the number of signs that might be conveyed from the one ant 
to the other would be twenty. If all the segments were thus 
utilised, a hundred different might be interchanged. This 
is for one antenna only. By utilising the pair this number would 
be doubled, and by multiplying the number of touches, to ex- 
press words or plurals of words, also, and by crossing the 
anicnnsc so that the right antenna of A touched the left of B, 
and vice versa, all clearly distinct signals, the vocabulary of these 
‘ittle {people would be extended almost ad infinitum. Say that 
•he one touch of a .segment of the fiabellum meant an ant, two 
touches a pair of ants, and three a multitude ; here there exists 
a means by which complicated ideas might be communicated in 
a manner somewhat similar to that adopted by the Chinese, by 
whom a jiarticular sign means a woman, two mischief, and three 
marital unfaithfulness ; or, as in the language of the Australian 
natives, who employ the term “ Yarra ” as signifying “ flowing,** 
and “ Yarra-Yarra ” as “ ever-flowing.” AU this would be pan- 
tomime, of course ; but those who have witnessed a public 
exhibition of the skill of well-taught deaf-mutes, are aware of 
the amount of information that can be imparled by the simple 
use of the ten digits, just half the number of .separate conversa- 
tional organs at the disposal of ants. Nor do person.s and 
nations, well able to speak audibly, fail to avail themselves of 
tile same kind of sj)cech. A Chinaman utters a certain word, 
but it may mean half a dozen flifferent things, as he moves his 
fingers to the right or to the left, up or down, or describes 
some imaginary diagrams in the air. 

The above views may seem altogether visionary at first sight, 
but we have been told so many remarkable .stories relative to the 
instincts displayed by the singularly intelligent creatures under 
consideration, tliat no persevering student of their habits will 
be inclined to say that the use by them of some such code of 
signaL is altogether beyond the range of possibility, even of 
probability. 

It might be a^ well if naturali.sts, when watching the meeting 
of ants, wouM notice carefully whether the observed touches 
vary in any particul.ar, and whether any nciticcable results fol- 
lowed after, and appeared to be connected with, the variations. 

Thomas Harrlson 

244, \'icloria Lai.tde, Kasl Melbourne, Victoria, 

July 16 


Meteors 

1 HAVE to rci'ord a brilliant series of meteors seen last night 
(.Sunday, July 20) by myself and c.ithers. I will describe that 
seen by liiysclf. as, amid the many sj>lcn<!id meteors I have 
observed during my sixty years of life, I have never seen one 
more ma^inificenl. I was walking up and tlown my “quarter- 
deck,” the carriage-drive in front of my house, which faces due 
north anti st)uth, admiring the glorious tints of the dying day, 
for we have been liaving, on a reduced scale, the grand sunsets 
about which I have already written. I was looking due north, 
and saw a huge fireball suddenly appear about half way between 
the horizon an«l the zenith. It moved slowly and horizontally, 
leaving a broad trail of red light l>ehind it, as well defined as 
that emitted by a rocket. The meteor itself was about half 
the size of a full moon, white, and of the m >st intense and 
dazzling brilliancy. It travelled so slowly that I had time to 
call out, several times, to my wife, “ Look at that glorious 
meteor,” and she had time to turn round and see it. At about 
north-norlli-west it sud<lenly broke up into six, if not seven 
piccc.s, but at this moment its light was so intense that I could 
not be quite certain ; six, however, I counted distinctly. They 
did not fall, but trailed on in a line after the larger mass, 
which did not seem diminished by the rupture, and finally, at 
north-west, they all disappeared. On taking out my watch I 
found it was just two minutes past six, and as we are a month 
niu^t our shortest day, you can fancy there was plenty of day- 
light left to dim its splendour. But it was a magnificent sight, 
and its intense brilliancy surpassed anything I have seen before. 

At 6.30 two friends walkMup to dinner. I asked if they had 
seen the meteor. They said, “Yes, how splendid it was ! ** 1 
a'.ked, “Cvuild you count the number of pieces into which it 
broke?” They looked at each other in amazement. “It did 
not break ! ” “ In what direction did it pass?” was my next 

question. “From west to ea.st,” said one of them; “if you 
were staiHltiig here you could not have seen it ; it was low 
down on the southern horiz m, behi'id your house.** I then 
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found on comparing notes that this one, which they both said 
was large and extremely bri'Uant, had ap^teared about 
Jkft miuuits past six. 

At night we attended the Governor’s last “ reception,** prior 
to his leaving the coKmy. He ^'as handing my wife to her 
carriage — I was unf >rtunatcly in the house — when another fine 
meteor illumined the sky. It must have been in the w-es*, or, 
frf*m the tuition of the carriage and the buildings, my uife 
could not nave seen it. She says it fell straight down from the 
aenith, and broke into several pieces. This occurred at 10 45 ; 
1 had just previously looked at my watch* I also heard of oilier 
imaller, though bright, meteors, but did not see ibem myself. 
What are we doing, Mr. Editor? Are we going thro.»gh die 
tail of a comet? or is cosmic dust igniting? or are the c “diic 
and bl ody*’ portents? Whatever they are, 1 record them, in 
the ho|)e that others may have seen and noted them. 

British Consulate, Noumea, July 21 K. L. Layarh 


The Milleporidse 

.SrhClAL interc l is attached to any direct evidence as to the 
nature of the reproductive organs in tlie MillcporiiUe, the more 
especially as no traces whatever of such organs have hitherto 
been discovered. In the absence of any direct evidence it has 
been concluded that, from the apparent abseticc of ainpul’.x', the 
gonoj hores probably develop free of the ccetiosteuin ; .atul this 
seemed partly htirne out by the general resemblance between 
the zooids of the Mille|M>rida; and those of the gymnobla^tic 
Hydroids. 

On some dry specimens, however, ' f a new species of Mille- 
pora {Afillef>ora murraxi, characlei ised by it,*, cxlrtinely lamin- 
ated and coalescenl frond , much and palmalely divided at their 
extremities, and by its minute g.asiropores, *25 m«i». wide, an<l 
its still more minute daclyl(»porcs atul even suiface) from the 
Philipjiines, there occur, irregularly and numerously ilislribuicd 
among the young branclilcts of the c<enosteum, large receptacles, 
which, though the absence of ilie s<jft parts prevents any ah o- 
lute confirmation thereof, can leave no «loul)t as t » tne true 
ampullate nature of the generative organ > in this family. 'I'hese 
receptacles occur either closely, or widely apart, a> circular 
■cavities in the superficial reticulations of the co*nosieiim, and 
are covered above liy a very thin and ])orous layc*', which is 
often broken away. When it is thus laid ojieii, the cavity is 
seen to be alioui 75 mm. in diameter. 'I'he receptacles arc seen 
on the surface as while, circular, scarcely niised areas aljoiii 
*5 mm. in diameter, with a small jioie in tlie centre ; an<l they 
are generally rather numerously placed on one or both faces of 
the pal mated branchlets. 

By the discovery of the ampulla* in the Milleporida*. a com- 
plete confirmation is given to the relationship which I'rof. 
Moseley has showm to exist between this family and the Stylas- 
teridae ; and it is seen that the two families are even more 
closely related than had been imagined, 'fhe presence of such 
a structure seems to bring the Milleporid.a,* into rclaii<»nsliip 
rather with the calyptoblasiic than with the gymnr»blastic 
Hydroids, in spite of the general resemlilance of its z<M»id'i with 
the latter. John J. Oufi.cii 

Natural History Museum, South Kensington 


To Find the Cube of any Number by Construction 

The following graphical construction for finding the cube of a 
number may interest more than the mere mathematician ; — 
Take a triangle A H C, in which suppose j4 to be the vertical 
angle and A’ greater than C. Draw the perpendiculars 
££9 C F9 thus obtaining the pedal triangle PEF\ take // 
the middle point of ihe perpendicular EC on D F, Then 
tan C/>/y= \.?csF C D E = \%n^ A, Ifthen we take a triangle with 
vertical angle A such that tan A = we see ) hat tan C DH •=. tp. 
The proof of the above result is quite elementary. 

September 22 R. Tucker 


The Failure of the Paraley Crop 

Would you permit me to ask some subscribers to your paper 
if it be p<^ible to account for the total failure of the crop of 
parsley this and last year. Is it owing to any known insect or 
wlut ? The parsley com^ up well, grows to about one inch in 
height, then begins to dwindle and get yellow, and the whole 


summer remains about half an inch high, the only green part 
being the crown. All the market gardeners are m the same 
position as m)*self, only one having a crop, and this was sown in 
freshly cultivated earth. 1 have carefully examined leaves and 
roots un ler the miaoscope, but can discover no cause for this 
disease. Have any of your subscribers been troubleil in the same 
manner, and can any one suggest a remedy? W. H. C. li. 

Cheltenham, September 23 


Wasps as Fly-KiUers 

York eorroNpondeut at p. 3S5, vol. x.\x., may In? informed 
that in this part of the world wa*,ps enter dwelling'i by the open 
w'indows in summer-time, and hunt house-fiios unmercifully, 
leaving the dead files in lumdreds on the floors, ready to bo 
swept into a dustpan, d'liis occurs only in the country, and 
where wasps’ nests arc near by. Westwood quotes from St. 
John’s Letters to an .\merican Eanner ” that ; “The Ame- 
ricans, aware of their (wasjis’) service in destroying flies, some- 
times suspend a liornets’ nest in their parlours” H^H'oduclion to 
“ Mo<lern Classilicalion of Insects,” ii. p. 240. Ib-it-note). 

Ciintci: Lwvson 

Dalhousie t\>llege, Halifax, Nov.a Scotia, September 8 


GEORGE RESTHAM 


\\] E iccently announced the death of the veteran 
'' botanist, (ieorge Bcnlham, when within a few 
days of his eighty-fourth birthday, liis life, from a 
very early ago, was one of incessant mental activity, and 
of much change and vicissitude during its tliree or four 
first decades. Through his birth, connections, and various 
residences on the continent of Europe, as well as in 
England, he became acquainted with many men famous 
in literature, science, and art, and his career is rendered 
especially notable from its intimate association with hi.s 
uncle Jeremy, the jurist, in the arrangement of w'hose 
papers and preparation of whose works for the press he 
was actively engaged for not a few' year.'', and with w’hom 
he rc.sidcd on the most intimate terms as companion and 
secretary till the death of that relative in 1S32. 'I'his and 
the scientific value now attached to the “pedigree** have 
suggested the expediency of entering with some detail 
into the family history and early life of Mr, lirnlham (for 
most of vvhicli wc arc indebted to information imparted 
by himself) before detailing his botanic al career and 


writings. 

About the year 1750 Jeremiah licnthani, an attorney or 
solicitor, one of a family of scriveners who, as fathers and 
sons, had inhabited the Minorics since the beginning of 
the seventeenth century, migrated to the West Emd of 
London, purchasing property in Oiiecn's Square Place 
and Petty France (now York Street, on the south side of 
Birdcage Walk, St. Jameses Park). He liad two sons: 
the cider, Jeremy, the well-known writer on Jurisprudence, 
the younger, Samuel (subsequently Sir Samuel), father to 
George, the botanist. .Samuel devoted himself to the study 
of naval architecture,andatthe age of twenty-two visited the 
arsenals of the Baltic for the purpose of improving himself. 
From thence he travelled far into Siberia, and became 
intimate with Prince l*otenkin, who induced him to enter 
into the service of the Empress Catherine, at first in a 
civil, and afterwards in a military, capacity. In the latter 
he took a distinguished part in a naval action against the 
Turks on the Black .Sea. For this he received the Cross 
of St. George, and was given the command of a regiment 
quartered in Siberia, which enabled him to penetrate 
eastward to the frontier of China. After ten years of 
absence he returned to England, and was shortly after- 
wards promoted to the rank of general. The death of 
Catherine followed soon after, when he was offered em- 
ployment in England by his friend Earl Spencer, then 
First Lord of the Admiralty, who was anxious to avail 
himself of Gen. Bentham*s ingenuity and experience in 
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improving the civil branch of our naval system. This he 
accepted, resigning the Russian scrv'ice, and attained the 
post of Inspector-General of Naval Works. His son has 
l^en heard to say that amongst other improvements 
introduced by Gen. Benthani into the dockyard were the 
steam sawmills and the machinery for the eccentric turn- 
ing of blocks, through his employment of the late 
Isambard Mark Brunei, whom he brought over to 
England. 

In 1796 Gen. Bentham married the eldest diughter 
of Dr. (ieorge Fordyce, F.K.S., the well-known physician 
and author. Mrs. Bentham was a woman of great ability 
and energy ; she had actively aided her father in the pre- 
paration of his works, and with still greater perseverance 
she devoted herself to assisting her inuband in his arduous 
labours, drawing up as well hn writing out his voluminous 
reports to the Admiralty, and accompanying him on his 
visits of inspection to the dockyard , which were often of 
several months’ duration. Up to the age of eighty she 
wrote a most beautiful hand, and it is within the recollec- 
tion of readers of this article that letters in the I'imes^ 
under her signature, when she was considerably over 
ninety years of age, appeared during the Crimean War, 
urging the introduction of improvements in our war ma- 
terial, especially great guns, which her late husband had 
suggested. 

It was during one of the annual inspections of the 
1 Portsmouth Dockyard that (ieorge was born, at Stoke, 
then a village near Portsmouth, and now absorbed in that 
town. He was the second son, and had three sisters, one 
of them older than himself. All were forward children : 
on their fourth birthdays the two elder sisters made the 
clothes they wore on those days and wrote out a list of 1 
their possessions ; and before he was five years old, 
George wrote copies, cnioyed reading Miss Edgeworth’s 
** Easy Lesson.*. ” with his brother, and began to study 
Latin. The whole family were taught reading by the 
words, not letters or syllables. 

In 1805 (ien. Bentham was sent by the Admiralty on 
a mission to St. Petersburg, having for its object the 
building in Russia of ships for our navy, and he look his 
family with him. Theie they remained for two years, 
during which time the education of the children was 
intrusted to a talented Russian lady, who could speak no 
English ; and the young people, showing a remarkable 
facility for the acquisition of languages, were able before 
leaving to converse fluently in Russian, French, and 
German. Latin was acquired under a Russian priest, 
and, at six years of age, music, to which (George subse- 
quently became passionately attached, was commenced. 

War between England and Russia breaking out in 
18079 Gen. Bentham was recalled. The homeward route 
was by Revel and Sweden, and the voyages were 
notable. At Revel they embarked for Stockholm in a 
Russian frigate, a bad sailer, with a crew hardly any of 
whom had before been at sea ; and, after driving back- 
wards and forwards in the Baltic under continuous gales, 
they landed on the fourteenth day at Carlscrona ! In 
Sweden they were detained several weeks, long enough for 
the two brothers and their elder sister, by dint of perse- 
verance and hard study, to learn enough of Swedish to 
converse in that language and read it with tolerable ease. 
From Gothenburg they sailed for Harwich in a wretched 
craft, and, after beating about the North Sea in a succes- 
sion of tempests, arrived on the fourteenth night, when 
the crew took the boats and hastened ashore, leaving the 
Benthams till the following midday with no other food 
but rejected bits of biscuit picked up wherever they could 
be found. 

In England the family settled at Hampstead, whence the 
lather went daily to ms offices at the Admiralty and 
Somerset House, whilst Geom and his brother pursued 
Aeir studies. These, then and ever afterw*ards, w'crc con- 
ducted by private tutors, and it was a life-long source of 


regret to George that he had never been at school or 
college. This, in his opinion (and not his alone), accounted 
for an habitual shyness and reserve that often caused 
him to be misunderstood, and credited with motives or 
sentiments that were foreign to his disposition and cha- 
racter. Much of his time was spent at Berry Lodge, a 
house and property which his father had bought between 
Gosport and Alverstoke, where the summer months 
were passed, and which still belongs to the family. It 
was from here that he was once taken by his father on a 
visit to Lady Spencer at Ryde, and met at her house 
John Stuart Mill-then on a visit there— a boy of six, in 
a scarlet jacket and nankeen trousers buttoned over it, 
and w'ho was then considered a prodigy. Bentham has 
described him as wonderfully precocious, a Greek and 
Latin scholar, historian, and logician, fond of showing off, 
and discussing with Lady Spencer the relative merits of 
her ancestor the Duke of Marlborough and the Duke of 
Wellington, he taking the part of the latter. 

The year 1814 opened upon a period of great excite- 
ment throughout the Continent ; the invasion of Russia 
by Napoleon and the burning of Moscow were naturally 
iiialtcrs of intense interest to the Bentham family. The 
boy (ieorge, then only thirteen, now budded into an 
author, commencing with his brother and sister the trans- 
lation of a series of articles from a Russian paper, de- 
tailing the operations of the armies, which were contri- 
buted to a London magazine of ephemeral duration. He 
gloried in the reverses and final abdication of Napoleon, 
and was presented to the Emperor of Russia by his father 
on the visit of that monarch to the naval establishment at 
Portsmouth. 

Peace b-ing proclaimed, the Bentham family went to 
France, and prepared for a long residence in that country ; 
they resided first at Tours, then at Saumur and Paris, 
during the CN cntful period that extended from the return 
of Napoleon to his final overthrow. Young Bentham 
kept full journals of all that passed, interspersed with 
anecdotes relating to the forced exile of Louis, the defeat 
of the Emperor, the restoration of the Bourbons, the conduct 
of the allies, the execution of Ney and Labedoy^re, the 
condition of the city of Paris, and the prominent part 
taken in the politics of the day by Walter Savage Landt>r, 
W'ho was intimate w ith his family. Moreover, he seems to 
have been able at this early age to enjoy and even take his 
part in the society of the eminent men of the time and the 
salons of the leaders in literature and science, the Due de 
Richelieu, Talleyrand, the Comte de Damas, Jean Baptiste 
Say, the aged Mine. Andelan (the daughter of Helvetius), 
w'cre amongst the intimate friends of the family ; as w as 
Baron Humboldt, w ho took warmly to the lad, encour- 
aging especially his taste for geographical science, giving 
him introductions to libraries and to individuals who could 
aid him in the preparation of a work which he had begun 
on the data of physical geography. 

In 1816 Gen. Bentham organised what may be called a 
caravan lour of France for himself and family, having for 
its objects partly unceremonious visits to his many friends 
in the provinces, and partly the leisurely inspection of the 
great towns and other objects of interest. The cortege 
consisted of a tw'o-horse coach fitted up as a sleeping- 
apartment, a long, tw'o-w'heeled, one-horse spring van for 
himself and Mrs. Bentham, furnished with a library' and 
piano, and another, also furnished, for his daughters and 
their governess. The plan follow'ed was to travel by day 
from one place of interest to another, bivouacking at night 
by the road, or in the garden of a friend, or in the precincts 
of the prefectures, to which latter he had credentials from 
the authorities in the capital In this way he visited 
Orleans, Tours, Angouldme, Bordeaux, Toulouse, Mont- 
pellier, and finally Montauban, where a lengthened stay 
was made in a countr)’-hou$e hired for the purpose. 
From Montauban (the having broken down in 

some way) they proceeded, still by private conveyances, to 
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Carcassonne, Narbonne, Nimes, Tarascon, Marseilles, 
Toulon, and Hydros. » 

It was during this tour, when at Angoul^me, that j 
Benthaxn’s attention was first turned to botany, and it fell 
out on this wise : — His mother, who was fond of plants, and 
a great friend of Alton at Kcw, had purchased a copy of 
De Candolle's “ Flore Kran^aisc,’’ which was then just 
published. Young Bentham took it up accidentally, and 
was struck with the analytical tables for the determination 
of the affinities and names of plants, which exactly fitted 
in wth the methodising, analysing, and tabulating ideas 
which he had derived from his Uncle Jeremy’s works, and 
had endeavoured to apply to his own geographical tables. 
He at once went into the back-yard of the house, and, 
gathering the first plant he saw, he spent the whole morn- 
ing studying its stnicture with the aid of the introductory 
chapter of the “ Flore,” which treated of elementary 
botany, and succeeded in referring it to its natural order, 
genus, and species. The plant, Salvia praiensis, was not 
an easy one for a beginner, owing to the irregularity of 
the flower and abnormal character of the ovary and sta- 
mens. His success led him to pursue the diversion of 
naming every plant he met w'ith in future. 

At Montauban, near Tours, where the family resided 
for many months, Bentham spent what he always re- 
garded as the happiest period of his life ; he was entered 
as a student of the Facultc de Thcologie. at 'Fours, fol- 
lowed with ardour the courses of mathematics, Hebrew, and 
comparative philology (the latter a favourite study in after- 
life), and at home occupied his time with music, Spanish, 
drawing, and botany, whilst, during the holidays, dancing 
was his delight ; it was a favourite boast that at Monl- 
auban he attended thirty-four balls between Twelfth- 
night and Mardi-gras, of which thirteen were consecutive, 
and lasted from nine at night to the same hour on the 
following day. 

The appearance of the “ Dictionnaire d’Histoirc Natu- 
relle,” a course of lectures under Benedict Prevo.st, and 
De Candolle’s general works on the strucuire and classi- 
fleation of plants, first opened his mind to scientific botany, 
and induced him to lake up the study of exotic plants, to 
which he devoted himself till 1820, when he took to the 
amusement of shooting and stuffing birds. At this period, 
too, John Stuart Mill resided in his father’s family for seven 
or eight months, and it was probably due to this that Ben- 
tham was diverted to the study of philosopliy, and at the 
age of twenty began a translation into Krcnch of his 
uncIe^s Chrestomathia,” which was published in Paris 
some years aftcrward.s. Here, too, he began the study of 
Lamarck^s works, with the ** Systirme analytique des Om- 
naissances positive de 1’ Homme,” only to give it up in 
disgust on reading “ Dicu crcki d’abord la mati^rc,” fol- 
lowed by the statement that nature was the second thing 
created, and this produced everything else. Sliding down 
from great things to small, a fit of entomology supervened, 
and he comtnenced tabulating observations on insect life 
as he had his geographical and philosophical facts and 
ideas. 

The next phase of Bentham’s Protean life was that of a 
practical estate-manager and farmer, his father having 
bought a property of 2000 acres, that of Restinali^re.s, 
n^r Montpellier, and given over the management of it to 
his now only son, for lie had lost his eldest through an 
accident some years before. Into this work Bentham 
threw himself with ardour, and now his methodical habits, 
close application, and familiarity with French country 
life stoM him in good stead. The farms and vineyards 
rapidly improved, and were verv profitable. Still he found 
time ror his favourite pursuits, his holidays were spent in 
botanical excursions to the Pyrenees and Cevennes, and 
his spare hours at home in lo^c and the preparation of a 
French edition of his uncle’s essay on Nomenclature and 
Classification. Here, too, he wrote his own first work of 
importance, Essai sur la Nomenclature et Classification 


des Arts et Sciences^” which was published in Paris, and 
established his position in France as an acute analyser, 
clear expositor, and cautious reasoner. 

In 1823 Bentham was sent to England for the purpose 
of purchasing agricultural implements and obtaining in- 
formation as to improved methods of farming that might 
be introduced into the Montpellier estate. On arriving in 
London he was «isked by his uncle to visit him, bringing his 
translation of the ** Chrestomathia.” This invitation, the 
attractions of English scientific and literary society, and 
the fact that provincial jealousies threw every obstacle in 
the way of the introduction of improvements into the 
Kestinali6rcs estate, led ultimately to the abandonment 
by his father of the latter (in 1826), and the return of the 
Bentham family to England. 

On his arrival in London lie was at once received into 
the best literar)' and scientific society ; he attended the 
breakfasts and receptions of Sir Joseph Banks, and studied 
in his library and herbarium, and that of the l.inneanand 
Horticultural Societies, and formed life-long friendships 
with Brown, Lambert, Don, Sabine, Menzies, iS:c. During 
a tour through England and Scotland, taking with him 
letters of introduction to the leading botanists there, he 
became acquainted with Sir James Smiili, Dawson 'Furner, 
Graham, Circville, Hooker, and man) others. It was 
during this tour that lie formed a friendship with the late 
Dr. .^rnott (subsequently Professor of Botany in (ilasgow), 
with whom he made, in 1824, .ui exleiuled journey into the 
l*yrcnoes, \vhit.!i tcaulled in his first botanical work, 
“Catalogue des PlnUes indigrnes des P>rcm 5 es et de 
Has- Languedoc, avee des Notes et Observations” (Paris, 
1826). 

On the settlement of the family in London a new career 
was opened to Bentham, his uncle Jeremy having invited 
him to devote much of his time to aiding him in the 
arrangement and preparation of his MSS. for the press, 
accompanying the invitation with assurances that he 
would provide for him at his death. The proposal of 
aiding his uncle was congenial to him, but not the accom- 
panying one, for he was now desirous of seeking a serious 
profession tli.il would lead to independence ; and after 
many embarrassing interviews on the subject with his 
inule it was arranged that he should enter Lincoln’s Inn 
and study law, whilst cle\(>ting some morning hours lo his 
uncle, besides dining w ith him tw'ice a week and writing 
for him afterwards from 8 lo ri p.m. In one shape or 
another this arrangement of working with and for his 
uncle lasted till the death of the latter in 1832 ; when, 
owing to the ninny foolish and fruitless speculations of 
the great jurist, the extravagant sums spent by his exe- 
cutors on the }.;osthiimons publication of his w'orks, and 
sonic irregularity in his will, Bcniliam found himself in 

f )ossessi(»n of the house in < Jueen Square Place, but with 
css property than he should have rer eived. His father’s 
death, however, in the previous year, had rendered him in 
a measure independent. 

From 1826 to 1832 Bentham’s life wa.s one of incessant 
activity. Besides his irksome labours for liis uncle, in 
whose idea.s he did not at all participate, and many of whose 
acts he regretted, he had the editing and often rewriting 
of his father’s (now Sir Samuel Bentham's) voluminous 
papers on the management of the navy and the adminis- 
tration of the dockyards. His legal studies were sacri- 
ficed to logic and jurisprudence ; the fruits of the former 
being the publication of his “ Outlines of a New System 
of Logic, with a Criticism of Dr. Whatelcy’s Elements 
of Logic ” (London, 1827), in which the doctrine of the 
quantification of the predicate is for the first time dearly 
set forth. This remarkable work fell still-born from the 
ress ; only sixty copies were sold, when the publishers 
ecame bankrupt, and the stock w'as seized and went for 
waste paper. It was not till 1850 that the fact of its 
containing a di 5 covei 7 was recognised (Alhenaum^ De- 
cember 31, 1850) ; this led to a sharp dispute as to Sir 
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William Hamilton’s claims to the same, pd which was 
ended by a verdict of Herbert Spencer’s in the ConUm- 
porary Review (May 1873) in favour of Bentham. 

In jurisprudence two subjects deeply engaged his atten- 
tion — one was codification, in which he entirely disagreed 
with his uncle, and his paper on which attracted the at- 
tention of Brougham, Hume, and O'Connell ; the other 
was t^ laws affecting larceny, his suggestions on which 
he submitted to Sir Robert Peel, apropos of his Bill for 
the consolidation of the criminal law. Of this Peel 
thought so highly that he wrote a complimentary letter 
to its author, informing him that his remarks should be 
fully considered and submitted to Sir John Richardson, 
to whom the Bill was referred. Brougham also (to whom 
his uncle showed the paper) wrote a letter of eighteen 
pages of remarks on it. These and a pamphlet on the 
“ Law of Real Property ” are Bentham’s chief contribu- 
tions in his adopted profession. Of practice he had very 
little ; he got his first brief in 1H32, and, as Junior counsel, 
bewigged and begowned, followed his leader when called 
for; but, being overcome with nervousness, he cut short 
his argument, and had the m irtification of hearing the 
counsel for the opposite side say that “a more preposterous 
speech it had not been his fortune to hear during a long 
course of practice ” 

In botany Bentham was more at home than in the 
courts. In 182S his herbarium arrived from France, 
and in the same year he was elected a Fellow of 
the Linncan Society, and joined with delight its re- 
unions, attending its meelings punctually, its anni- 
versary dinners, and those of its club. The return of 
Wallicli from India with the enormous collections of 
the East India Company which first made known the 
flora of the Himila)Ms, Burm ih, and m iny other parts 
of that vast empire, gave him oc eupation in the study 
and publication of various intricate genera and natural 
orders of plants. Of these writings, his “ Labiatarum, 
Genera and Species ” was the m )st imp u'tant ; this large 
family having been in a state of utter chaos b'jfore Ben- 
tham brought his re n ir!<able p ) wcrs of goiu'ralisation and 
description to bear upon it. 

In 1S29 Benth im linally gave up the law for botany, 
and amongst other lab )urs accepted the honorary 
secretaryship of the Horticultural Society, which was 
in a perilous condition of debt and dissension. From 
these he extricated it with perfect succe 5 s, and, aided by 
his friend Bindley, the assistant secretary, r.iised it to a 
flourishing condition financially and scientifically, and 
which it has never since appnjachcd. 

In 1833 he married the daughter of the late Right Hon. 
Sir Harford Brydges of Boaltibro >kc, formerly .A.mbas- 
sidor at the Court of I’ersia, and in 1834 removed to his 
late uncle’s house in ()uccn Square IMace, the site of 
which is now occupied by the “ Bentham wing ” of the 
“ Queen Anne’s Mansion^.” There he resided till 1842, 
when, with the view of providing better accommodation 
for his now extensive herbarium and library, and devot- 
ing himself more exclusively to science, he removed to 
Pontrilas House in Herefordshire, where he revised the 
Labiatcfy and elaborated the great families of Scropitu- 
larineity Polygone<ey and others for his friend Alphonse 
de Candolle’s continuation of the “ Prodronius Systematis 
Naturalis Regni Vegetabilis.” 

In 1854, finding that the expenses of his collections 
and books were exceeding his means, he determined on 
presenting the whole to the Royal Gardens at Kew (they 
were valued at 6000/.), and returning to London ; at the 
same time he entertained the idea of abandoning botany, 
with characteristic modesty regarding himself as an 
amateur who had hitherto pursued the science rather 
as an Intellectual exercise m systematising, than as a 
scientific botanist, who, in his opinion, should unite 
a competent knowledge of anatomy, physiology, and 
•f Cryptogamic plants, to skill as a classifier and 


describer of Phanerogams. He yielded, however, to the 
entreaties of his friends, the late Sir W. Hooker and Pr. 
Lindley, coupled with the offer from the former of access 
to his own private library and herbarium, and a room in 
Kew where his own was placed, backed by the request that 
he would inaugurate the series of colonial floras that 
was planned at Kew, by elaborating that of Hong Konjgf. 
Consequently, in 1855 he again took up his residence in 
London, first at Victoria Street, and latterly at 25, Wilton 
Place, and for the remainder of his life, till ^sabled 
by age, he almost daily throughout the year, except 
during autumn excursions to the Continent or visits to 
friends in Herefordshire, repaired to Kew and occu- 
pied himself exclusively witii descriptive botany from 
10 a.m. till 4 p.m. 

The Hong Kong flora finished, Bentham took up that 
of Australia, and, aided by the observations, collections, 
and numerous discoveries of his active and able corre- 
spondent, Baron Mueller, of Victoria, he, single-handed, 
completed it in 1867 in seven octavo volumes, containing 
about 7000 species, the most extensive exotic flora ever 
brought to a conclusion. Meanwhile, the plan of a genenil 
work on J^hanerogamic plants had been on various occa- 
sions discussed by Ur. Hooker and himself ; at first it 
was proposed to confine it to carpology, but it finally 
assumed shape in a critical study and description of the 
genera of plants, founded on all available characters, for 
which his herbarium and the Hookerian offered unrivalled 
resources. This work, entitled “ Genera Plantarum ad 
Kxemplaria, imprimis in Herbariis Kewensibus servata, 
dcfmita,” was commenced in 1862 and concluded in 
1883, the greater portion of it being the product of 
Bentham’s indefatigable industry. 

The only m iterial break in llentham’s work at Kew 
was his acceptance of the presidency of the Linnean 
Society, which he held from 1.863 to 1874, and to the 
duties and interests of which he devoted his time, his 
energies, and his purse, with characteristic singleness of 
purpose. He combined with the duties of President those 
of .Secretary, treasurer, and Editor of the botanical parts 
of the Transact, on s and Journals^ spending a part or the 
whole of one day a week in the Society’s rooms during the 
eleven years of his presidency. On the final transference 
of the Society's collections, library, and portraits from the 
rooms in old Burlington House to those they now occupy, 
he arranged the whole hiniscU, classifying the books, and 
literally with his »)wn h.inds placing them on the shelves 
they now occupy. His presidential addresses were re- 
in irkable for their grasp and wide range, and those who 
knew him only as a systematist and descriptive writer 
were surprised to find the great powers of analysis and the 
sound judgment he displayed in discussing evolution and 
its bearings, the writings of Haeckel, geographical distri- 
bution, the condition and prospects of fossil botany, deep- 
sea life, abiogenesis, methods of biological study, and the 
hisunics and labours of the Natural History Societies 
and their journals, and the scientific periodicals of ^very 
civilised quarter of the globe. 

On the conclusion of the “ Genera Plantarum ” in the 
spring of 1SS3, his strength, which had for some years 
snown signs of diminution, suddenly gave way, and, after 
several ineffectual attempts to resume his studies, his 
visits to Kew ended, and, lingering on under increasing 
debility, he died of old age on September 10 last, when 
within a few days of his eighty-fifth year, leaving no 
family, and directions that his funeral was to be a strictly 
private one. 

The above sketch conveys no idea of the prodigious 
amount of systematic and descriptive work in Phanero- 
gamic botany that Bentham accomplished. In the 
“Genera Plantarum” there is hardly an order of any 
importance that he did not more or less remodel His 
laTOurs on the Compositse, Graminese, Cyperaceae, and 
Orchideae are especially noticeable, and he contributed 
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masterly essays upon these and others to the Linnean i 
Society. His treatises on the Leguminos^e are no less j 
exhaustive valuable ; and there is not a temperate cw 
tropical region of the globe whose floras have not been 
laigely elucidated by him. It may safely be aflRrmed that 
for variety and extent of good work of the kind he had no 
superior. The distinctive qualities of his descriptions are— 
scientiflc accuracy, good arrangement, precision of lan- 
guage, lucidity, and the discarding of what is superfluous. 
In these respects he has had no superior since the days 
of Linnaeus and Robert Brow'n, ana he has left no equal ' 
except Asa Gray. ' 

Or his amiable disposition, and his sterling qualities of 
head and heart, it is impossible to speak too highly : 
though cold in manner and excessively shy in dispo- 
sition, he was the kindest of helpmates and most disin- 
terested of labourers for others. 

Of recognition by foreign Academics Ilentham had his 
full share, including that of Corresponding Member of 
the Institute of France. His election into the Royal 
Society was not till late (1862). It should have been in 
1829, when he was proposed by R. Brown, and at his 
recommendation withdrawn, along with other scientific 
candidates, who thus showed their dissatisfaction at the 
Society’s election of a Royal Duke to the J*resident’s 
chair. He, however, received the Royal Medal of the 
Society, and in 1878, on the completion of the Australian 
flora, the Secretary' of State for the Colonies, unsolicited, 
recommended him to Her Majesty for the Companion- | 
ship of the Order of St. Michael and St. George. 

A MODEL LENS FOR USE JN I'LASS 
DEMONS7EA 770NS 

T N using diagrams or models as aids in teaching, this 
* cmestion constantly arises — How far may we repre- 
sent Nature diagrammatically without producing in the 
mind of a student one-sided and false impressions ? I 
have myself endeavoured to follow this rule : that, if a 
complicated object or phenomenon is to be studied, we 
may simplify this, and bring out many salient features, 
with a diagrammatic representation ; this must, however, 
only be looked upon as a stepping-stone to a more com- 
plete study of the object or phenomenon itself. The 





model of a lens to be described I have found of much 
service in lecturing, antecedent to a demonstration of the 
passage of luminous rays through actual lenses. 

This model may be constructed out of the simplest 
materials, and should cost but two or three shillings^ It 
consists of a piece of deal board cut in the shape of the 
cross-section of a biconvex lens, and fixed to a stand of 
wood (sec diagram). Four small squares of board, r, arc 
fixed in the positions indicated, two on either side of the 
lens. Glass tubes bent at obtuse angles are fixed to these 
by staples, and can rotate with them on the screws by 
means of which the squares are fixed to the lens. Two 
pieces of string to represent visual rays are then passed 
through the tubes A a' and B b'. The theory of the use of 


this model will be at once apparent. A ray of li[^t 
passing through a lens of a given curvature and density 
will practically (this is not absolutely true) be bent at a 
given angle, whatew be the direction of the ray, so long 
as it passes through the same part of the lens. In the 
model this constant degree of landing is given to the 
string— representing the ray of light — by the bent tubes. 
These, rotating on the lens, allow one diagmmmatically to 
represent the rays (lassing through it in any desired 
direction. 

Taking the string n n', for example, and holding it at 
these two points in the two hands, and keeping the string 
taut, it w'ill be found that in shifting the point B — repre- 
senting a luminous point in any direction, u' wull shift 
until it occupies the fwsiiion of the corresponding focus. 
By shifting the string it is possible to dcmcuistrate the 
focal points of parallel, diverging, and converging rays, 
cither parallel to the axis of the lens, or on secondiJry 
axes. Then, by using at the same time the string fixed 
to the other .side of the U>ns A a', the formation of an 
image may be shown. Grasping with the two hands 
A and H, an assistant liolding a' and If, it will be seen 
htiw by this lens an inverted image is produced. Bring 
the points a and 11 nearer the lens, kee]>ing them, how 
ever, at the same distance apart, anti tlic points A' and if 
will recede from the lens ami from each other, showing 
how the image of the nearer object is harmed farther away 
from the lens, and is larger in size. On the other hand, 
if A and H be pulled away from the lens, a' and n' approxi- 
mate to it and to one another. 

In workiitg the model the suuarcs should rotate easily, 
and the strings must always l)e held taut. For lecture- 
room purposes the lens should be about two feet btgh, 
and the strings may be coloured. On the same principle 
I have constructed models of other lenses or lens com- 
binations. John B. llAYt RAFr 

Physiological Lahoratory, Mason College, 
liirmingham 

77/L ELECTRICAI. EXUnUTlON AT 
rniLADEi.ruiA 
[From a CnKKKsPoNIH- nt] 

T ( » one who has visited the various electrical exhibitions 
licld in recent years in the cbief Kuropcan cities, 
the Kvhihition now’ open in the city of IMiilaclelphia might 
seem a little disappointing from the absence of novelty in 
the exhibits, though replete with objects of interest for 
all to whom this class of show is not familiar. As might 
be expected, the stn)ng point of the Philadelphia show is 
electric lighting ; and the building - a temporary structure 
erected close to the depot of the Pennsylvania Railroad 
Company on the west bank of the Schuylkill- presents 
both interiorly and exteriorly a blaze of light. I’hc array 
of dynamo-machines is remarkably complete. Kdison 
leads the way with a variety of machines, including one 
“JumlK>,”of the same type as, but rather smaller than, 
the pair of machines in use at the Holborn Viaduct 
lighting station. There are also a large number of 
Weston’s machines, and a very valuable exhibit by the 
Thomson- Houston Company. The machines of the latter 
company are quite unique amongst dynamos ; one of 
them can maintain sixty arc lights on one circuib though 
there are but three coils on its armature. Other dynamos 
are shown by Ball, Hockhausen, Van Depoele, and 
McTighc. There are several excellent arc lamps, pos- 
sessing novelty, however, in matters of detail only. A 
great show of incandescent lamps is made by the Edison 
Company, and also by the Weston Company. The latter 
has some remarkable lamps with filaments sixteen inches 
in length prepared from a new parchment-like substance, 
of which samples are shown. These lamps arc from 10© 
to 200 reputed candle power. 

Electric motors arc exhibited by several inventors. 
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Th« little Griscom motor and the Cleveland motor are 
of course present, driving sewing-machines and fans. 
Edison contributes also some smill motors of excellent 
finish. Amongst larger m:tchincs there is one by Daft and 
one by Elihu Thomson. Hut by r'.ir the most important 
of all exhibits of thisclafs is th n of Mr. F. J. Sprague, 
which shows a very great advance on anything hitherto 
accomplished. Mr. Spra^iie appears to have succeedel 
in producing a motor which runs at a uniform speed 
whatever its load. It in employed in driving a small 
loom. 

In telephones there is not much new. The Clay Tele- 
phone Company exhibits its system, with a remarkably 
simple and efficient receiving instrument. Beyond this 
there is absolutely nothing new. The chief interest centres 
on the historic exhibitions <»f Elisha Gray, Graham Bell, I 
A. E. Dolbear, and Van der Weyde. The remarkable I 
telephones of Daniel Drawbaugh arc not yet exhibited to 
public gaze on account of pending legal proceedings. 

In telegraphy the sole novelty is the marvellous multi- 
plex telegraph of Delaney, based upon the principle of La 
Courts “ phonic wheel,” and capable of transmitting 
seventy separate messages simultaneously through a single 
wire. 

Passing on to other exhibits, it should be mentioned 
how Messrs. J. W. (juecn and Co. display a very large col- 
lection of imported apparatus, including the finest instru- 
ments of Elliott Brothers, Carpentier, Breguet, Hartmann, 
and Edelmann. Some excellent measuring-instruments 
by the Electric Apparatus Com])any of Troy, N.Y., are 
also shown. A collection of a curious and instructive 
nature was exhibited by the II. S. Patent Office, consisting 
of the historic models sent by inventors. Here may be 
seen the original ICdison telephone, the original Brush 
dynamo, the original I'.dison lamp, and many other similar 
objects, including many old forms of electric motor dating 
from the years 1840-50. A special effort has also been 
made to get together a (oinplete modern library of books 
bearing on the science of electricity. Some six thousand 
volumes have in this manner been procured, and form a 
valuable collection, 

The Franklin Institute of Philadelphia, which has 
organised this Exhibition, must be congratulated on the 
energy and enterprise which it has pul forth. It would 
be impossible to get together a collection of apparatus 
more thoroughly representative of the solid progress 
made in electro-technics on the American continent. 
Though the Exhibition is yet far from complete, it has 
become much more so since its opening on September 2. 
It will remain open until October 11. 

A NtlV APPLICATION OF INDIAO<UBBER^ 

I F iron takes the lead among articles of modern industry 
in the extent and number of its applications, it yet 
falls short of india-rubber in their variety. This latter 
article, indeed, promises soon to attain a universal diffu- 
sion. Its industrial career, though little more than just 
begun, already outstrips that of most substances that were 
first in the field. 

The mere enumeration of its qualities would suffice to 
account for the diversity of its applications. It possesses 
so ^eat an elasticity that by this quality alone it adapts 
itsdf to a thousand different uses— brace-bands, garters, 
sides of boots, &c. 

Observe how, if not the lightest, india-rubber is at least 
the most powerful reservoir of mechanical energy known. 
It lends itself most readily to the restitution, under the 
form of mechanical labour, of the energy imparted to it 
by tension, and this restitution may be effected with re- 
maricable Quickness. It is owing to the relative lightness 
of india-niober considered as an accumulator of ener^, 
and, above all, to its power, that the exactness of the 

* From Lm 


principle of “ heavier than air ” may be demonstrated on 
a small scale. 

From an electrical point of view, india-rubber acts as a 
better insulator than gutta-percha, and is, indeed, one of the 
best insulating bodies known. At the same time that its 
specific inductive capacity is weaker than that of gutta- 
percha, it does not become plastic at a moderate 
temperature. These properties render it an excellent 
insulator in electrical applications : submarine and sub- 
terranean telegraphy, electric light, transmission of force, 
&c. While it insulates better than gutta-percha, the con- 
ductor, where india-rubber is used, does not run the risk 
of being put out of centre, as is the case sometimes with 
gutta-percha. 

India-rubber is known to oxidise under exposure to air 
and light ; above all, under alternations of dryness and 
damp. By subjecting it, however, to a special operation, 
called vulcanisation, a product is obtained which main- 



Fit:. I. — I'uHitiun in which houmrhold utensils furnished with india-rubber 
nmy be placed without billing. 

tains its fiexibility at low temperatures, resists heat much 
better, does not oxidise in air, and absorbs less water. It 
is especially under the form of vulcanised india-rubber 
that Its applications are numerous. 

There is, finally, a third form of india-rubber, no less 
useful, that of ebonite, or hardened india-rubber, a form 
which combines with its lightness and great electrical re- 
sistance, the further advantage of resisting acids, and 
which is therefore exclusively employed when vessels for 
the electric pile or other reservoirs of a light and not 
readily brittle character are wanted. Like a new Proteus, 
india-rubber is thus seen to adjust itself to the ever more 
numerous and pressing demands of modem industry. 

To turn now to the new^ curious, and original applica- 
tion an idea of which it is the object of this notice to 
convey. Tlie aim of the inventor, whose name unfortiH 
nately has not reached us, has been to take advantage of 
the great mutual adherence of a soft and a hard body. It 
is hy the utilisation of this relation that the inventor has 
originated quite a series of household objects in earthen- 
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ware, porcelain, glass, &c., which manifest a remarkable 
adherence to the body supporting them, and this result he 
has obtained by the vciy simple expedient of securing to 
the lower p^ of all kinds of goblet objects (Fig. 2) a 
giwvc, A A, in the form of a swallow-tail, into which is 
lodged a band of red india-rubber, a variety of vulcanised 
india-rubber, forming, when deposited, a kind of circular 
cushion. Ol^ects furnished in this manner are almost 
incapable of falling from their places. They may be placed 
on a wooden table, and the table be inclined (Fig. 1) from 45 
SO or even 60 degrees without upsetting any of them. 
The most direct and immediate use offered by the pro- 
perties which a vessel so provided with india-rubber thus 
acquires is^ evidently in the shipping sen-ice. At the 
Fisheries Exhibition of last year in London, and at the 
He^th} Exhibition of this year, the inventor has displayed 
a little barque, the bridge of which is entirely covered 
with dishes, plates, &c., all furnished in the manner 
described, and the barque, floating in a ba<sin, may be 



. a.^Arrangentvnt of the indi.-i •rubber lovurbig in u 

A A, provided at the of the object. 

tossed to and fro in every direction without displacing a 
single piece. 

All who have been on long voyages at sea know the 
disagreeable and painful impression produced by the 
screen of cord laid along the table to prevent the glasses 
and bottles from falling. 

As an accessory advantage possessed by the undisplace- 
able india-rubber dishes may be reckoned the less noise 
they occasion, and the less risk of breaking they run on 
being clapped down carelessly or hastily on the tabic. 
Washhand basins and water-pots may likewise be advan- 
tageously constructed with the india-rubber band. 

Invalids in bed, and compelled to cat from a board 
placed more or less horizontally across the bed, and 
children, so apt to upset glasses and bottles, will both find 
their advantage in the undisplaceable contrivance. We 
have thus a simple, ingenious, and useful application t>f 
india-rubber, which we thought it incumbent on us to 
place before our readers. 

NOTES 

In the Daily Weather Report of the Meieorohjgical Office 
for Friday last, there appears a note of some importance on 
the temperature of the Gulf Stream. A comparison has been 
made between returns from 28 ships, containing 1 16 recent obser- 
vations, with the data in the charts of the Atlantic sea-surface 
temperature (recently published by the Office), of the area which 
lies, roughly speaking, between the latitudes of the North of 
Ireland and of Bordeaux respectively, and extending half way 
across the Atlantic. It appeals from this comparison that during 
the past summer the ocean temperature in the course of the Gulf 
Stream was abnormally high, in June the whole of the above- 
mentioned area being about 3*^ above the mean, in July the 
half of the area nearest to the British Isles being about and 
in August about i* higher than the mean. It is to be hoped 
that similar comparisons will from time to time be given by the 
Meteorolc^cal Office, so that the point may be investigated 
which was long ago suggested by the late General Sabine, as to 
there being possibly a connection between the temperature of 
the tropical and sub-tropical waters of the Atlantic and the 


weather of Europe which followed, and to which we drew atten- 
tion some years ago (Nature, vol. xxi. p. 14a). 

Sir William Thomson lectured on Monday night, under the 
auspices of the Franklin Institute, at the Academy of Music, 
Philadelphia, on the “Wave Theory of Light/^ to a large 
audience. 

Gen. Pitt-Rivers, as InsjKCtor of Ancient Monuments, has 
issued a very careful anil detailed report on his excavations in the 
Pen Pits near Penselwood, Somerset. These pits are on the 
Ixjrdersof Wills, Somcrscl, and Dorset, and consist of a number 
of hollows in the surface of the ground of various forms and 
sizes, without order or regularity in their distribution. They 
cover a tract of high land of greensand formation, the area thus 
originally covered having l>een estimated at 700 acres. Various 
conjectures have been made by nntiijuaric'* aN to their use, some 
maintaining that the pits are the remains of n gieai British 
city, or formidable series of fortifications ; if so, as Gen. Pitl- 
Rivers |H)ints out, it would up^cl all our conclusions as to the 
social a'ul political condition of the Britons, an«l of the extent of 
the pre- Roman pf>|)ulation of these islands. Last autumn Gen. 
I’itt-Rivcrs carrieii out a scries of excavations, cutting a section 
right across the pits in the p.iris mos» HUcly to yield remains of 
any possible inhabitants. Not a bit of poticay the sire of a pea, 
he tells UR, was found, and no indication wh.\levcr that these pits 
have ever heen used as habitations. .Ample evidence, however, 
was found that the i)ils were used as quarries, from which tlie 
^ inhabitants obtained grind stones or quern-stones. 'I'hc remains 
of quem-siones were found, .ill bearing inniKs of having been 
tool-drcsscd, and in the villages around many such .stono.s are 
met with, all of them staled to have U-en obtained from the 
pits. It is to l»e hoped that the very careful piece of work thus 
performed by (icn, Pitt-Rivers, and his report, will set the 
question permanently at rest. .Several plates of sections, 
phins, &c., accompany the report. 

A CoMMi.ssioN of five I'Vcnch medical men have repi»rtcd on 
their investigations as to the real nature an<l .iciion of the cholera 
poison, 'I'he sul)stanLV (»f their report as it a])pcars in the T/wts 

. as follows : — “ '1 he initial lesion r)f cliolera takes place in the 
I bloixl. It essentially consists in the M>ftening of the h.umo* 
globin, which makes some globules lo-,e first il^cir clear shape, 
the fixity of their form, and the fixcuHy of being indente«l. 
'rhose globules adhere together, lengthen out — e// olive — stick 
together, and in fulminating cases especially some are seen 
which are quite abnormal, while others appear quite healthy. 
The entire loss of elasticity of the globule (which is shown by 
the preservation of the elliptic form when it has been stretched 
out) is, in our view, a certain sign of the patient’s death. To 
stretch out a globule you have merely to alter the inclination of 
a pl.-itc on which a sanguineous current has been established in 
the field of the microscope, l*he fluid column stops at one point, 
whereas the rest continues to flow. An elongation of the inter- 
] mediary globules results, and then a rupture of the column. In 
the gap thus formed arc some scattered globules. If these revert 
to their primitive form, the patient may recover. If they keep 
the elliptic form, we have seen death follow in every case, even 
if the patient’s symptoms were not serious at the time of the 
examination of the blood.” 

Education in British Burmah appears to be in a sad con- 
dition. According to a correspondent of Allen's India Mail, the 
province has not yet produced any student capable of attaining 
the B.A. degree, and only five or six have succeeded in passing 
the first examination in Arts. There is no local school of medi- 
cine, and such native medicine as exists is a compound of 
empiricism and a belief in charms and enchantments ; while 
the principal legal authority has repeatedly deplored the gross 
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ignorance of law exhibited by both advocates and judges. The 
Viceroy himnelf complained of the slowness of the official de- 
partment in respect to female education, A change, h<mever , 
appears to have been made by the Government of India, which 
has authorised the establishment of a College, though not yet of 
a Univer-vity. Until iS8i th«* control of education in IJritish 
Burmah was purely administrative, being vested in a Govern- 
ment department ; but I^/ord Ripon deci<ied to create a cr)n rol- 
ling lK3dy something like the l^ndon School Board, except that 
its members will be nominated, not elected. 'I’he rights of the 
missionaries, who appear to have lieen the pioneers of education 
in the province, as well as of the Burmese themselves, were recog- 
nised, and they are represented on the new governing body. 'I'he 
labours of the Board so far have been very successful. It created 
a law school and a free library ; it has organised and simplified 
all public examinations, and has protnoterl a movement amongst 
the wealthy natives for endowing scholarships for the higher 
branches of education and for the promotirm of learning gene- 
rally. I'his is all very promising ; but, accoiding to I he eorre- 
s|K)ndcnt whom we have ^piotcd, there is a slight rift in the lute 
in the shape of the hostility of tin* local officials to the nets and 
even to the existence of the Bonul. Bureaiieratic prejudice, 
however, can hardly hinder cfiectually the work of a council 
established on such a broad basis as this one is, hacked as it also 
is by the authority of the Government of India. 

The Health Kxhilntion in connection with the Autumn (h»n- ' 
gross of the Sanitary Institute of Great Britain was opened at 
Dublin on 'ruesday by the Lord Mayor. The inaugural address 
to the memhers of the Institute was ilelivercd in the cNcning hy 
the I’residenl, Sir Koherl Kawlinson. He observed that in oui 
own days one of the greatest works to be accomplished is 
to stem the torrent of sanitary ignorance now working so much 
mischief. Quarantine, as now practised, works at enormous 
money cost as well as incalculable iiieonvenience, and produces 
much misery without preventing the effects intended to he 
warded off. Sir Robert Kawlinson referred li> the conditions 
under which cholera has so long afflicted India and China, 
partly arising from had or insuflicient food, impure water, atul 
defective sanitary arrangements, 'rurning to ICnglaiul, he spoke 
of its temperate climate, pure atmosphore, and soil aim »sl en- 
tirely free from malaria ; but we have much to be nsliamed of, 
and much to amend, in our social economy. Commenting on 
cholera generally, he said that »)ceasion.ally it is epidemic we 
know. 'I’hal it is contagious in the sense imagined by ilie 
ignorant experience dues not ]>iovc. 'I’he President then pointed 
out the connection between dise.aseand the want ofgojid sanitary 
arrangements in various countries, ami showed the importance 
of pure air, good food, pure water su])ply, and efticiont 
drainage and sewerage, putting forward practical suggestions for | 
sanitar)' engineers. | 

Majou Serva Pinto, the Portuguese traveller, will leave | 
Mo/ambi(iue very shortly at the head of an ex}>edition in order 
to explore the country' between Mozambique and Lake Nyassa. 
The route to be taken is kept secret, but it is rumoured that he 
will proceed to the Congo, zud Lake Tanganyika. The expe- 
dition, which is now being fitted out, will be on a large scale. 

It will comprise one hundred Inhambanc Zulus as a body-guard, 
and two hundred and fifty carriers, and will be accompanied by 
a Portuguese naval lieutenant and an English photographic 
artist. 

The death is announced from Bangkok of Mr. Henry 
Alabaster, the most eminent European servant of the Siamese 
Government. Besides various political services, Mr. Alabaster, 
who had been at one time in the British Consular Service, 
played an important part in the great advances recently made by 


Siam. He introduced and established the tel^raph and tele- 
phone in the country', collected a valuable European library for 
j the palace, and originated the museum and the botanic gardens 
at Bangkok. 

Intelligence has been received at Mozambique of the 
death, on August i6, of Capt. Foot, British Consul in the dis’ 
trlcts adjacent to Lake Nyassa. Capt. Foot has done some 
good exploring work in the Nyassa region* 

The Annual Exhibition of the Photographic Society opens at 
the Gallery in Pall Mall on Monday next. 

A RED glow, similar to those of last year, was seen in the 
western sky at Berlin on September 13 at 6.45 p.m., viz, half an 
hour after sunset. It reached to a height of about 20° above the 
horizon, the colour, being red to violet, which changed into a 
deep yellow near the horizon. Some measurements of the 
visible diameter was made by an observer, who discovered that 
the glow w.as limited by a spherical segment 20° in height, and 
with an extension towards the horizon of 35°. The centre of 
the segment coincided exactly with that of the sun below the 
horizc>ri, which was then 78“ .west of the true north. 

The first news has been received from Lieut. Wissmann, 
leader of the expedition for the exploration of the Kasai. In a 
letter from Malange, dated August 25, he writes : “ I am at last 
so far that I can say I leave this place to- morrow.” Till then 
he had been merely making preparations. 

A RECENT issue of the Ceylon Gozh'rnment contains a 

correspondence on the **grub” which ravages the coffee planta- 
tions of the island. I'he, principal, and in fact only important, 
document in the publication is a lengthy rej)ort by Mr, R. 
McLachlan on the subject. Some forty species of beetles were 
submitte<l t«> him, but specia interest centred in twenty of these, 
all or nearly all of which were allied to the .^fclolontha vnli^ansj or 
common Eiin»pean cockchafer. Mr. McLachlan assumes that no 
undergrowth of grass or other herlmceous ])1ants is allowed in the 
plantations, for the grubs of the European cockchafer and its allies 
feed on the roots of such ])l.'ints, .and not as a rule on those of trees 
.and shrubs. But the larv;e would make their way from the roots of 
the weeds to those of the coffee plant. Whether hardening the 
surface of the ground around the plant so as to render it difficult 
for the female to deposit her eggs would be of any efficacy, is 
a point for the planters to decide for themselves in view of the 
welfare of the plant at the time. Mr. Mcl^aclilan professes him- 
elf unable to suggest any chemical poison for the grub, although 
he thiniv!. iliat dilute keru.sene oil might be tried. He advises, 

“ .above all things,” to encourage insectivorous birds to the fullest 
pi^ssible extent, and adds that a flock of crows probably destroy 
more grubs in .an hour ih.an would be possible by any artifici.al 
me.ans in a week ; the systematic catching of the perfect insect 
or larva is also suggested as beneficial, and hand-picking 
should l)e resorted to where labour is cheap. Finally, he 
thinks it highly desirable that the Planters’ Association or the 
Ceylon Government sliould establish an experimental plantation 
of a few acres, in which the natural history of the various kinds 
of grub, and the effect of the various supposed or real remedies, 
could be carefully watched. 

A NEW develop aent of telegraphy has been instituted by 
Michela in Italy : he has constructed a machine by which signs 
corresponding to various sound<( can be telegraphed ; thus we 
have practically a telegraphic shorthand to which the name 
“ steno-telegraphy ” is given. Mtchela’s apparatus has now been 
in regular use for some period in telegraphing the debates of the 
Italian Senate. The transmitting apparatus briefly consists of 
two series of ten keys, each of which corresponds to some par- 
ticular sonnvl. Each key acts in reality like a Morse key, and 
thus transmits a current to the receiving instrument. The 
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receiving instrument consists of a combination of twenty Morse 
receivers, to each of which is attached a style which marks on 
the receiving paper its proper sign, thus producing a stenographic 
message. Great speed in transmitting is claimed for this method, 
and the following figures are given as comparative : — 

Morse simple 500 words per hour 

Hughes simple 1,200 ,, ,, 

Wheatstone 1,800 „ ,, 

Steno-tclegraphic 10,000 ,, „ 

A MEDICAL student, M. J. Ol en, who has been engaged 
during the summer in studying the fungoid flora in the neigh- 
bourhood of Bergen (Norway), has found on Ask Island a 
specimen of the remarkable Tricholoma colossum. It is the first 
time it has been found in Norway, and it has only once been 
found in Sweden. The stem is 2^ inches in diameter. Prof. 
Elis Fries in describing this variety says j “I disc wered this 
unique variety for the first time among branches of spruce lying 
on the ground in a place near the 'I'cm Lake in Smdland 
(Sweden). It is the largest and finest of the hitherto discovered 
mushrooms.” 

The thirteenth annucil conversazione of the Chester Society 
of Natural Science was held in the Town Hall cm September 25, 
and was attended not only by the members, but by a contingent 
of the Iron and Steel Institute, who have been holding their 
annual meeting in the Ccstrian city. 'I'he Kingsley .Memc»rial 
Medal was awarded to Mr. A. O. Walker, F.L.S., and Kingsley 
Memorial prizes were given for local natural history collection'*. 

It was announced that a prize of 10/. would be given in 1885 
for the best collection of coal-measure fossil plants from the \ 
Society’s district, a similar sum in 188O for the best collection of 
** Bees and Wasps” from the same area, and in 1S87 “for the 1 
best Essay on the Physiography of the Society’s District, on the | 
lines of Prof. Huxley’s Physiography ; ” the district in ques- 
tion being Flint and Denbigh, with as much of the ccninty of 
Cheshire as lies west of a line drawn south from Warrington. 
The exhibition of microscopic objects was, as is usually the case 
at Chester, exceedingly good, and for teaching purposes they 
were rendered more useful by the ])ublication by the Society of a 
little handbook of twenty-eight ])ages, on Natural History, for 
use in the annual eoiwersazioni and other meetings of the 
Society. It is drawn up by Mr. C. Fish, and ajipears to be 
an expansion of the useful programme, on v Inch we commented 
last year. The inf rmation as to the classification and structures of 
the lower orders of life, both animal and vegetal)lc, apj»ear t » be 
very carefully done, and arc very concise. Tlic work C(nild be 
made much more useful by ex] landing the geological and physical 
portions ; it is published at a few pence. 

Dr. Georg Schweinfukth has left Berlin to return to 
Egypt, whence he intends to start upon a new scientific exploring 
tour through the desert. 

On September 18 the meeting of German naturalists was 
opened at Magdeburg, under the presidency of Dr. Gachde. 
Over a thousand men of science were present. Strasburg was fixed 
upon as next year’s meeting-place, with Profs. Ku.ssmaul and 
De Bary as secretaries. Among the addresses delivered we may 
mention On the relation of micro-organisms to the infectious 
diseases of man, by Prof. Rosenbach (Gottingen) ; on the im- 
portance of German colonisation in Africa, by I)r. Gerhard 
Rohlfs ; various medical addresses by Drs. Schwarz (Cologne), 
Paetz (Alt-Scherbitz), Finkler (Bonn), and Prior. 

The death is announced near Sydney of James Snowdon 
Calvert, the last survivor of Leichhardt’s Australian exploring 
expedition. 

A TELEPHONE now transmits, by the ordinary telegraph wire, 
the music from the Brussels Opera House to the Royal Chalet at 


Ostend. The system, of course, is Van Rysselberghe's, men- 
tinned in our last number. 

The late Dr, Ferd. von Hochstetter’s travelling reports, 
dating from the celebrated Nozfara Expedition ( 1857 59), are 
now being published in book form, upon the occasion of the 
twenty-fifth anniversary of the Novara's safe return to Trieste. 
The l>ook will contain a portrait of the author, a preface by 
V. von Haardt, and a map of the course of the XiKuira* Hblzel 
I of Vienna is the publisher. 

M. Chaki.es llrHEK. who w.as travelling in the interior o^ 
Arabia in the service of the French Minisirc de TI •slruction 
Publique (formerly together with Prof. Kuiing of Sirasbprg) 
h.as lieen murdoied near Labegh (Kabcgb by Bedouins of the 
1 lari tribe. Hi*; Arabian servant Mahmoud has met the same 
fate. 

News has been received from Capt. .\drian Jacobsen, now 
travelling in Northern .Asia, by order • f the Berlin Ethnologi- 
cal Museum with a view of making eilnographical collections, 
i Capt. Jacobsen, after leaving St. Petersburg, visited Kasan, 
I'^katerinburg, and 'I'Dinsk, and has already sent home two large 
cases containing ethnographical objects ctillocled among the 
uncivilised Russian tribes of llie Tschercmiss, ami Tschinrasch, 
am! Wofjiiks. 

Refekkini; to our note of last week i»n Mr. St. Clair’s 
Note on a Possible Source of I'riMr in IMtologr.aphing Blood 
C’orpusclcs,” the author writes to say that “in Dr. Norris’s 
photograjdis wliere the colourless disks are well defined, the 
ilark ones are out of focus.” But it has n a been shown pos- 
sible to pniducc the ghosts while the real images are tU all 
visible, ami until this is done we must adhere to the o[>inion we 
have already expressed. 

The ad<lilions to I he Zoological Society’s Gardens during the 
past week include a Torpie Motikey {Mantens /^ilcnfus i) from 
India, juesented fiy Mrs. Bateheldcr ; a Common Marmoset 
(//a/>a/-> jacchns i) from Brazil, presented by Mr. W. E. 
Stcinseher ; six Great Bats {l'c.sf*tTtilto notiula)t British, pre* 
senied by Mr. W. Atkinson ; two King Parrakeels {A f^rosmietus 
sca/'uidfm)^ two Cockateels {Catopsiita novicAipllanditc) from 
Australia, presented by Mrs. C. Price; two Spanish Terrapins 
{^Clemmys triju^a)^ South European, presented iiy Mr. W. H. J* 
Paterson ; a Common Vi|>er ( I'ipera hents)^ British, a Viperine 
Snake {Tropidonotus vip.TinuA from West Africa, presented by 
Mr. William Cross ; a Common Snake {Tropuhnotus nairix)^ a 
Common Viper {Vtprra Ircrns)^ British, prescnletl by Mr. W* 
H. B. Pain ; a While-breasted Kingfisher {Halcyon smyrnensis) 
from India, two Reed Buntings {Emberiza schaniculus)^ a 
Blackcap (.SV/wrt atricapilla), a Pie<l Wagtail [Mot icUla Im^ubns)^ 
British, a Tree Boa {Conillu^ horlulans) from Cuba, purchased. 

OUR ASTRONOMICAL COLUMN 
Comet 1884 b (Baknakd, Jllv 16). — Dr, Berberich of 
Strasburg, who has investigated the elements of this comet from 
observations extending to September 14, has found an elliptical 
orbit, in which the period is only 54 years, a result which will 
perhaps have l)een rather expected, considering the nature of the 
paralKjIic orbits previously calculated, anrl, as was pfiinted^ out 
by Prof. Weiss, their resemblance to the elements of De Vico’a 
comet of short period observed in 1844. Dr. Berberich’s ellipse 
is as follows ; — - 

^ Periheli m passage, 1884, Augu.st 16*48346 Greenwich M.T. 

L'^ngitude of perihelion 306 7 31 t 1 Mean 

,, ascending njde ... 5 3 50*2 > Equinox 

Inclination $ 2B 49*6 ) 1984*0 

Angle of eccentricity 3 ® 3 43 *8 

Log. serai-axis major 0*493392 

Period of revolution 2007*9 or 5 * 49^5 



548 


NATURE 


\Oct. 2, 1884 


At aphelion in this orbit the comet would be distant from the 
orbit of Jupiter 0*503, but there is a very much closer approach 
to the orbit of Mars, at a true anomaly of 37® 13', corresponding 
to helic^cntric longitude 343® 25', where the distance of the two 
orbits is only o*c^8, and it is worthy of note that between 
April 5 and 10, 1868, both Mars and the comet would pass that 
point, and if T>r. lierbericirs period is approximately correct, 
there must have b(fen a close appnach of the two bodies, pos- 


The following 


sibly a closer one than calculation assigns, 
jiositions are deduced from the elliptical orbit ; — 


Log. llifttancc 
from Earth. 

••• 9 ' 833 » 

... 9*8536 
... 9*8746 
... 9*8960 

.. 9-9175 

.. 9*9391 
. , 9*9608 

The comet is rapl<lly grfiwiiig fainter, but it is obviously of im- 
portance for its theory that oliservations should be continued as 
long as possible. 



At nerim, 
k.A. 

h. m. K. 

Mmntgnt 

I led. 

October 5 . 

• 20 33 51 

.. - 22 30*1 

9 . 

. 20 46 54 

21 2*5 

13 . 

. 20 59 26 

19 35*6 

17 . 

. 21 II 28 

18 10*0 

21 , 

21 23 4 

16 45*9 

25 • 

■ 21 34 14 

15 23 5 

29 . 

• 21 45 I 

.. - 14 2*9 


CoMKT 1884 r. — A new comet was discovered by Herr Wolf 
at Heidelberg on September 17* and was observe<l at .Strasburg 
on SffUember 20. It w.ns also independently rietected liyDr. 
Copeland at Dun I'^ehl on September 22, the night before the 
telegraphic notice from Kiel arrived at that Observatt>ry. Prof. 
Tacchini has favoure<l us with the following observations made 
by himself and 1 ‘rof. Milinkevich at the Observatory of the (!ol- 
legio Uomano in Rome j- - 

kunu* M I’. U.A. DclI. 

h. m. h. m k <1 . // 

Sept. 21 ... 9 24 47 ... 21 15 46*0(1 ... + 21 59 22*6 

23 ... 7 30 *2 ... 21 16 44*3 5 ... 4 21 7 48*7 

*rhis Comet is likely to rem.'iin visible for several numths, .ae* 
cording to the orbitk ycl calculated, but a .somewhat \\ider extent 
of observation than is now available will be required to predict 
its track in the heavens with any degree of certainty. 

1 IfK l..tfNAR I'.ci.M'SK (iN OcToiiKk 4. — We gave last week 
the times of occultations of two .stars during the totality of 
this eclipse, of ^\lueh nmtrate posititms are f uind in our 
catalogues. A somewhat extensive list of stars liable to occulta- 
lion has been dclermiiied at Pulkown with sufficiviit iirecision 
for the predictions of the times of immersion and emersion, 
which have licen communicated to various observatories. 
Several star's rated higher than the ninth magnirude appear 
on this list, where the Ihirt hmustcmn}^ magnitudes are followed. 
Our remark last xveek "hould have been explained as referring 
only to stars of which aeeurale places .are found in the catalogues. 


HYDnOXYLAMINE AND THE ASSIMILATION 
OF NITROGEN BY PLANTS 

'T‘HK researches t)f V. Meyer and K. Schulze on the action of 
hydroxylamine salts upon plants (/>Vr/. /»\v., xvii. 1554) 
were undertaken with the 0 priori probability (»f showing that 
this Imse plays an important part in the synthetical activity of 
the plant ; and although they nave not succeeded in establishing 
the experimental fact, the 1‘esults obtained are of great interest, 
and the whole is eminently .suggc.stivc of Aiture ]>oiksibilities. 
The supply of nitrogen to plant.s takes the form of nitrates and 
ammoniacal salts, and these classes of compounds being destitute 
of synthetical activity, we are driven to assume that the earlier 
stages of nitrogen assimilation consist in the conversion of these 
comparatively inert substances into derivatives having the “che- 
mical ten.sion necessary to synthetic activity. Hydroxylamine 
fXid its ^ts, which occupy in jKiiul of oxidation a ixisiiion 
intermediate tictween ammonia and the nitrates, are IkkIics 
possessing this character in the highest degree. To use the 
author’s words, “ the behaviour of this base towards the organic 
oxy-compounds is most aggressive : it is indeed astonishing with 
what facilit)[ it converts carbonyl-compounds into azotis^ deriva- 
tives.” This is notably the case with the ketones and aldeh3^cs 
of the fatty series, the products of the union being oximido- 
dmvatives, aldoxime, acetoxime, isonitroso acids ; in these 
the characteristic C«NO< group easily undergoes reduction, 
with formation of the corresponding amido derivatives ; and 
upon the hypothesis of the formation of hydroxylamine in the 
plant as the first stage in nitrogen assimilation, it is easy to sec 


in what manner its non-nitrogenous constituents, which for the 
most part possess the characteristics of aldehydes and ketones, 
x^ oula contribute to the further stages in its elaboration. 

To test this liy])othe.sis, in the first instance, the authors insti- 
tuted parallel experiments on the culture of ntaize, to xvhich 
the nitrogen v as supplied in the form of ammonium sulphate, 
hydroxylamine sulphate, and hydrochlorate and potassium ni- 
trate, respectively. The result wa.s, in a w*ord, to show that the 
hydroxylamine .salts act as direct poisoms to plant life, as indeed 
they have already been shown by Bertoni to act towards animal 
life. Having established thi.s fact, the authors inferred their 
probable action a. antiseptics, and ex|)eriment shewed that they 
p<>.Hsess this property in a remarkable degree. This result, as 
they contend, does not negative the original hypDthesis, as the 
occurrence of the base in the plant would necessarily be 
transitional. 

It seems to us that the antiseptic propertiesof bydroxvlamineare 
a dire t consequence of its synthetical activity ; and mrthcr that 
.antiseptics fall into three classes according t-j their disturbance of 
one of the three essential conditions of cell life, x\hich are : (l) 
hydration ; (2) oxidation ; (3) the synthetical activity of aide- 
Ijydes (Low and B >korny), chiefly in the direction of condensa- 
tion. In illustration of this claskification we may cite as typical 
mem berk of group (i) commui' salt, (2) .sulphurous acid in its 
variouk combinations, (3) phenols. 


THE BRITISH ASSOCIATION 

REPORTS 

Second Keport of the Committee, consisting^ of Prof A, IV, 
Williamson, Chairman, Profs, Sir H, E. Roscoe, Dewar, Frank- 
land, Crum-Rnrwn, OJlitig, and Artnstrong, Messrs. A. Vernon- 
Ilarcourt, J. Millar Thomson, V. H, Veley, F, /apt*, H. Forster 
Mjrley, and II. H. Dixon {S creiary), aptoinfed for the purpose of 
drawing up a StatemnU of the Varieties of** Chemral Names'^* 
which have come into use, for indicating the causes which have 
led to their adoption, and for con side nng rvhat can be done to 
bring akmt some Convergence of the Vte 7 os on Chemical Nomrn- 
ciature obtaining among English and Ponign Chemists . — The 
Report ik somewhat lengthy, and includes some long tables of 
varieties of names for common chemical substances. It com- 
mences with historical notes on chemical nomenclature. No 
attempt was m.ndc until about loo years ago to name chemical 
siilwianees in a way which would indicate their composition ; 
alchemist ic or “ culinary ” n.-imes being given to substances in 
many cases, Maequer is credited with iK'ing the first to intro- 
duce generic names like vitriol and nitre to indicate sulphates 
and nitrates. I'he term salt w'as used to indicate almo.st any 
substance soluble in water and anfecting the sense of taste, and 
in the eighteenth century acids, salts, and bases l>egan to be distin- 
guished. Rouclle was the first to define a salt from its chemical 
prtipertics, and distinguish it from acids and bases (sec Kopp’s 
“History of Chemistry,” iii.). Bergmann and Guyton de 
Mouveau separately proposed systems of nomenclature, many 
terms of which are .still in use, I>e Mouveau made the termina- 
tions of names of acids uniform, and the names of salts to indi- 
cate their composition fromhases and acids. In 1787 Lavoisier, 
De Mouveau, Herlliollet, and Foiircroy preparccl a scheme of 
naming compounds which is practicallv that in common use 
now, introducing the terminations “ ate and “ ic,” “ ite ” and 
“ ous,” in acids and salts. But higher and lower oxide- are not 
distinguished hy generic names. Berzelius made a more elabo- 
rate classification of salts, and added some names. He distin- 
gtiished the halogen comixiunds of hydrogen as hydracids, and 
distinguished clearly lictwecn “neutral,” “acid,” and “basic” 
salts. The views now held of acids, salts, and bases are prac- 
tically lho.se of Gerhardt and Laurent, who first recognised the 
part plaN ed by hydrogen in acids and salts. The Report then 
goes on to consider the tables, which gix’e the number of times a 
substance has been distinguished by any particular name. 
Table I. deals with the names of oxides of carbon from 1755 to 
1882. By far the greater number of sources rive the names 
carbonic oxide to CO and carbonic acid to COj ; systematic 
names like carbonous oxide and carbonic oxide only occurring 
two or three times, the terms carbonic oxide and carbonic 
anhydride or dioxide being next in frequency. In France and 
Germany the names oxide de carbon and acide carbonique, 
Kohlenoxyd and Kohlensaure have been much more friM]ttently 
used. But in seveial instances the same names have been used 
in a different sense; the term carbonic oxide being some- 
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limes^ used for CO^, sometimes for Cc*. In Table IL the 
prominence of this “ diversit^’of names for the one thing/’ and 
gmng the same na ne to distinct substances, is more frequent. 
The use of numerical prefixes has also been very irregula" ; 
“ thus, trisodic phosphate ha* l^een called * triphosphate of 
soda,* * diphosphate of soda,’ and ‘ sesquiphosphate of soda’; 
in all these cases the prefix is intended to indicate the numl»cr 
of molecules of soda to one molecule of phosjdioric acid.” 
“ In some of the older forms of nomenclature ambiguity was 
avoided by using the prefix * bi- ’ to multiply the acid when in 
excess over the base, and * di- ’ to multiply the base when in 
excess over the acid; thus, Naj02Sit>j, bisilicate of sod.a. 
2Na^OSiOj, disilicate of soda.” 1 ‘hc Rej^ort goes on tt> say 
that “ the usefulness of any system of nom-nclalure depends on 
its permanence.” Curiously enough the tables show that where 
names have been adojned sujqiosed to represent in some way 
the chemical constitution of l)odics, they nave not, as a rule, 
endured ; the advance f)f knowledge necessitating a change of 
opinion, whilst name* not expressing a chemical opinion as to 
constitution have endured. “ As a rule, those names are to be 
preferred which have shown most vitality and have led to no 
ambiguity. Where there are two compounds composed of the 
same elements, the termination « *ous’ and Me* should be 
employed. The prefixes ‘proto’ and ‘deiito,’ introduced by 
1 homas Th nnson, were intended to mark the comjHninds in a 
series, not the numlx;r of atoms in a molecule. Where re 
tained this use only should l)c made of them.” Referring to 
change of name, instance is made of the oxide* of carbon, the 
names of which have recently to some extent been traiispose<l, 
the higher one being termed “carbonic oxide,” and the lower 
one, to which the term “carbonic oxide ” has long been applied, 
has had a new name. I'he sensible conclusion of the Report is 
to retain names of substances which arc in common use, rather 
than to change them for names indicating constitution, and 
which might be again found to require alteration in accordance 
with sonic new view of the constitution of the substance. 


.SECTION B— Chemistry 

At the meeting of the Chemical Section at Montreal a new 
departure was made in the selection by the Organising Cf>m- 
mittee of two subjects for s])ccial <liscussion, The subjects 
chosen were j “ The Constitution of the Elements,” .and 
“Chemical Changes in their Relation to Micro-Organisms.” 

Discussion on “ Thg Constitution 0/ the Elcmenh ” 

Prof. Dewar began by referring to Grove’s discovery that 
water suffered decomposition at the temperature of the oxy- 
hydrogen flame, an experiment which led Saintc-CIaire Deville 
to undertake his researches on dissociation. Deville has shown 
that in compound substances there is an equilibrium between 
decomposition and recom|>osition, this balanced relation changing 
with the temperature. I'he experiments of Deville on the tern* 
perature of burning gases agree closely with the results obtained 
by Bunsen, who determined the pressures generated in the 
explosion of hydrogen and other gases with oxygen. The 
lireaking up of the iodine molecule, effected by Victor Meyer, is 
a decomjwsition of elementary matter. Owing to the rapid re- 
composition, there seems no hope of isolating atomic iodine at 
low temperature*, 'rhe vapours of potassium and sodium have 
different densities at di^erent temperatures ; probably also their 
molecules consl.>.t of two atoms at lower, and of one atom at 
higher, temperatures. More ex.act detc: 'ninatioiis are needed 
of those sub*tances which exhibit a vari. ble vaiM»ur density. 
The evidence afforded by s|>eetral analysis proves that oxygen 
and nitrogen have two spectra, and therefore j>rob.abIy <liffercnt 
molecules at difierent tem|)cralures. Hydrogen has a c<»mp)i- 
cated spectrum under certain conditions. Keferiing to Mr. 
Lockyer s speculations, he said there was a general basis of 
similarity in the type of ihe vibrations of certain allicf! elements, 
viz. the triple lines in zinc and cadmium. Mr. I.ockyer has 
proved that the identity of certain “basic’* lines of difierent 
elements, such as iron and calcium, is not due to impurity, but 
the greater dispersion of more powerful instruments has shown 
that the coincidence of thcfie lines is only apfiarent and not 
absolute. The dififerences observed in some of the spectral lines 
of a single element in the sun might be accounted for not by 
the decorojwsition of the “ element *’ into simpler matter but 
by great dinerences of level in the luminous vapour. Trout’s 
hypothesis, that the atomic weights of the other elements are 


multiples of that of hydrogen, has no l>asis in experimental fact. 
Stas anti Marignac have both returned in their old age to the 
redeterminal ion of the atomic weights made by them twenty 
years ago. Stas, avoiding the }>ossiblc sources of error in his 
former methoils, has latety found 14*055 for the atomic weight 
of nitix>gen ; his old determinations gave 14 044. For potassium 
he now arrives at the number 39*142 instead of 39*137. Marig- 
nac gives the following ns the atomic weights of zinc and 
magnesium, 65*33 24*37, — numbers very far removed from 

wlude numbers. 

Prof. Wolcott Gibbs drew the attention of tlie Section to the 
probability that what i* generally regaitlcd as a simple molecule, 
such as sodium chloride, consists in the solid state i»f several 
hundreds of atoms, and that the salt undergoes in solution a 
kind of molecular dissociation. N'ery complex molecules, such 
as those acitls he had prepared containing many molecules of 
the oxides of molybdenum, vanadium, barium, &c , are ]>robnbly 
derived by substitution from what are called simple molecules, 
but w'bich are really composeil of a great number of atoms. 

Prof. Frankl.and said he ventured to differ from Prof. Dewar 
in one point. He tbougbl it might not be impossible by a 
decomposition of Ci>mpoiiiul molecules to prepare isolated iodine 
atoms. 

Sir Lv<»n Playfair suggested as n useful line of work the de- 
termination of the conditions under which such bodies as nitric 
peroxide w'ould enter into combination with other compounds. 

Pri>f. Tilden p(»inted out that a large field lay open to 
workers in thermo-chemistry, on the onc‘ hand in determining 
the temperatures at which chemical action begins, and on the 
other the beat-changes of chemical combination and solution at 
different t em | >eral u res. 

Rev. Father Perry agreed with Pi of. Dewar that some differ- 
ences in the sol.ar lines were tine to difference of level of the 
luminous vapour. But, on the other liand, the widening of solar 
lines in the umbra of sj>ots cannot be accounted for in this way. 
The Astronomer- Royal and Mr. Eockyer have been studying 
the solar spectrum from the line D to h*. 'I'lie Rev, F'ather 
Perry (studying D towards B) has found differences in the lines 
of the same metal in different spots which could not I »e attributed 
to difierence of level only. 

Prof. Dewar, in answer to Father I’eriy, stated that the 
widening of certain lines at the red end of tlie specinim might 
have l)cen anticipated fioni tlie results of his own work in the 
crucible, 'fhe supposed allotropic spectrum of m^nesium is 
due to a coinjunmcl of magnesium and hydrogen, 'Phe fact that 
in the upper regions of the solar atmosphere, where hydrogen 
and magnesium occur in enormous fjuantities, this allotropie 
spectrum is not observed presents a difficulty. Perhaps at the 
mean temperature of the sr)lar atmosphere this compound is dis- 
sociated. If so, somewhere nearer the surface or in the spots a 
condition of temperature should occur in which the compound 
should be stable. He hoped Father Perry would succeed in 
observing this spectrum in the umbra of spots. It had been 
stated that if our elements are compound substances they should 
be found decomposed at the enormously high temperatures of 
the sun ; but if it is admitted that the elements are compounded 
of hydrogen, and that dissociation can occur, the compound 
vapour is diffusetl through an atmosphere of hydrogen, one of 
the products of its dissociation, and is therefore precisely under 
those conditions in which it is most stable. 


Discus i on on Chemical Change.<i in thei^ Hclation to Micro- 
Organisms ” 

Prof. Frank land, in opening the discussion, distinguished 
between two kinds of chemical action — (i) that in which siil> 
stances brought into contact mutually undergo chemical change, 
and (2) that in which chemical change is effected in one ^b- 
stance by contact with another, which itself apparently suners 
no alteration. The following definitions were proixjsed to dis- 
tinguish animal and vegetable organisms : — (l) A plant ^ 
organism performing synthetical functions, or one in which 
these functions greatly predominate ; it transforms actual into 
Tjotential energy, (2) An animal is an organism performitig 
analytical functions, or one in which these functions greatly pre- 
dominate ; it transforms {>otential into actual energj^ 
micro-oiganisms appear to Iielong to the second class. Oxida- 
tion is the essential condition of life. There are, however, 
many other chemical transformations in which potential Incomes 
actual energy, and which therefore can support life. After de- 
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scribing the chemical changes produced by a large number of 
micro-organisms, the author concluded that there is no break in 
the continuity of chemical functions l>etween micro-organisms and 
the higher forms of animal life. It is true there arc apparently 
certain sharp distinctions between them. The enormous fecundity 
of micro-organisms .ind their tremendous appetites seem to 
separate them from the higher orders of animats. But this dis- 
tinction is only comparative. It must be borne in mind that an 
animal like a sheep converts much of its fowl into carbonic 
acid, hippuric ac id, anrl waler, thus utilising nearly the whole of 
the potential energy, while the micro-organism as a rule utilises 
only a small portion. 'I'hosc micro-org.'inisms which have been 
chemically stiirlied produce, like the higher animals, perfectly 
dtrfini/e cheniical changes. 'I'he position of these organisms in 
Nature is only just l)eginning to be appreciated. It may safely 
be predicled that there is no danger of their l>eing spoiled by the 
petting of sentimentalists, yet these lowly organisms will receive 
much more nt lent ion in the future than they have done in the 
past, 

Principal Dallinger rcferre»l to the attempted distinction 
Itetween the lower animal and vegetable forms. In following 
out the life-history of certain monads he used a nutritive lliiitl 
containing no allntniinoid siibslances, but only mineral salts and 
lartrat(Mif ammonium. Orgianisms c lassed l>v Prof. Huxley .is 
animal were foiiiul to live in ibis mineral fluid. Bacteria of 
forms whicli enimot be distinguished by the microscope have 
very diflerenl physiological functions. These- Bacteria can be 
modified physiologically, but not at all readily morphologically ; 
by a slow change' it is jiossible to completely reverse the coneli- 
tion.s of the environment of the Ihicterium without changing its 
form. It is most impeertanl to study the jihysiolejgy of Bacteria. 

lir. Mncalisler )>oin(cel out that the experiments made on the 
conversion of the- Bacillus of the hay infusion into the 
rt w/Z/rne ;.v had not bi-en cotiflnned by more exact experiment-.. 
The germs of tin- anfhraciy readily dilTusc-d tlumiselves 

through the aii of the laboratory, and without the? very greatest 
■care it was imjiossible to avoid eonlnniination of the litjuifls with 
stray germs. 

Prof, Dewar ii-fcned to the cxlr.aordinaiy behaviour of very 
sm.all «juaiuilies of peroxi<le of hy<lrogcn on putrescible licpiids. 
()nc-huiuhe<llh of a per cent, of the peroxide ju'ifectly preserved 
many li<|iiids, Ke-ping them cpiite clear and without n trace of 
any Baclc-ria. 'J’hc conversion of sug.ar into anhydrcjus .alcohol 
and caibonie acid seemed to be unaccompanied by a thermal 
change!, so th.it an importanl <|uestion arises, Where eloes the 
j>ower which eflecls the change enme from? Possibly, like 
■chlorophyll, the Bacteria absorb rays of radiant heat ami light. 
Dr. ICngelman has studied the distribuliem of radiant energy in 
the s])celrum ()f the sun and flames by the activity of the Baeleria 
submitted to elilTereni parts of the sped rum. 

Sir l.yon I'layfair reganled it ns curious that the products 
formed in the growth of the higher animals- namely, carbonic 
acid and urea — should be so much simpler than the products 
formed liy lower organisms. 


Comfihx Inori^nn^r Adds^ by Prof. Woleolt (libbs. — 'I'his 
research may be regarded as a series of generalisations of tlie 
class of silico-tuncstnles diseovered by Marig»\ac in 1861, and t»f 
the analogous class t>f pliospho-tnolybdates siudiiil by I'cville. 
Scheibler has described two distinct scries of jdiospho-tung- 
atates ; the author finds there arc at least ten, the highest 
having the formula 24W()«, 61 !.,(>, the lowest the formula 
6\V0j„1%05,611.j0, and that the ]>liospho-molybdates are at 
least equally numerous, .and have a similar range. C\jrrcspon«ling 
compounds containing arsenic oxide also exist. 'Po generalise 
these results the author rc]ilnce<l phos])horic oxide by vanadic 
oxide and antiinonic oxide, sons to form vanadio-iungsiates and 
Antitnonio-tungstates, and the corrcsiHinding compounds of molyb- 
denum. Many of these salts are very lieautiful. Proluibly the 
greater number of oxides of the tyjic KgOj form similar com- 
pounds. A second scries of complex acitls contain tun* mole- 
cules of the type R^Oj, so that wc have various phospho-vanadio- 
tunmtates and nhospho-vanadio-molylKlates. The generalisation 
of the term WO^ or M0O3 appears also possible, as the author 
has prepared compounds in which sulphur and selenium replace 
oxygen in WO,, or MoOj,. Again, the author finds that phos- 
phorous and hypopliosphorous acids enter into similar combina- 
tions with tungstic and molylKlic acids, and he has also prejwred 
expounds in w'hich the methyl, ethyl, and phenyl derivatives of 
phosphorous and hyiKjphosphorous acids occur. An attempt to 


prepare complex acids containing p3rro-phosphoric acid failed, as 
that acid quickly changed to the ortho-acid ; but with meta- 
phosphoric acid the author succeeded in preparing several new 
compounds. The author has further shown that the group RgOj 
may be replaced by R"j,0«, R"'C 1 , — R" being a metal of the 
platinum group — and that the chlorine can be replaced by bro- 
mine or iodine. The type of silico-tungstates is mso capable of 
generalisation, silica being replaced by a large iiuml>erof similar 
oxides, as, for instance, the oxides of selenium, tellurium, plati- 
num, &c. As an instance of the extreme complexity of some of 
these compound acids, the author gave the botly 6owOg,3P,05, 
V,05,V()2,i8BaC), 4 - i5oAg. This body has the enormous 
molecular weight of 20,066. In conclusion the author stated 
that in formulating certain compounds containing he found 
much similar expressions resulted when a part of the was 
supposed to have the structure (Vj 0 .j) 0 jj, (VjjOj) replacing W 
or Mo. 

On the Incomfflctr Cumbusthn of Gascs^ by H. B. Dixon. — 
The author gave a n-sunie of the work he had done in continua- 
tion of the researches of Bunsen, K. von Meyer, llorstmann, and 
other chemists, on the division of oxygen wdien exploded with 
excc.ss ol hydrogen and carbonic oxide. 'I'he following are the 
general ccmelusiruis arrived at: — (i)No alteration per sal* um 
occurs in the ratio of the j)ro(lucts of combustion. 'I'lie ex- 
periments made completely c nfirtn Ilorstmann'^ conclusion: 
Bunsen’s earlier experiments are vitiated by the jirescnce of 
aqueous vapemr in llie eudiometer. {2) A dry mixture of car- 
bonic oxide and oxygen dties not expUxle when an electric spark 
is passed tbr<»ugli it. 'I'he union of carbonic oxygen is effected 
indirectly l>y steam. A mere trace of steam renders the ad- 
mixture of earlMinic oxirle .and i>xygen exidosive. The steam 
undergoes a series of alternate reductions and oxidations acting 
as a “ carrier »)f oxygen" to tlie caibode oxide. With a very 
small ()uanttly «)f steam the oxidation of caibonie oxide takes 
place slowly ; .as the quaniity of steam is increased the rapidity 
of explosion increases, (3) When a mixture of dry carbonic 
oxide ami hydrogen is explodc<l with a quantity of oxygen in- 
siiflicii'iit foi complete condmstion, tlie lalio of tlie carbonic acid 
to the steam foimed depends uj>on the -.hape of the vessel and 
tin- piessnie under which the (;ases are filed. By continually 
ineieasing the initial pressure a poitil is reached where no further 
increase in tlie jivessure affects the products of the reaction. .\t 
and nboNe this critical ines^ure the result was found to be inde- 
pemlent of the length of the column of gases e\))l 'tied. 'I'he 
iaiger the qtiantity of oxygen used, the lower the “critical 
pres lire" w-as fourul to be. {4) When dry mixtures of carbonic 
oxide and hytlrogt‘11 in varxing proportions are expludod above 
their critical prcssuies with oxygen insuflicient for complete 
rouibusiion, an equilibrium is established between two opjio.site 
chemic.il changes represented by the erjualions : — 

(I.) CO -f I 1..0 -- CO.. 4 - II... 

^ 11 .) C' 0 ..-f IL = C 0 ’-hlb, 0 . 

At the eml <»f the reaction the product of the carbonic oxide and 
sie.im molecules is equal to the product of the carbonic acid and 
hytlrogen mt>lccules multiplied by a coefficient of affinity. This 
result ugrex's with llorslmann’s conclusion. But Horstmann 
c<msidors the coefficient to vary with the relative mass of oxygen 
l.iktn. (5) A small diffeienccin the initial temporal lire at which 
the gases are tired makes a eimsidcr.ible ditVerence in the jiro- 
ducts of the reaction. 'I'his tlifference is due to the condensation 
of steam by the sides of the vessel during the explosion, and its 
1 eouscquf'ir vemoxnl fioin the sphere of action during the chemical 
; change. W hen the g ^es aie exjdoded at an initial temiierature, 
sufficiently high to j'*; .vent any condensation of steam during the 
progress of the rcac!a>n, the coefficient of aflinity is found to be 
constant whatever the quantity of oxygen used — provided only 
the cpiantity of hyilrogen is more than double the quantity of 
oxygen. (6) 'I'he presence of an inert gas. such as nitrogen, by 
diminishing the intensity of the reaction, favours the formation 
of carlKUiic acid in preference to steam. When the hydrogen 
taken is less than double the oxygen, the excess of oxygen can- 
not rend with any of the three other gases present — carbonic 
oxide, carlK>nic acid, and steam, but has to wait until an equal 
volume of .steam is reduced to hydrogen by the carbonic oxide. 
The excess of inert oxypen has the same effect as inert nitrogCT 
in favouring the formation of carbonic acid. The variations in 
the coefficient of affinity found by Horstmann with different 
quantities of oxygen are due partly to this cause, but chiefly to 
the varjdng anunints of steam condensdl by the cold eudiometer 
during the reaction in different experiments. (7) As a general 



Oct, 2, 1884] 


NATURE 


55 * 


result of these experiments it is shown that, when a mixture of 
dry carbonic oxide and hydrogen is exploded with oxyg«^ in- 
sufficient for complete combusdon, at a temperature at which no 
condensation of steam can take place during the reaction, and at 
a temperature greater than the critical pressure, an equilibrium 
between two opposite chemical changes is established which is 
independent of the mass of oxygen taken, so long as this quantity 
is less than half the hydrogen. Within these Hmits the law of 
mass is completely verified for the gaseous system composed of 
carbonic oxide, carbonic acid, hydrogen, anti steam at a high 
temperature. 

On M i^ttetic Ro*ation of Com founds in Rolalion to tt>eir 
Chemical Composition^ by W. II, Perkin, Ph,l>,, F.K.S. — The 
author gave a resum^ of his researches on the magnetic rotar>- 
polarisation of compounds in relation to their chemical compo- 
sition. After referring to the remarkable discovery of Faraday 
in relation to tliis subject, and the results obtained by more 
recent workers in this field, it was shown that no relationship 
in reference to chemical composition was likely be found by 
the usual method of calculating the results of the observatitm of 
unit-lengths of the fluid bodies examined, but that, if lengths 
related to each other in proportion to their molecular weights — 
making the necessary correction for the iliflerence of densities 
— were compared, a useful result would j^robably be obtainetl. 
Experiments have ]>roved this to he the case ; and in the series 
of homologous compounds it was A)iind tliat for every addition 
of CHj, a definite increase of what is calletl the “ molccular 
rotation ’* i^ obtaineil. Hesides this it was found tfial the r»)t.a- 
tion also w’as capable of indicating diftercnces in the construc- 
tion of organic comjiounds. Isti, secondary, tt'rliary bodies 
give diflerent results from the normnl compounds. 'Hu* com- 
jiounds containing the halogens were also referred to, and for- 
mulae given by which the molecular rotation of twenty-six series 
of compounds could he calculated, 

Spectroscopic S/udu's 0/ Jixplosiou^t by Profs. 1/iveing and 
Dewar. — The cx]>losions observed were cliiefly those of hydro- 
gen and oxygen and of carbonic oxide and oxygen, and were 
mtide in an iron tube fitted witli tjuarlz ends. The spectra were 
l)oth observed with the eye and pliotvigraphed. Linings of thin 
sheet metal of variou- kinds were introduced into the tube. 
The metals iron, nickel, and cobalt gave many lines in the 
flash. No other metal gave anything like so many lines as 
these three, but magnesium gave the h group, copjicr gave one 
green and two ultra-violet lines, manganese the violet triplet, 
and chromium three triplets. On the other hand, zinc, cad- 
mium, mercury, aluminium, bismuth, antimony, and arsenic 
developed no lines in the fla^h. It apj)ears to be proved that 
iron, nickel, and cobalt are volatile in some degree at 3000 '. It 
might be possible to establish a spectroscopic scale of tempera- 
ture if the lines successively rleveloped with increa sing tempera- 
ture were noted. 'Phiis, the iron line 'f seems i<» be just <Ieve- 
loped at 30cx)b the aluminium lines at II at a suim-what higher 1 
temperature, the lithium blue line may be just seen in the inner ] 
green cone of a Hunsen burner, while the green line comes out 
in the explosion fla h. [The photographs of the explosion spectra 
were exhibited to the Section.) 

On Evaporation and Dissociation^ by Prof. William Ramsay 
and S. Young, D. Sc. — 'Hic authors descrilied experiments made 
with the object of ascertaining whether the coincidence of the 
cur\'cs which represent the vapour-pressures of stable solid and 
liquid substances at different tcmperature.s with those indicating 
the maximum temperatures attainable by the same substances at 
(lifferent pressures, when evaporating with a free .surface, holds 
good also for substances which dissociate in their passage to the 
gaseous state. The substances examined were chloral hydrate, 
ammonium carbamate, phthalic acid, .succinic acid, aldehyde 
ammonia, ammonium chloride, nitric peroxide, and acetic acid. 

It was found that, with chloral hydrate and ammonium car- 
bamate^ which cannot exist at all in the ga.seotts state, the tem- 
peratures of volatilisation do not form a curve. When the 
dissociation was considerable, but not complete, as in the ca.se 
of phthalic and succinic acids, an indication of a curve was 
obMrved at low pressures, but it diflered widely lioth in form and 
position from that representing the vapour-pressures or pressures 
of dissociation. As the dissociation increases the curv«>s approach 
each other more closely, and they appear to be coincident in the 
case of ammonium chloride and nitric peroxide within the limits 
of temperature at which observations were made, and at which 
the amount of dissociation is probably small. With acetic acid 
very numerous observations proved the perfect coincidence of 


the curves. The results appear to be unfavourable to the view 
that, when liquefaction of a stable substance takes place, gaseous 
molecules coalesce to form more complex groups of molecules, 
and that these complex molecules dissociate when the substance 
is %*aporised. 

A Redeterminaiion of the Atomic IVeijfht of Cerium^ by H. 
Robinson, R.A. Cambridge. — Cerous chloride was prepared 
by passing liydrochloric acid over cerium oxalate at first gently 
hcatcil and afterwards misc<l tt> ntlness. The solution of pure 
chloride was added to a pure solution of silver nitrate, and then 
dilute solution of silver nitrate was added from a weighed bulb, 
until ibe precipitation of chlorine was complete. The liquids 
were illuminaied by yellow light only during the precipitation. 
As a mean of seven closely concordant restdts, the atomic weight 
of cerium is given as 140*2503, that of silver being 107*93. 

7710 Action of Sulphuretted //rdroxiu on Sihet\ by Prof. F. 
P. Diinnington, University of Virginia. — A piece of pure silver, 
flattened and carefully polished on each face, was placed in 
the middle of a glass tube lw»o feet long. At each end of the 
tube a plug of five inches of phosphoric anhydride was confined 
by glass wool. Pure ilry hydrogen was passed through tliis 
tube while it was gently hentetl ihioughout. 'I'he hydrogen was 
then removed by a Sprengel pump, the silver being heated to 
3vo‘'C. This operation was repeated lliree times, and then 
pure dry sulphuretted hyilrogcn was slowly jmsscil through the 
apparatus for an hour, and the tube finally tirawn ofT at each 
end. After a few days the silver was slightly darkened near its 
edges, and after five months the silver w-as blackened on its edj^cs, 
wliile the main imrtion of the surface was wliite and l)right. [ The 
silver was exhibited to the Section in this stale.) 

(^n Molecular Volumes, by Prof. W. Ramsay. - The object of 
this research was to ascertain whether, as lias long been taken 
for granted, the b<^iling*)>oint of compounds under equal pres- 
j sures really aflbrded suitable points for a comparison of their 
I moleeukir volumes. 'I'he I'xperiinimts made with the following 
I series of compounds^ — water, methyl alcohol, ethyl alcohol, 
propyl alcohol, isoprojiyl alcohol, isobutyl alcohol, and ether — 
jirovc tlml the value oi the group (’lljj is ]»y no means constant, 
(l) While at the boiling-points of these liquids at low pressures 
the value is approxim.'itt‘ly constant (lluctuiting l>etwcen 17*5 
aivl 22), at liigh temperal tires the tliflerenee becomes much more 
I marke<l, attaining at 20 m. of mercury pressure the greatest 
j irregularity; e.j^, the difTereiice between the molecular volumes 
f ether and isobutyl alcolnfl, two isomeric sub.stances, amounts 
to a total of twenty units, (2) It was found by experiment that 
wlien the liquids were at temperatures correspoiuling to equal 
vapour-pressure, but exposed to their critical pressures, no corre- 
sjKHiilcnce between their molecular volumes was observable. 
(3) Tl wa.s thought, possible that if the lif|uids, still at tempera- 
tures corresponding to equal vapour-pres.surc, could have existed 
under no pressure, some basis of comparison might be found, 
k'nirn the known cfuiipressibility of the liquids it was possible 
to calculate their volume in this hypothetical state. Although 
liy this mclhud their relative volumes were considerably altered, 
yet no point of cf) tqiarison wa.s reached. (4) d'he author there- 
I fore concludes that the boiling-points of liquids, under whatever 
pressure they may be taken, arc not suitable temperatures at 
which to compare their molecular voluine.s. 

On Some Phettomena of Solution^ JllustraUd hy the Case of 
Sodium Sulphate^ by Prof, W. A. Tildcn, F. R.S. — The study 
of the solubility of sodium sulphate in water at temperatures 
alxive 100^’ C., leads to the conclusion that the salt dissolves in 
the anhydrous .slate. In order to determine whether this salt 
dissolves in water at lower temperatures in the anhydrous or the 
hydrated state, the author has made a series of calorimetric 
measurements of the thermal changes which attend the act of 
solution of Na.2S04 in water at temperatures below and above 
33® to 34®, the critical point in the curve of solubility. 


CalorimeU ic 

Effect of Dissolving Na^So^ 
of Water at T“ 

in n Molecules 

n 

^.0 

C 

100 

3«7 

1740 

100 

35*4 

... 1522 

too 

42*85 

1342 

100 

461 

1071 

100 

55*0 

98s 


These figures establish the fact that by dissolving inhydrout 
sodium sulphate in water at temperatures above 33*, the thennal 
change is still positive, although a diminishing quantity, and 
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hence that the act of solution is still attended at these temperatures 
by chemical combination between the salt and the water. These 
results when plotted out give a line which is nearly parallel to 
the curve of solubility between these limits of tem|ieratu’'e. 

Ofi Calcium Sufphide and Sutpho'carhonate^ by V. H. Veley, 
M.A. — Calcium oxide, free from metals of the iron group, was 
obtained by heating perfectly transparent crystals of Iceland 
spar in a current of hydrogen. This oxide was hydrated in a 
damp atmosphere free from (:rir!»'»ni<* acid. 'Fhe hydroxide was 
heal 'd to 60" C., .ind hydric sulphide passed over it. The 
resulting calcium s-.iJj)hide and water were weighc<l, and the 
synthetic results thus obtained were found 10 agree closely with 
the results of the analysis of the calcium sulphide. It is worthy 
of note that perfectly dry calcium oxide is unaltered by the 
pa .sage over it of |)erfectly dry hydric sulphide, and generally 
the formation of caicitiin sulphide proceeded the mure rapidly 
thf* greater the ijuantity of water originally present in the 
hy<lroxide. This result may be <lue to the formation, at first, 
either of the hydrosulnhhle, t#r the hydroxydiydrosulphide 
(CaOH,SH), and the subsequent conversion of either of these 
substances into the sulphide. The calcium sulphide, jirepared 
as described above, was moistened with water, anti hy<Irogcn 
saturated with carbon bisidj)hidc p.issed through it. It gmdually 
turned yellow, .and finiilly red, and on cxhansiion with cold 
water a red solution was nlUnincd, from which, on evapoi.ition 
red, <lcli(|uescent, j>rismatic crystals separated. 'I’he 
conipositicm of these crystals was found by analysis to correspond 
with the formula Ca(()H).j,CaC’S,rl I./). A soluti<in of this 
sulistance gave characteristic jirccipitati'S widi metallic salts, 
\>hich the author intcmls to examine more minutely. 

Oh the VeloiUy of Hxhhs'ons /// by II. 11 . Uixon, 

M.A. — MM. Ilerlhelot and Vieillc have shown lliat in oxygen 
and hydrogen and several other mixtures of gases the “explosive 
wave” is propagated at a velocity closely approximating to the 
mean velocity of translation of the gaseous jiroduets of eombus* 
tion calculated on the .assumption that all the heat of the reac- 
tion is contained for the moment in the products formed. The 
mean of a numlier of determinations with electrolytic gas gave 
a velocity of 2810 m. per second, the calculated mc;aii velocity 
t«f the steam molecule formed being 2831 m, per second, 
'riiese experimenters found that carlumic oxide explo«led either 
with oxygen or nitrous oxide did not agree with the rule. 'I’lic 
author has shown that steam is noeessary for the Inirning of 
carbonic oxide both with oxygen and nitrous oxide, and that, .is 
the proportion of steam is increased, the rate of inflammation is 
also inereaseil. ICxperiments made in a lead tube 55 m. long 
and 13 mm. in diameter entirely confirmeil MM. Herl helot and 
Vicille’s experiments with hydrogen ami oxygen. 'Pile rate of 
the “ explosive wave ” w.is found to be 2817 m, per second as the 
mean of several closely cone rdant experiments at lo" C. With 
carbonic oxi<le and hydrogen nearly dry, the explosive wave 
was not established until the flame liad traversed a ilistancc of 
70Dmm. from the firing* point ; the explosive wave was found 
to have a velocity rather over 1500 m. per second. After the 
explosion a fine layer of carbon was found to cover the inside 
of the explosion-tube, showing that at the enormous tempera- 
ture of the explosive wave carbonic oxide is decomposed into its 
constituents. 

A Theory of Solutim, by W. W. J. Nicul, M.A., ll.Sc.— 
The author has proposetl the theory that the solution of a salt 
in water is a consciptence of the attraction of the molecules of 
water for a molecule of salt exceeding the attraction of the 
molecules of salt for one another. It follows, therefore, that, as 
the number of dissolved sail molecules increases, the attraction 
of the dissimilar molecules is more and more balanced by the 
attraction of the similar molecules : when these two forces are 
in equilibrium, saturation takes place. Any external cause tend- 
ing to alter the intensity of either of these two opt>osite forces 
disturbs the condition of equilibrium, and further solution or 
solidilication ensues. The contraction which occurs on the 
elution of a salt in water has been regarded as strong evidence 
in favour of chemical combination having taken place, but the 
author finds that a fprther contraction takes place on further 
dilution, even when the number of water molecules per salt 
molecule is far in excess of the number in the cryohvdratcs. 

On the Afanufactun of ^od^i and Chlmm^ by W. Weldon, 
F.R.S.— -Chlorine is at present manufactured exclusively from 
hi^rochloric acid, obtains as a by-product of the manufacture 
of soda by the Leblanc process. It is owing to this that the 
Leblanc process has been able to withstand the severe com- 


petition of the ammonia j>roccss, which gives soda much more 
cheaply than the I.eblanc process, but does not yield either 
hydrochloric acid or chlorine. The author announces a process 
for the preparation of chlorine in connection with the manufac- 
ture of soda by the ammonia process. l*he new process consists 
in decomposing by magnesia the ammonium chloride of the 
ammonia-soda process, adding ma^esia to the resulting solution 
of magnesium chloride, and so obtaining solid oxychloride of 
magnesium, which, heated in a current of air, gives oif chlorine 
and leaves magnesia. 

On the Diamond'heiinng Roekii of South Africa^ by Prof. Sir 
Henry E. Ro.-icoe, President. — After an introductory description 
of the geological and physical aspects of the remarkable 
diamond-bearing deposits at Kimlierley and elsewhere, the 
author gave the chemical composition of these rocks. _ The most 
noteworthy feature of the examination of these rocks' is the dis- 
covery in the so-called diamond earth of a volatile cry.stallinc 
hydrocarbon, soluble in ether, which seems to c infirm the hypo- 
thesis that the Carbonifenius shales, which are penetrated by the 
diamon<l-bearing j'ipes, have been the source of the carl>on n >w 
fomul in the cryi^lalline slate in the diamond. The physical 
structure r.f the ash or incombustible portion c.f the diamond is 
of .n very singular character, and has hitherto n )t been examined. 
A l arcfiil study of the tliam >nd ash may possilily throw light on 
the impurt.'iui (|ncslion of the mode of formati m of the diamond. 

C'loitr of thomioal Co^fpound^^ by Prof. Carnelley, D.Sc. 
*-'J*hc c ilour of chemical comp.umifs is coiuliiioned by at 
least three circumst.ances, viz. (i) temperature (Ackroyd) ; 
(2) the fiuiinliiy of the electro-negative clement prc.scnt m a 
iiinary compound (.\ckroyd) ; (3) the atomic weights of the con- 
stituent elements of the compounds (Camelleyl ; and that in such 
a way that the colour passes or tends to pass through the follow- 
ing chromatic scale — white or colourless, violet, indigo, blue, 
green, yellow, orange, red, brown, black -—either by (i) rise of 
tempeniiure, or (2) increase of the quantity of the elcetro- 
neg.'itivc element in a binary com]>ound, or (3) with increase of 
the aUmic of the elements A, P, C, &c., in the com- 

])oui»ds A.v \<y, PjT Kj', (!a Kj', tS:e., in which R is any element 
•r group of elements, whilst A, H, C, &c., arc elements belonging 
lotbe same sub-group of Mcmleleetrs classification of the elements, 
'rahlcsaecomp.nny the p.aper in illustration of the above. Out of 
426 cases in which the lliinl of the aU^ve rules has been applied, 
tliere are but sixteen exee]>li ms, or less than 4 percent. Finally 
a the Metical explanation is given which appears to account in a 
very simple manner r»r the infliienee of the above three circum- 
sianees tm the colour of chemical comp uinds. 

A'otes of NttrifiiiitUm^ hy R. Waringlon. — He considered 
the jueseni posititui of the theory of nitrification, and next gave 
a short account of the results of recent experiments conducted 
by him at Rolhanisted. Messrs. Scldoc-ing and Miintz, early 
in 1877, showed that nitrification in scw.age and in soils is the 
result of the action of an organised ferment, occurring in soils 
.and impure w.aters. The experiments of the author nave con- 
firmed the soundness of this theory. The evidence for the fer- 
ment theory is now very comjdete. Nitrification in soils and 
waters is strictly limited to range of temperature within which 
the vital activity of the living ferment is confined. It proceeds 
with slowness at o“, is at a maximum at 37®, and ceases at 55“, 
Nitrification is also dependent on plant food suitable for 
organisms of low character. Further proof of the ferment theory 
is that antiseptics are fatal to nitrification. Healing sewage to 
boiIing-]K>int, or soil to the same temperature, effeciually prevents 
it. Finally, nitrification can be started in boiled sewage or other 
sterilised liquid by the addition of a little surface sou or a few 
drops of a solution already nitrified. These nitrifying organisms 
hove as yet received hut little microscopical study. 

Oh the Liqu^acthn of Oxvgen and the Density of Liquid 
Hydrogen^ by Prof. Dev^ar, F.R.S. — The problem of liquefying 
oxygen and hydrogen, and consequently others of the so-caUed 
permanent gases, having been solved by Cailletet and Pictet, the 
author has since been employed studying the physical characters 
of these gases in the condensed state. The critical pressures 
and temperatures at condensation have been determined, and 
the relation of one to the other is shown to be constant. The 
merits of various cold producers that could be employed in the 
process were discussed. Condensed ethylene he Cvinsidered the 
best, then condensed nitrous oxide and carbonic acid. The 
lowest temperature that could be obtained by carbonic add is 
about 115* C., and by nitrous oxide 125*^ C. 

On the Produiiion of Permanent Gas from Paraffin Oils^ by 
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Dr, Stephen Macadam. — For the last fourteen years the author 
has devoted much attention to the illuminating values of dif- 
ferent qualities of paraffin oils in various lamps, and to the pro- 
duction of iicrmanent illuminating gas from paraffin oils. The 
earlier exj^eriments were directed to the employment of paraffin 
oils as oils, and the results proved the sui:>enonly of the paraffin 
oils over vegetable and animal oils, especially for lighthouse 
service. The later trials were mainly concerned with the break- 
ing up of the paraffin oils into permanent illuminating gas, and 
the results formed the basis on which paraffin oil gas has been 
introduced into the lighthouse service of Great Britain, both for 
illuminating purposes and as fuel for driving engines of ft>g- 
horns. The following table shows the results of his investiga- 
tions on the relative values of the crude, green, and blue oils : — 

Crude Creen Hlu 

Gas per gallon in cubic feet ... 98 ... 102 ... 127 

Candle power 50 ... 53 ... 54 

Light value of gas from ton of oil 
given in lbs. of sperm candles 4494 ... 4741 6044 

Of! iht Asshnilaiion of Almo^phcnc Nitro^^cn by Plants, by 
\V. O. Atwater. — It is almost a universal opinion that free 
nitrogen is not assimilated by plants. He referred to the classic 
experiments of Boussingault and I. awes, of Gilbert and Pugh, 
which, commonly regardetl as decisive, may have been performed 
without consideration tf> certain conditions. Experiments inadf* 
by the author show that at any rate certain plants grown under 
normal conditions do assimilate nitrogen. Peas were grown in sand 
which had been purified by burning and washing, an<l to which 
were ajjplied nutritive solutions containing known (pi.'intities of 
nitrogen. The amount of nitrogen supplied to the plant plus 
the amount contained in the seed was com])ared after the ex- 
periment with the amount given by analysis (d the idant and 
the residual solution. The excess of the latter amount over the 
former, which in some cases was excessive, represented the 
nitrogen acquired from the air. 

Prof. Gilbert dissented from the conclusion dnawn by Pr(»f. 
Atwater, as he had found that, the greater the care used to 
prevent foreign matters accumulating on the plants under ex- 
periment, the less nitrogen was found in excess of that obtained 
from the seed and .soil. 

Prof. Franklam* communicated the icsuUs<^r a -Uuly of the 
phenomena attending the discharge of accimuilator*celi.s contain- 
ing alternate plates of lead peroxide and spongy lead : (i) The 
ener^ of a charged storage-cell is delivered in tw'o separate 
portions, one having an E.M.F. of 2 volts and upwards, the 
other an E.M.F. of 0*5 volt and under. One of these may be 
conveniently termed useful, and the other useless, electricity. 
(2) The proportion of useful electricity obtainable is greatest wdicn 
the cell^ is di.scharged intermittently, and least when the dis- 
charge is continuous. (3) Neither in the intermittent nor con- 
tinuous discharge at high E.M.F. is the current, through uni- 
form resistance, augmente<l by rest. At low E.M.F., however, 
the current, after continuous discharge of the high E.M.F. 
portion, is greatly augmented, but only for a few minutes. 'Hiis 
augmentation of current at h)W E.M.F. after rest hardly per- 
ceptible when the high E.M.F. discharge has been taken inter- 
mittently. (4) I'he suddenness of fall in jKilential indicates two 
entirely distinct chemical changes, the one resulting in an 
E.M.F. of about 2*5 volts, the other in one of about 0*3 volt. 

(5) The chemical change producing low electromotive force is the 
first to occur in charging, and the last to take place in discharg- 
ing, the cell. It is the change which occurs during w4ial is 
called the “ formation ” of a cell, an<l, for ecouoin)' s sake, a 
reversal of this change should never be all >wed to take place. 

(6) Currents of enormous strength can lie readily obtained from i 
storage batteries coupled up in parallel, viz. a current of - 
25,ocx> amperes from only 100 cells. Such a current reduces to j 
insignificance the output of the laige-t dynamo ever built. It j 
is to be hoped that currents of thb magnitude will o]x;n up new 
probabilities of research into the constitution of matter. 


SECTION C— Geology 
PIm for the Subject- Biblh^aphy of North American Geology, 


Geology. The work when completed 
gjive the title of each paper with the title-page of the containing 


book, and the number of plates, the whole being arranged alpha- 
! betically by authors. There is in contemplation also the simul- 
taneous preparation of a number of more restricted bibliographies, 
each covering a division, of geologic literature. 'Hie plan 
includes abbreviated titles of papers with reference to the pages 
on which the special subjects are treated, the entries in each 
bibliography being arranged alphabetically by authors. The 
selection of topics for treatment in this manner involves the 
classification of geologic science, and Mr. Gilbert submitted a 
I tentative classification requesting the criticism of geologists. 

Marginal Kawis, by H. Cnrvill Lewis, A.M., Professor of 
’ Geoloj^ at Haverford College. — After reviewing the work on 
.\mei‘icnn karnes. and the theories of the origin of kames, the 
author describes liis investigations (»f short kames at the extreme 
margin of the ice-sheet along the line of the terminal moraine in 
1 Pennsylvania. These marginal kames run backv^anfs from the 
• edge of the ice, draining it by a sub-glacial drainage. These 
I kames are discussed in detail, and arc thought to represent sub- 
glacial rivers formed during the melting of the ice-sheet. 

On the CeolojQ^ of South Africa, by T, Rupert Jones, F.R.S., 
F.G.S., &c. — The contour of the south coast is parallel with the 
outcrop of the strata in the interior, from Oliphant’s River 
(31“ 40' S. lat.) on the west coast, southward to the Cn|>e, and 
then eastward to about 33** 30' S. lat. Here the edges of the 
strata, formerly bending round to the north, have l)een swept 
I aw.*iy to a great extent ; l)ut their outcrop is again .seen on the 
j oast coast al .St. J<diii’s River (31® 40' S. lat.), where they strike 
I north-eastwardlv through Natal, probably far up the country. 

. (i) Gneissic rock an<l the Kamaqualnnd Schists apparently under- 
' lie the others, coming out on the north west, and exposing a 
I narrow strip on the south coast. (2) Mica .Schists and Slates, 
interrupted by Granites htic and there, form a curved maritime 
band, from about 30 to 70 miles broad, and are known as the 
Malmesbury Beds (Dunn). These and the beds next in succes- 
sion (the Bokkeveld Beds, 3) arc overlain iinconformably by the 
I 'Fable- Mountain Sandstone (4)* 4000 (?) feet thick, which forms 
patches and extensive ridges, and possibly dips over No. 3, to 
I join No. 5, the Wiltel)crg Beds. Nos. 3 and $, together about 
I 2100 feet thick, lie parallel, and form a concentric inner band. 

I 1'hc former contains Devonian fossils ; the latter is probably of 
' Carboniferous Age (w'iih Lcjudodendron, &c.), and forms the 
Wiitebergen and Zwarlebcrgcn In the Cape District, and the 
Zuurbergen in Eastern Province. The Ecca Beds (6) come 
next ; Lower Series, 800 feel ; Conglomerate Beds (Dwyka), 
500 feet ; Upper .Sene'., 2700 feet ; confonnable with No, 5 ; in 
the south much folded, and in undulations throughout, until it 
passes under the next set of beds, No, 7, in some places 50 miles 
to the north. 'Fhe l^cca Beds have fi»ssii wood and plant remains 
in abumlance here an»l there, but these have not been clearly 
determined. This series has not been well defined until lately, 
.an<l even now its limits are not fully determined. It includes 
the Karoo Desert, anr! therefore takes in the lowest members of 
Bain’s great K.iroo Formation, Nos. 12 and 14 of his map (1856), 

I or the Ecca, Koonap, and part of the Beaufort Beds of Jones 
J (1867). 'I'he series Nj). 7, horizontal and unconformable on the 
Ecra Beds at the ( ’amflel»oo and elsewhere, retains the name of 
Karoo Sandstones : and after a width of al)out 40 miles is con- 
i formably surmounted by a set of somcwliat similar beds (8) in 
, the .Slormberg ; and thus No. 7 should Ikj regarded as the Ix)wer, 

I and No. 8 the lipper, Karoo Sandstones. 'J'hc latter end ofi 
' northwards in the Draakensberg, Natal, Orange Free State, the 
I 'IVansvaal, and /iiliilanrl, with the still horizontal Cave Sand- 
I Slone and associated beds. The I^wer Karoo Sandstones 
' probably thin away northwards beneath the others. Below the 
\ Karoo .Sandstones, and dying out southwards near the Camde- 
I boo (Prof. Green), are the Shales (7*), which ‘constitute the 
, country around Kimberley, described as the Olive Shales of the 
Karoo Formation by (J. W. Stow. 'Fhese die out northward 
against the old rocks of Griqualand-West and the Transva^, 
I'hey contain Glacial Conglomerates in their lowest (earliest) 

I lieds, in Griqualand-West, just as the Ecca series has its great 
Glacial Coi^lomerate (the Dwyka Conglomerate in No. 6) in its 
j lowest portion. As the Stormberg Be<& (8) lie upon the Olive 
I or KimWrley .Shales (7^) in the Orange Free State, the Lower 
Karoo .Sandstones (7) must die out northwards. Tlie Kimberley 
Shales contain some Reptilian bones and plant remains, and 
some coal on the Vaal ; the Karoo Sandstones are rich with 
Dic3modont and other Reptilian bones, and have some Fish 
remains ; and their upper portion (Stormberg) contains Ferns 
and Cycadcous leaves, and some seams of coal. A ibssil mammal 
also has been found in this series. Throughout Its range the 
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Katoo Series U traversed with igneous dykes. IJmestones and 
Sandstones (9) with fossils of nearly pure Jurassic, hut with some 
of Cretaceous type, occur unconformahly in the Knstem F^ro- 
vince. Their fossil Flora is like that ♦>! the Stoi mi>erg Beds. 
Cretaceous strata (10) arc known on the Natal coast : and 
Tertiary and post •Tertiary deposits (11) form .several patches on 
the cast, soutn, and wc^t coast.s. 

'I'HK South African Kormation.s 
II. Tertiary* and Post*! erliary, 100'? 

(Unconformalilc on several 
different rocks) 


10 . Cretaceous 


9, Jurassic 


Triassic 


Carboniferous ? 


Devonian 


Silurian ? 


(Unconformableon C.arl>oni- 
ferous ?) 

S ; Tricon i a Beds ) 

II 

g § Saliferous Beds i ^ 

.ts 5 j Zwartkop Sandstone ; 

I hmon Conglomerate, 300' 

(l/iu:onformahlef»n I )evonIan 
anti other old r<*(.ks in 
Albany) 

( Cave Sandstone, 150" 

8. Upper j Bed Beds, fjoo' 

/ Storniher^ Beds, 1000' 

( Sanrlslones an<l Shales, 5CX)o' 

Lower Kimberley or Olive Sliales and 

{ Coiij^lomerales, 2300' 

(Uncoil form able on Kcca 
Beds in the south, and on 
the old Vaal ami Kaap 
series in the north) 

I Ut)per VU'cn Beds, 2700' 

(6. h'.rca Beds •’ 1 »wyka ( 'oni^lomeiate, 500' 

) { Lower lu'cn Bet Is, Six/ 

) 5. Witteherjj; and Zuurheri; tjuartrites, icxx)'? 
\ 4. Tahle- Mountain Santlstone, 401x1' 

(Unctmtoiniable on the Old 
C’npe Sthi‘.(s ami Slates 
ami on the Btjkki’veltl Beds 
3, Bokkeveld Beds, 1 lofi' 

(Probahly unconformalde to 
the Malmesbury Beds) 

2. Malmesbury Beds, Mica Schists ami Slates 
of the C’ajie 

(Probahle unconfmuiily) 

I. Namaqualantl Schists aiitl (ineiss 


original course, and this condition implies that a maximum 
result should lie obtained from screw propellers when their 
blades stand at 45“ to the plane of rotation. But in practice an 
angle of 42° is found best, and this is so because impact and 
reaction under the conditions stated are not equal, but bear to 
each other the proportions of 71 to 62 ; and these proportions 
give an inclination of screw- blade of 41® by taking an experiment 
which corre.sponds most closely with the conditions of a screw 
propeller. The re.sultant due to these proportions is found to be 
94*25 units, whereas if impact had been the same as reaction it 
would have been ioo’75 units, and this is the total amount that 
can be aimed for in designing a screw prepeller, or pure impact 
turbine, where the stream is merely turned through a right angle 
from its original course. Hut if instead of turning the current only 
90" it is turned through 180'', then impact and a still further 
reduced reaction both act vertically downwards ; and it is their 
sum, and not merely their resultant, that constitutes the total 
pressure obtainable from a jet of water. Taking the standard 
unit employed in the experiments described, this sum is found to 
be 126, of which 71 rej)resents impact, and the remaining 55 the 
edect of a complete reaction. Therefore, in designing a turbine 
or screw propeller, it woiihUccm desirable to aim at changing the 
direction of a .slnarn, so far as ]>ossil)le, into one at iSo" to its 
original course, foi it may be said that carrying out this view has 
placed the inoilern scientifically designerl turhine in that pre- 
eminent position it now holds among all hydraulic motors. 

V'/tt Sfi'iT*/ Tunnd Naihoay^ by '1'. ( larkc llavvk**ha\v. — This 
jmper described the Severn 'funnel Railway vorks, begun in 
1873, and now ap]mmching completion. The railway i.s being 
made to shorten the direct railway route between the South of 
Knglaml and South Wales. It passes under the River Severn 
about half a mile below the \)rcscnt steam feny. which coimects 
the South Wales and Bristol and New Bnssige lines. The river, 
or c tu'iiy, is ai.oui 2f miles w'ide. The length of the line is 
7J miles, of which 4.*, miles are in the tunnel which passes under 
the .Severn. 'I'hc bed of tlie river is formed principally of Trias 
rocks (marls, sandstones, and conglomerates), in nearly hori- 
/.•mtal strata. 'rhese overlie higlily inclin- d Uoabmeasure 
shales and aiidsiones, which are also exposed in the river bed. 
'rile tunnel is maile almost wholly in rucks of the Trias and 
Coabmeasuiv formation, the exception being a little gravel 
passed ihrougli near the I'nglish end. The lowest ])an of the 
line is below the shoots, the deepest part of the river, where 
iheie is a depth of 60 feel of water at the lime (T low water, and 
ICK) feet at the time of higlj w.nler. P»elow’ tlie shoots, the lin* 
is level hw 1 3 chains, rising i in 100 to the l’’ngli’'h end, and i 
in 90 t«» the Welsh end. ik low flu* shoots, ihcie is a thickness 
of 45 feet of rock (Pennant sandstone) (tver tlie btiikwork of the 
tunnel. Under the Salmon Pt)ol there is less cover, only 30 feet 
of Trias marl. Much water has been met with throughout the 


SECTION G— Mi-:chank:ai. Scii.ncf. 

On the Flow of H o/er thvou^^h TtnhitiiS^ by Arthur Rigg, 
President of the Society of Engineers, London. — .After remark- 
ing that a strict adherence to the older accepted rules of design 
never produces thoroughly eflicient tuibine.s, anti that in the best j 
of sucli motors these rules are tiisobeyed, the writer pointed out 
how little reliable ]>raclical information can be t*btainctl from all 
the voluminous literature relating to turbines, lie also stated 
that the course tT a stream flowing through the guules anti 
buckets of n turbine had no npjireciable influence ujnm the tluty 
obtained, so long ns one essential condititm was ob.serveil — 
namely, that its velocity shoxdd be gradually reduced to the least 
that will carry it clear of the buckets. In comparing screw* pro- 
pellers anil turbines, each were shown to possess similarities ; 
and experiments made by the w'litcr, and published in the 
Transaitions of the Society t^f Engineers ftw i868, were refcrretl 
to as explanatory of this view of the case. It was further pointed 
out that there is no such thing as absolute motion, for all velocities 


works, which have been flooded on several occasions. In 1879 
the works under the Severn were drowned for s»>mo months by 
the eruiUion of a large land sining into one of the driftways 
under laml on the Welsh side of the river. On an(»ther occa- 
sion a cavity was formed from the driftway umler the .Salmon 
Pool to the bed of the river, when a hole, 16 feet by lO feet, was 
fi>imd in the marl. The works were fhK»de<l by the w-atcr 
which found an entry through this hole, Tt was filled with clay, 
and the tunnel is now finished beneath it. ’I'lu* (jiuiniity of 
water now being ]>um\»ed is alnntl I0,ocx> gallons per minute. 
.Additional pumps have been erected, as the large land spring, 
which Ims been penned back iw a brick wall, still remains to l>e 
dealt with. When all the pumps are available, the total power 
will be equal to 41, exx) gallons a minute. The tunnel is for a 
double line of way, and will be lined throughout with vitrified 
bricks set in Ptmtland cement na»rtar. It is being made by the 
(Jreai Western Railway Utmipany. Sir John Ilawkshaw is 
engincer-in-chief ; Mr. U, Richardson, engineer ; and Mr. T. A. 
Walker, the contractor. 


are relative to something else ; and thus in a turbine we need 
only concern ourselves with such diminution in velocity as occurs 
in relation to the earth, and not necessarily with velocities in 
relation to the moving buckets of a turbine. Impact w,*\s con* 
sidered as a pressure due to the destruction of velocity in a 
direction perpendicular to a plane surface, while reaction, from 
a vertical stream, is the natural int^alion of the horizontal 
elements of the successive pressures which act vertically in regard 
to the concave surface upon which the stream is caused to flow. 
In most theoretical investigations it is assumed that impact and 
jreaction are equal when a current is divided at right angles to its 


Section H— Anthropoi.ogy 
The first paper read in this Section was that of Prof. Boyd 
Dawkins, Oh the Fan^e of the Fskimo in 7tme oml S/>aa\ In 
his introductory sentences Prof. r>awkin5 remarked on the 
importance and interest of hi-? subject. He be^an his inquiry 
into the condition of the Eskim-i by particularising those of 
Greenii^. By the aid of a skelch-map upon the blackboard, 
he traced the pn^gress of the dwellers on the Arctic shores, fol- 
lowing them to the continent of Asia, He noted that in the 
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vast re^on which is occupied by the Eskimo the degree of 
civilisation is practically the same* that civilisation being of a 
rude nature, Sixiaking of their relations to other nations, the 
Professor remarked on the broad belt of enmity, a deliatable 
ground, that exists between the Eskimo and the Red Indian, 
between whom there is no friendship. But, he said, there is a 
likeness between the tongues of the two races, though this does 
not by any means prove any affinity lietween them. Co uing to 
the question of the date of the settl-ment of the PNkimo in 
Greenland, he said that Markham's assumption that they crossed 
by Behring Straits from Asia, being driven forth by Tartar 
hordes, was purely assumption, and that this opinion was not 
shared by Mr. Dall or himself. He hehi that there was proof 
that the Eskimo, in the year loco, rangetl farther southward than 
where we aic now. There was reason to lielicve this, he said, 
hy archaetdogical proofs, and he niaintaine<l that the Eskimo 
were a retreating race, being continually driven hirther north by 
stronger and more powerful tribes, such as the Red Indians, and 
that if the Arctic regions had been less inclomeni (this being 
safety to this peopkd, before this time the Eskimo would have 
been exterminated by the Red Indians. Even in Asia, he 
said, these were a retreating race, pu.shed farther to north and 
east by pursuing tribes. The lecturer remarked on the word 
“kayak” or boat, used by the Eskimo, and its likeness tj the 
word (caique) used for the same object by the Turki.sh people, 
and quoted his friend Pr. Isaac 'I'aylor, wIkj had traced the 
history of this word. He explained the etymology of this word 
in an interesting manner, and caused a little laughter hy re- 
marking that the b<*at was u-ed by the Eskimo to carry their 
“wives, chihlrcn, and other chattok.” He said, in oineludiiig 
the first portion of his inquiry, that, from proofs establishcMl, the 
Eskimo fornierly lived in a wide range of country far m re south 
thati their present habitation, and that they were driven U) the 
north by more powerful nation-. Speaking of the range of the 
Eskimo in time, I’rof. Dawkins made some very interosiing 
remarks on the habits and implements of the cave-dwellers in 
Europe. Illustrating the artistic power of these dwellers, the 
icclurcr pointed out an enlarged sketch of a reindeer, drawn on 
bone, and found in a cave in .Switzerland. This sketch, he saiil, 
was perfectly natural, and was admiralty done by the skin-clad 
artist whom he pictured He also .showed the picture of an 
elephant, with trunk uplifted, and mouth opened, fottncl in a 
cave in Auvergne, The habits of life of these cave-dwellers in 
Europe, he said, were the same as those of the Eskimo, and 
tho.se only of the Eskimo ; their implements were the same, ami 
he would connect them in many ways, such .as neglect of the 
rites of sepulture, for instance. The cave-dwellers, he main- 
tained, were in every respect similar to tlje Eskimo, and this 
bore out his theory that the latter people are a relrealing race in 
I'luroi^e, and once lived far southward of their present range. 
With rf^ard to the time at which these cave-dwellers existed, 
and when the Eskimo came into America, the I'rufessf>r said 
that the former dwelt in F'urope in what is known as the 
“Pliocene” i>eriod. He said that in his opinion the Eskimo 
represented as a race the ancient cave-dwellers of lutrope, aiul 
as such he regarded them with interest and respect. I Ic thought 
that the difficulty of the question f>f migration was partly dis- 
posed of by the fact that the water of Behring Straits was 
extremely shallow, and in concluding a most interesting address, 
he recapitulated the proofs that he had brought forward in order 
to support his assertions. 

Mr. F. W. Putnam, Curator of the PealMxly Museum of 
American Archaeology and Ethnolo^ at Harvard University, 
^vc a short notice of TY/t AWmt EnpIoraHons hy Dr, C, L, 
MHz and htmstlf in the Little Nicami Valiev^ Ohio, The parti- 
cular mounds to the singular structure of w'hich Mr. Putnam con- 
fined his remarks he has called the Turner group. The mound.s, 
out of one of which he had taken seventy-three skeletons, were 
burial mounds of the ancient Indians, and some seem to have 
l)een erected for an entirely different purpose. By means of 
rough sketches, Mr. Putnam illustrated the formation of these 
mounds. One of these seemed, from the fact that everything 
»n it had been burnt, to be erected for a sacrificial purpose. A 
mass of a peculiar sul)stance, like a.shes, but which was not ashes, 
wy found in the mound. What this substance was the lecturer 
did not know, but it was now being analysed by chemists. He 
desmlm in detail the interior of the mounds which had lieen 
rxplorM, noticing the covered pits which were found in them, 
some of these conuining ashes and animal lK>nes. A mixture 
of iron and gravel, forming a solid cement, w'as a curious feature 


in the mound, as the presence of the iron could not lie accounted 
for. He said that previous explorations of the mounds had 
been very' su|ierficial, and had led to misrepresentation on the 
subject, *»ut he ha<l found that the removal of ever\* inch of earth 
was necessary in order thoroughly to exphire them, and this was 
done. In one mound two complete skeletons were fimnd, in 
the midst of ashes. Round these were fragments of three other 
skeletons, and sixteen skulks, six of these latter having Imles 
iHired in them. evidtMitly with .''lone drills. Scratches on the 
.skulls showed how' the flesh had l>een scraired away with a stone 
knife, ami the skull.s had evidently been pfactnl round the skele- 
tons for the purpose of ornament. Mr. Putnam said that in 
many respects these mminils were totally diflferent from any that 
yet been discovered and evplori'i! in this country. He 
sh »wed ]fliotograpb< to illuslr.ate hi*i sulvject, amongst them Injing 
a remarkable specimen of an in the shape of a representation of 
a human fiicc cut out of a sheet r>f mie.r. 'rhis, lu' said, W’onid 
favourably comp.are wdlh Pr. Dawkins' sketch of an elephant's 
hcatl drawn by a cave-dweller of Europe. The speaker also 
noticed many other .artistic objects, such as bracelets of copper 
covered with native silver, and peculiar and large earrings of the 
same material. In other cases he had found objects covered 
with native meteoric inm and with native gold ; also terra-cotta 
images of small size, most of them miicli broken by llie .action of 
the lire into which they h.ad been thrown. I le remarked upon the 
likeness in many respects (hat the ornameniaticm of these objects 
luire to the woi k of the Eg\qilians, 

A paper by l>r. Paul l’(»pinar(l w.as read, entitled tmfrue* 
fion^ onthr'i^ffU'triqHcs llemefttaifr. The author descrilied 
varuHis instruments that had been devised by him for en.abllng 
inevpericnceil travellers to take measurements of the human body 
with moderate accuracy. 

Mr, Jeremiah (!urlin read a paper On Myths of the Modoc 
Indiana, He said that there were between three and four 
hundreil Modocs, most of whom were in the Indian Territory 
and .Southern ( )regon. He proceeded to reinl a “myth” of 
these peojde which related to a personage called the Blue 
Woman, who was supposed by the Indians h> bo the second 
person in the Universe. This sloiy, which w'.as something like 
a fairy tale, was taken dr)wn in the original language by the 
speaker himself. He described the hardships through which the 
young M'kUh's went in order to fit themselves for manhood, 
such as elimbing a mountain in order to reach an almost inac- 
j eessiblc pond, in which they swam. 


SCIENTIFIC SERIALS 

Journal of the Ru^^iau Chemical and Physical Society^ vol. xvi. 
fase. 6. — On the sueeosion of reactions, by M. EvofT, being 
an inlro<luction into a si*ries of rese.arches underUken by tlie 
autluir .and several students, in onler to disclose the mechanism 

]»olymerisation, — ( )n the action of chlorine on butylenes, by 
M. Chcchoukoff. — On constants of chemical affinity, by W. 
( )siwald. The .author, who maintains the views of Berthollet, 
further elaborated by Guldberg and Waage, considers that there 
is, for each body, a certain numerical coefficient of its chemical 
.affinities as characteristic for the body as its atomic weight ; an*! 
in addition to his former works, already published in the Joumnl 
fiir pract. Cheniir^ he publishes now a preliminary list of “con- 
stants of chemical reactions.” — On glycidic acids, hy I*. Melikoff. 
— (')n the displacement of chlorine by hnimine, and an explana- 
tion of the reactions which are accompanied by a disengagement 
of heat, by A. Potyliizin. 'J’he substitution of chlorine by bro- 
mine, in seeming contradiction with the law of maximum work, 
and which Bert helot has endeavoured to explain by the formation 
of chloric bromine and bromides of metals, could be explained by 
admitting that the reaction is received 

from the surrounding medium. This important inquiry, pursued 
by the author for several years past, brings him to interest- 
ing conclusions on thermo-chemistiy. — On asarone, by MM. 
Rizza and A. ButlerofT, being an inquiry into the properties of 
the camphor received from A .varum euro/eruM,-^On a new 
apparatus for determining specific heat, by W. Ixiughinin. It 
is a modification of the apparatus of Neumann.— On the reduc- 
tion of Isodinitrohenzyl, by P, GolouliefT. — On the prepara- 
tion of animal colouring matters from albuminoid sulMtances, hy 
W. MikhailofT. — On azophcnylacctic acid, note by M. Witten- 
berg. — On the solution of lithium carbonate in water, note hy 
J, Bevad.— f)n a hygienic photometer for schools, by Prof,, 
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PetrouKhevky. It allows the amount of light received hy books, 
paper, &c., on the desks of scholars, to be rapidly and accurately 
measured. — On the volume of a liquid considered as a function 
of temperature under a constant pressure, b^ K. Joiik. Diethyl- 
amine and ethyl chloride Iwth agree with Prof. Avenarius’s 
formula : z/ ** a h log (t • /). — On the relation between pres- 
sure ami the density of rarefied gases ; preliminary communica- 
tion by K. Kraeviich.-~N<»lcs on the structure of the atmosphere, 
by MM. .Stankevitch anfl Kogovsky. 

Annalcn <i<r Fhysik umi Chemify No. 7, June 15.— On tl e elec- 
tric discharge in gases, Ijy f). Lehmann (2 sheets of figures).—- 
Contribution to the investigation (»f the origin of thermo-electric 
streams in a continuous homogeneous conductor, by Rudolph 
Overbeck (10 figures).— f)n the changes which the molecular 
structure of iron undergoes by heating and cocjling, by Carl 
Frounne (2 tables), — On the ntmearance of electricity with the 
devclojimcnt of gases, by W. liankel. — On a constant battery 
for electrical measurements, by W. von Beet/.. — On the iiosition 
of thci)ole, the imluction and lemi)erature coefticient t»f a magnet, 
and on the <leterminali<>n »>f the magnetic moment by bifilar sus- 
pension, by F. Kohlrausch.— 'On the dispersive power of a 
diamond, by A. Sch ran f.— Researches on radiant heat, l»y llcinr. 
Schneclwli. — On the construction of Bohnenberger’s reversible 
pendulum for the <lctcnninatifm of the length of a pendulum for 
observing the period of oscillation in relation to a given length 
of mass, by Wilhelm Weber. — On the erpiilibriums of /!n.ating 
elastic plates, by II, Hertz. — The electricity of flame; reply by 
J. Kollert. — On a new position for the measuring wire in the 1 
Wheatstone-Kirchoff bridge combination, by Hugo Meyer (2 ' 
figures). — Wheatstone’s rheostat and mercury contact, by J, | 
Bodynski (2 figures). 

Journal de Ph^sujut thL^ique ei applit/u^fy July. — On the 
analytical expression of absolute temperature and Carnot’s func- 
tion, Vw G. i.vppmann. — On the electro -chemical cquisulcnt of 
silver, by M. Mascarl. — On the phemunenon of crystalline over- 
heating <if sulphur and the tapidity of transformation of oct.t- 
hedral to prismatic sulplim, by T^. (icrncz. - Study of the tli^- 
tribution of |M»tontinI in conducloiN of two or tlir(‘c dim<Ti^ionN 


hedral to prismatic sulplim, by D. (icrncz. - Study of the tli-,- 
tribution of |M»fontinI in conducloiN of two or tlir(‘c dim<Ti^ionN 
tmvcrse(| by coiilimious currcnls, by A. Clicrvct.- On an cbvti 
static standard of poti'niinl, by Messrs. tVovaand (jaibc.— On flic 
variation of the cai)illary coii*»(anf at walci-cf her .and wafer-carbon 
bisulphide surfaas under the action of an cleciromofivc fiu'ce, by 
M, KronchkoII ami Lord Kayleigli.— On the electro chemical 
equivalent of silver, and on the absolute electromotive force of 
Clark cells, by B. C, Damien. 

SOC/ETIES AND ACADEMIES 

Paris 

Academy of Sciences, September 22.— M. Rolland, Pre 
Kident, in the chair.— On algebraic equations: part third, 
on irrational ccpiations, by M. de Jonquieres. 'i'he author 
arrives at llie somewhat unexpected conclusion that all alge- 
braic equations, whether rational or not, which belong to 
the same “species," possess the same maximum number of 
real roots, whatever be their respective degrees, — Observa- 
tions *on the corona now visilde round the sun ; variations 
in its form and colour ; a mcthml of increasing its luminosity ; 
polariscopic observations ; polarimetric and photometric ol)serva‘ 
tions, by M, A, Co' nu. The author is stilt disposed to connect 
this phenomenon with the Krakatoa eruption. 'Inc facts adduced 
are regarded as numerous enough to support the natural hypo- 
thesis of a cloud of particles with a nearly constant mean dia- 
meter, projected bv the volcano and held in suspension in the 
higher regions of the atmosphere. — On the general evolution of 
the vegetable functions in annual plants : the Amaranihaceo;, by 
MM* Berthelot and Andr^.— On the movement of Hyj^erion, 
by Prof. S. Newcomb. The author concludes that all the con- 
junctions of Hyperion with Titan take place near the aposatum 
of the latter satellite. The point of conjunction oscillates 
about 180” on either side of the aposatum during the period of 
revolution of the perisatum of Hy|>erion in relation to that of 
Titan.^On the completion of the new method for resolving the 
most general linear equation into quaternions, by Prof. Sylvester. 
—Remarks on the third instalment of the new topographical 
map of Algeria presented to the Academy by Col. Perrier. 


ei. graved on zinc, is issued at the scale of i : 50,000. Each 
! ^heci comprises stven plates, the relief being figured geometri- 
cally by equidistant curves of 10 m. in 10 m., and the plastic 
disposition of the surface being obtained by means of a dubW 
drawing with lithographic crayon, based on the zenithal light 
.and heighter ed by a slight touch of oblique light. The map 
marks a great improvement in the cartographic art. — On a de- 
velopment in a continuous fraction, bv M. Stjeltjes. — Note on 
the antiseptic jiropcrties of the sulphuret of carl^n, M. 
(!kiandi-l 3 ey. From numerous experiments carried on for 
several years, the author finds that this sulphuret, which is 
soluble in water, arrests all fermentation, kills all microbes, 
is a most jiowerful antiseptic, and is, moreover, endowed 
with considerable penetrative ])ower. Hence he strongly 
recommends it as a most efficacious remedy for cholera, 
typhus, dipthcria, phthisis, and all diseases traceable to living 
germs.— Contributions to the study of the Cretaceous flora of 
the west of France, by M. L. Crie. — The Perpetual Secretary 
.'iniiounccd to the Academy that the International Committee of 
W’eighls and Measures representing the high contracting 
parlies to the Convention for the Metre signed at Paris on May 
I 20. 1S75, has received the adhesion England, which had 
Iiithcii ) taken no part in the Convention. With the further 
I acecssirm of Roumania and Servia the Committee now repre- 
sents an aggregate pojniUlion of 421,440,396, distributed over 
(iermany, JCngland, Austri.-i, Hungary, Belgium, the Argentine 
Republic, Denmark, Spain, the United States, France, Italy, 
I’erii, Portugal, Roumania, Russia, Servia, Sweden, Norway, 
Switzerland, 'lurkey, and Venezuela. — The photolithographic 
facsimile of a letter addressed by Gauss to Olbers on Sep- 
tember 5, I ^5, was presented to the Academy by Prince 
Boncompagni, 
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THURSDAY, OCTOBER 9, 1884 

THE CHOLERA POISOH 

'J'HE reporter of the French Commission appointed to 
investigate the mode of action of the cholera poison 
and its method of propagation, as judged of from the 
behaviour of the disease during the epidemic in the 
southern provinces of France, has made public the con- 
clusions which have been arrived at. It will be remem- 
bered that the French Commission which studied the 
same subject in Egypt last summer differed from the 
German one in regarding the blood as containing the 
specific organism of the disease, a contention which found 
no support in this country when the medical societies had 
had an opportunity of examining microscopically the 
preparations which were supposed to afford proof of it. 
Dr. Koch, chief of the German Commission, on the con- 
trary, declared that the French statement was due to an 
error of observation, and maintained that the comma 
bacillus which he had discovered in the coals and con- 
tents of the intestines formed the specific germ of the 
disease. The French Commission of 1884 now return to 
the subject by still maintaining that the blood contains 
the poison, and that the initial lesion of cholera takes 
place in the blood. In proof of this they describe the 
changes which the blood cells undergo during the process 
of cholera ; they regard certain modifications, such as 
result from the entire loss of elasticity of the globules, as 
one of the most certain signs of the patient’s impending 
death ; they maintain that by the hourly examination of 
the blood of cholera patients the progress of the malady 
can be mathematically followed ; they assert that cholera, 
as such, is transmissible to the rabbit as the result of the 
injection into its veins of the blood of a cholera patient 
at the algid period ; and lastly, they maintain that the 
microbe specially described by Dr, Koch has no such 
specific properties as have been claimed for it. 

So far the tw’o sets of obser^^ations are diametrically 
opposed to each other, and neither of them finds much sup- 
port from the investigations of Drs. Lewis and Cunningham 
in India. The French contention that cholera is trans- 
missible to one of the lower animals is at variance with 
all previous trustworthy experiments, and until the details 
of the method of operating and of the symptoms induced 
are made public, it would be premature to accept the 
conclusion at which the Commission have arrived at as 
in any way proven. But, on the other hand, time is not 
lending support to the contention of the German Com- 
mission, and it is asserted that the early labours of Dr. 
Klein in Calcutta have confirmed the view which he has 
all along held, that the announcement of the discovery of 
a specific cholera organism in the comma microbe is, at 
least, premature. Fortunately, many observers are now ^ 
at work in the field of cholera micro-pathology, and the | 
opportunities which have been, and still are, afforded for 
such work both in Europe and in India are exceptionally I 
favourable. The interests of science will be best observed , 
by waiting for the results of the labours now in progress, 
and by the exercise of caution in accepting any views 
which are based on any isolated series of experiments. 
But whatever be the result, Dr. Koch and the German 
VoL. xxx.~No. 780 


! Commission must be regarded as having given fresh life 
^ to a scientific question the interest in w'hich had for some 
time past been flagging, and to them must be given the 
credit of having secured in Dr. Klein’s work at Calcutta 
the establishment of an English laboratory for the eluci- 
dation of a subject which this country should always 
regard as peculiarly its own, in view of the fact that 
among its possessions is the country which has always 
been regarded as the home of cholera. 

THE SANITARY INSTITUTE AT DUBLIN 

Sanitary Institute of Great Britain succeeds, by 
its annual migrations from town to town, in securing 
a widely-diffused interest in matters relating to pubhc 
health, and there are but few large towns in the United 
Kingdom that stand in greater need of some such stimu- 
lus than Dublin, where, under the presidency of the 
veteran sanitary engineer, Sir Robert Kawlinson, C.B., 
the Institute has met this autumn. Within the past 
twelve years wc have made great strides in organising a 
sanitary administration in this country, every portion of 
which is subject to the control of a sanitary authority 
having at least two executive officers— the medical officer 
of health, who is intended to be a skilled adviser as to 
the principles which should be held in view in action 
taken for the promotion of health ; and an inspector of 
nuisances, whose functions relate in the main to the 
periodic inspection of his district with a view of the re- 
moval of such conditions as are likely to cause injury to 
health, or luii.sance. In Ireland a somewhat similar 
organisation has also been established, and, as in this 
country, the working of the system is subject to the con- 
trol of a central body known as the Local Government 
Board. Hut to judge from a paper read before the Insti- 
tute by Dr. Edgar Finn, there is a wide difference between 
the efficiency of the two systems, and it is certain that, 
whether judged by the progress that has actually been 
made or by the amount of money that has been raised by 
way of loan for the e.xecution of sanitary works in Eng- 
land and in Ireland, the latter country must be regarded 
as comparing very unfavourably with the former. 

According to Dr. Edgar Finn, this is partly due to the 
fact that the Irish Local Government Board is in itself 
unmindful of using the ordinary means at its disposal for 
enforcing the proper carrying out of the provisions of the 
Act under which it is constituted, partly to the circum- 
stance that in the large mass of the sanitary districts the 
Boards of Guardians who have been constituted the 
sanitary authorities take but little interest in their sanitary 
duties, but mainly to the faults inherent to the system 
under which the medical officers of health are appointed 
in the rural districts. In Ireland the dispensary or poor- 
law medical officers are appointed to act as rural 
medical officers of health, and Dr. Finn points out that 
the miserable addition of from 10/. to 15/. to their other 
salaries does little more than suffice to induce them to 
hold their tongues, and to take no official notice of the 
conditions of dirt and unwholesomeness with which they 
come into contact And not only so, but it is alleged 
that such officers cannot possibly be unfettered and inde- 
pendent in their action, for they are generally the medical 
attendants of the Guardians whom they serve, and who 
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arc probably in most cases the owners of the properties 
needing sanitary amendment. In England, on the con- 
trary, Dr» Finn points to the frequency with which rural 
sanitary authorities combine amongst themselves, and at 
times also with urban authorities, in the appointment of 
a single officer of health, to whom it is then possible to 
give such a salary as will command the entire services of 
a really competent and independent officer. The conten- 
tion is true to a certain extent, but it must be remembered 
that the same system which Dr. Finn describes as faulty 
in Ireland is precisely the one which the poor-law in- 
spectors, to whom the English Local Government Board 
originally looked for advice in this matter, secured through- 
out a very large portion of England when first the ap- 
pointment of medical officers of health became com- 
pulsory in 1872, although it is true that the same Board | 
has during the past five or six years been striving its 1 
utmost to undo the arrangement then carried into effect. 

It was originally felt that a local officer whose other duties 
necessitated his constant presence in everj' portion of his 
district would be the most competent of all to advise as to 
its sanitary circumstances, the more so as he, of all others, 
would have the earliest information as to the existence of 
preventable sickness and death. At first sight the idea 
seems a very plausible erne, and if the principal duties of 
an officer of health were to be performed on the occur- 
rence of disease, it might still find intelligent supporters. 
But it is essentially the prevention of the conditions lead- 
ing to such diseases, and not their remedy after the dis- 
ease has occurred, that should be looked for from the 
officer of health, and it is daily becoming more and more 
apparent that wider districts, supplying wider experience 
and commanding more skilled services, tend to this, rather 
than narrow areas which are only looked after during the 
performance of multitudinous duties of a more pressing 
character. It is not that the dispensary or poor-law medi- 
cal officer is necessarily incompetent to perform the duties 
expected of an officer of health, for in England such 
officers at times hold both appointments with consider- 
able advantage ; but the great mistake which was origin- 
ally made in England, and which has been repeated in 
Ireland, was to regard men as competent to perform the 
duties of one office merely because they held another 
office involving the performance of totally different duties. 

The present is, however, a period of transition in this 
matter, and the public cannot expect to secure the highest 
procurable services until degrees and diplomas in sanitary 
science shall be so universally taken by those who seek 
public health appointments, that it shall always be pos- 
sible to find candidates possessing the needful guarantee 
that they are competent to perform the duties of medical 
officer of health. The principle of combination by several 
authorities to secure the entire services of a single officer 
of health over a reasonably large area tends to efficiency, 
and most of such officers recently appointed have been 
able to prove their fitness for the post by the possession 
of some such diploma as we have referred to, and which 
can now be procured in each of the three divisions of the 
United Kin^om. 

We have given this matter some prominence because 
of the importance which attaches to it wherever medical 
officers of health are appointed, but the Institute dealt 
at Dublin with many other subjects which are of equally 


pressing importance in Ireland. The need for improved 
dwellings for the poor, for adequate supplies of whole- 
some water, for efficient means of drainage, and for some 
proper methods for the disposal of refuse, are urgent re- 
quirements in many parts of Ireland. The lack of them 
causes needless mortality and sickness, and the methods 
by which they may best be supplied were fully indicated. 
As a test of the needs of the countr)- in these respects^ 
statistics as to deaths and sickness need to be intelli- 
gently examined, and amongst the contributions to the 
Congress few papers were of more value than that in 
which Dr. Grimsbaw, Registrar-General for Ireland, dealt 
with the statistical measures of the health of communi- 
ties, and so explained how a proper estimate of the health 
of a district may best be arrived at. 


CON7'A^//il/r/ONS 7'0 PHENOLOGY 
Beitraire sur Phanologie, By Dr. Egon Ihne and Dr. 
Hoffinann. (Giessen : Published by the Authors, 1884.) 

P HENOLOGY, the observation of the first flowering 
and fruiting of plants, the foliation and defoliation 
of trees, the anival, nesting, and departure of birds, and 
such like, has attracted the attention of naturalists from 
time to time for nearly 1 50 years. Some have continued 
their observations for several years and have formed 
therefrom a “ Calendar of Nature ; others have gone still 
fiirlhcr and have tried to deduce more general results. 
But the subject is beset with difficulties, especi illy when 
an observer endeavours to procure the aid of others, and 
this has proved so great at times that the work has not 
flourished as much as it deserved. The subject has been 
most carefully studied by M. Quetelet of Brussels, and his 
writings have served as the basis for most of the subse- 
quent attempts which have been made at organising a 
System of observation. Dr. Egon Ihne of (iiessen, in 
connection with Dr. Hoffmann, whilst endeavouring to 
fonn a series of Charts of plant-flowering for Europe 
generally, has consulted all accessible works likely to 
contain any information on the subject This informa- 
tion is most generally scattered through the Transactions 
and Reports of Botanical and Local Societies, but still there 
is much to be obtained from other works, whose titles 
would not lead one at first to consult them for the purpose. 
The number and minuteness of the notices mentioned by 
these Professors, shows that they must have spent a long 
time in preparing this work, and very valuable service 
has been rendered to Phenology by publishing the list of 
sources from which information can be obtained. The 
total number of works noticed is 196, and naturally those 
published in Germany are most numerous. It will, how- 
ever, surprise many to find that, whilst 102 German works 
are noticed, Great Britain with only 21 comes next, 
leaving 73 for the rest of Europe. It must be evident, 
therefore, that, notwithstanding the great care taken in 
compiling this list, there must be many works not noticed 
which contain phenological information, and the Authors 
would doubtless welcome notices of any works omitted 
from their list 

The main part of the book consists of a short accoimt 
of the progress of Phenology in each of the cotmtries of 
Europe, followed by a list of the works published in tiat 
countn*, with such short notes as may suffice to explain 
the nature of the information each contains. To this is 
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added a very complete index in two parts. The first part 
gives a list of the stations at which obsen-ations have 
been made, arranged alphabetically under the names of 
the countries of Europe in which they are situated ; the 
total number of such stations is 1926. The second part 
consists of the names of these 1926 stations arranged 
alphabetically, with the years in which obser\*ations ha\^ 
been taken, and references to the works in which these 
observations are recorded. Some ver>’ curious facts may 
be obtained from this index. Whilst there are 315 
stations in Great Britain, there are no less than 9i€ in 
Germany and Austria, and consequently 693 for the rest 
of Etirope. But a more critical examination of the list 
reveals the fact that, of these 1926 stations, only 334 were 
taking observations in 1882, the date of the compilation 
of the work, and at only 97 of these 334 stations had 
observations been continued for ten years or more. Even 
this small number requires modification, for out of the 97 
only 60 had observ^ations for ten consecutive years, thus 
showing how spasmodically the subject had been treated 
till quite a recent date. CT the 1592 stations at which 
observations have ceased, there are only 210 with records 
of ten years and over. Considering the nature of the 
subject, ten years* work must be considered as the very 
least from which anything reliable may be deduced ; 
whence, small as the number is compared with the large 
number of stations at which phonological work has been 
done, it is yet satisfactory^ to find that there is some good 
material to be obtained. Of late years the subject har 
been much more attended to, especially in England, since 
the Royal Meteorological Society took the matter in hand, 
and of the 334 stations at which observations are now taken, 
no less than 94 are in Great Britain and 1 12 in Germany. 

Dr. Ihnc regrets that the observations as taken for the 
Royal Meteorological Society refer to herbaceous rather 
than woody plants, and are exclusively confined to wild 
flowers and not to cultivated ones. His own list, which 
has been very generally distributed throughout Europe, has 
been drawn up on a different principle, and without enter- 
ing into definite reasons, he condemns the Meteorologi- 
cal Society’s list. Certainly in England, in the only case 
besides that of the Meteorological Society where a com- 
parison of flowering throughout England has been tried, 
cultivated plants have been entirely excluded, being found 
by actual experience to yield no reliable results. 

The second part of the work is taken up with an enume- 
ration of the notices on the plants in the list issued by the 
Professors taken during the years 1879 to 1882. It would 
have been perhaps more convenient if they had been ex- 
hibited in a tabular form ; at present it would be a work 
of some labour to extract the notices for the purposes of 
comparison. 


LETTERS TO THE EDITOR 
[ The Sdiiardees net hold himself nsponsibU for opinions expressed 
bp his correspondents. Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance even 
of comtnunieotions containing interesting and novel factsj] 

The Y ounger School of Botanists 
A COMMUNICATION from the Rev. George Henslow to last 
week’s Nature (p. 537) concludes with the fcnlowing passage 


“ There arc not wanting signs elsewhere of the evil efTccts of 
the younger school of botanists not recognising the importance 
of first training students in a thorough course of prscuosl and 
systematic botany before proceeding to laboratory work. In an 
examination lately held for a post at Kew, I am informed that 
two gentlemen wno had been trained at Cambridge competed 
with a gardener for the post. The gardener secured it. Verb, 
sapj** 

i*he last sentence i> no doubt inlendetl as a sort of argumentum 
ad hcmiMcm, which it may be admitted is not without a certain 
apparent force. Assuming for the moment the statement to be 
true, it must Ih; pointed out that the only scientific |>osts at Kew 
which arc o)H 2 n to public com}>ctition are those of assistants in 
the herbarium. Tnese })osts demand qualifications of a some- 
what technical character, for which a general training in botany 
would by no means necessarily fit the candidates. I can imagine 
that a senior wrangler might fail in a competition for a post of 
corapnter in an observatory where arithmetical dexterity was 
the main thing required : a senior classic might cut an equally 
]>oor figure in seeking an appointment of library assistant if he 
were tested in the art of writing catalogue slips. I apprehend 
that in neither case would failure pwove anything as regards 
either mathematical or classical etlucation. 

The examination to which Mr. Henslow alludes can only be 
one which was held by the Civil Service Commission during the 
past summer. I'hcrc were, 1 iH'libve, some do7.en candidates ; 
whether any Cambridge men were amtmgst them I am unable to 
say. Hut the successfid candidate was not a gardener, hut the 
laboratory assistant of the late Professor of Botany at Oxford — a 
gentlemen whose services the p^resenl Professor is in despiair at 
losing. 

On a former occasion it is true that one of our gartlcn sUiiT did 
obtain one of these apj^ointmenis in an open cninp^clilion. It is 
not very remarkable that it shouhl be so. Men of ability on the 
spot have, t)f course, great facilities for seeing the nature of the 
duties reipiired and for fjualifying themselves accordingly ; 
furthermore they have the advantage of the lectures of my col- 
league Mr, Baker, which arc especially directed to the branch 
of botany which principally occupies al Kew. 

As to the larger quesli'>n raised by Mr. Henslow, I am afraid 
I am not wholly free from some res|>onsil>ilily for the proceed- 
ings of “ the younger sch<Jol of botanists,” the eflects of which 
he regards as evil. In the face of the successful revival in this 
country of many branches of botanical study which the younger 
school has cfTccted, I am emphatically of the opinion that these 
effects are tlie reverse of evil. I believe I was one of the first 
to organise a course of so-called laljoralury work in botany on 
lines which it is only right to say were lairrowed and extended 
from the teaching and example of Prof. Huxley. In what 1 
artcniptetl I ha<l the generous aid of many now distinguished 
members of the younger school, I do not doul)t that they have 
immensely improved cm the beginning that was in the first 
insi.ancc somewhat tentatively made. But the principle, 1 be- 
lieve, has always remained the same, n.amcly, to give the 
students a thorough and practical insight into the organisation and 
structure of the leading types of the vegetable kingdom. When, 
therefore, Mr, Henslow, himself a teacher, asserts that such 
laboratory tcacliing as this should be preceded by a thorough 
course of practical and systematic botany, it appears to me that 
he is bound to explain what he precisely means by this very dark 
saying. For, if botanical laboratory work in this country is not 
thorough, is not practical, and, in dealing witli types drawn 
from every important group, is not systematic, it is important to 
know in what rcsr»ects it falls short of these rec|ttiremcnts. 

W. T. Thiselton Dyer 

Royal Gardens, Kew, OctoI>er 4 


Tbe Solar (Dust ?) Halo 

The reddish halo to which Mr. Backhouse draws attention in 
his letter of September 20 in Nature (p. 51 1) has of late been 
noticed several ob<^ervers, and this I think is becan<e, while 
the sunrise and sunset ^lows have exhibited a marked decline in 
their duration and brilliancy since last winter, the halo has 
shown no similar diminution of intensity, and thus attracts more 
attention relatively than it did at first, when it remained for some 
tim6 almost entirely unnoticed in this country. In reply to Mr. 
Backhouse’s question as to whether this halo has been sean in 
England previous to last November, I have a very strong im- 
pre.'^sion that it made its first appearance here coin&lently with 
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the arrival of the unusual sunsets last year, and that it has never 
been seen here before, at any rate within the last twenty years. 
This impression is founded, first, on the fact that, like Mr. Back- 
house, 1 have been in the habit of frequently looking at solar 
ha' os for years past. Secondly, I have been engaged since 
September 8 last year in a scries of observations with anemo- 
meters attached to a kite- string (latterly wire), which has natu- 
rally necessitated my frequently looking up at the sky. I i 
remember noticing the halo in November, and calling the atten- | 
tion of my assistant to the 1)caiitiful salmon colour it showed in 
the interstices of a mackerel sky, which shut off the direct glare 
of the sun. 

On several (»ccasions I measured its radius with a theodolite 
1 was using, and in every case the value came out cither 22I® or 
25". It must the'-efore be due, like the ordinary ice-halo, to 
raroction through hexagonal prisms. I noticed it all the way 
going out to America in August last, and saw it beautifully 
when standing on the Terrapin Bridge over Niagara Falls on 
Ai^st 23. A large black cloud had shut oif the sun's glare, 
ana the red border happened just to coincide with the edge of 
the cloud. I called the attention of some American ladies to 
the spectacle, which they had of course never noticed before, 
and which they admired immensely. I regard the sunset 
glows as partly an intensification of the halo, produced by the 
greater thickness of the stratum through which the refraction 
takes place when the sun is below the borison (the sunset, in 
fact, being formed of the upper half of the halo which lingers 
behind) ]»us reflection from the same stratum, which can of 
course only come into operation when the sun shines obliquely 
on it. The fact of the halo remaining constant while the sunset 
glows have liecume weaker may be readily explained on the 
hypothesis that the stratum has gradually sunk to a lower level 
than it had last winter, since the duration and even brilliancy of 
the glow must of course vary directly with its height, whereas 
the halo at midday need not be sensibly altered by a variation 
in its level. 

Three weeks a^o yesterday, I saw the sun rise from the summit 
of Mount Washington, 6293 feet alxivc sea-level, and at ten 
minutes to five o'clock saw, in addition to the usual sunrise 
effects, a large circle of rosy purple haze situated aliout 15*^ above 
(he horizon, and apparently having no connection with the yellow 
and red horizontal bands beneath it. The morning was ex- 
quisitely fine, the only clouds being a few light streaky cirro- 
strati, as shown in diagram, and the air was as clear as it only 
can be in America. 1 m^ add that the haze circle appeared 
almost suddenly after the nmt yellowish light had been visible 
for twenty minutes, and as soon as the sun rose above the 
horizon it seemed to vanish almost entirely. I have seen the 
sun rise from various altitudes up to 12,000 feet, but I never saw 
anything $0 curious as this sunrise before. In fact, I went up 
mtiinly to see it, and was not disap}>ointcd. 

E. Douolas Archibau) 

Tunbridge Wells, Scptenil>er 27 


Cole’a Pita 

VOUR note on the result of Gen. I'itt- Rivers' examination of 
the Pen Pits (Somerset) in this week’s numljor of Nature 
(p. 545) reminds me of a scries of similar pits in this county of 
Berks, known as “Cole's Pits.” They are situated near the 
branch of the Great Western Railway which runs from Up]>ing- 
ton to Faringdon, 1 have visited them more than once when on 
visits to Wadley, the residence of my friend Mr. T, L, Goo<llake, 
l.P, They correspond generally with the description given in 
Nature of the Pen Pits, are probably of quite equal extent, are 
similarly situated on rising ground forming the cap of a ridge of 
hUls, and are on the same Greensand formation. Many and 
various theories have been proi>ounded from time to time by 
antiquarians, and of course the name by which these pits have 
l>cen known for generations has been appealed to as connecting 
them with the “merry King Cole,” a'>d giving support to the 
views of those who regard them as traces of an “ ancient 
British town.” The utter absence of order in the arrange- 
ment of these shallow holes and rude mounds (for they arc 
nothing more) excited my suspicion, nor c^uld I see much 
in them to suggest occupation by any race which has inhabited 
these islands even so late as the time of the ancient Britons. On 
further investigation of them 1 came across a more modem s irt 
of hut, consisting of a space rudely roofed over, the back of 


which was cut into the side of one of these gross-groum banks. 
The idea occurred to me that this would help to furnish evidence, 
since, if these hollows were in the strata of the hill to be 
roofed over for human habitation (the notion which, I am 
told, finds general favour) we ought to find some traces of strati^ 
fication in a section thus presented to us. Not a trace of this 
was to be found ; the section showed nothing but a chaotic 
mass of rubbly material with no more order in its arrangement 
than is to be found in the waste heaps of any old quarry or in a 
terminal moraine. 

So far one's first impressions of the “ pits ” and mounds, as of 
an extensive series of old disused quarries, received confirmation. 
I cannot hazard a conjecture as to the extent to which quern- 
stoncs may have been obtained from the “ Cole's Pits ” ; but it 
seemed to me extremely likely that the range of hills in question, 
here so many hills on sandy formations (our Bagshot Sands, for 
example) owed its existence, qua hills, to the protection of the 
hard “ paw ” which is so frequently met with in such formations, 
which I have attempted to account for in the fHoceedings of the 
Geological Association (vol. viii. No. 3), and which was c^ainly 
largely worked in places for rude building construction in very 
eany times, large masses of it being seen still in the old Roman 
wall which to-d^ completely encircles the area occupied by the 
ancient town of Silchester. It is possible, too, that such iron- 
stone may have been rich enough in the metal to serve m ore, 
when iron “forges” were common in past centuries in the 
forest districts of the south of England. Further support is given 
to the view which I venture here to put forward as to the origin 
of the Cole's Pits, by the fact that lower down the hill, and at a 
rather lower “horizon,” there is a sand-pit open in the side of 
the hill, in which thin bands of ironstone occur, some of which, 
to judge from their sf^cific gravity, might certainly have been 
available as ore, under conditions which obtained in the iron 
industries of the country a few centuries ago. A. iRViNr. 

Wellington College, October 3 


The Plow of Streams 

The observations made by Mr. Maw on a stream flowiiw into 
the Lake of Thun are an extremely interesting example of well- 
known hydraulic laws. It would ihj well, however, tf he would 
tell us what was the depth of the water ; from the obseiyed 
phenomena I presume it was small. Mr. Smith’s very ingenious 
mode of practically showing the different strengths of a current 
from surface to lK)ttom ^ould also be supplemented by an 
account of the size of the stream operated upon. The situation 
of the point of greatest velocity varies considerably with the con- 
ditions of the river or stream, .and is by no means fixed. The 
observations made on some large rivers, notably those by Mr. 
Revy on the large river* of South America, seem to show that 
the greatest velocity is, in such cases, almost, if not quite, on the 
surface, and that from that jwint it diminishes uniformly dovm- 
wards to the bottom. The ratio between the surface and bottom 
velocities is, however, a constantly changing one, and in large 
rivers varies with the depth of the water. Mr. Revy’s observa- 
tions seem to show that in large rivers, where the influence of 
the banks is practically inappreciable, the surface velocity varies 
directly as the depth, whilst the bottom velocity varies as the 
square of the depth ; as the depth increases, the difference between 
the top and bottom currents diminishes, until at a depth of about 
71 feel they arc practically equal. These results are borne out 
by the observations of Messrs. Humphreys and Abbott on the 
Mississippi and Mr. Gordon on the Irrawaddy. All observations 
to be useful, therefore, should give the size of the river or stream 
operated on. If Mr. Smith has not seen the diagrams given by 
Mr. Revy in his “ Hydraulics of Great Rivers,” I think he would 
l>e interested in them. George Higgin 


Lepidopterm 

I AM at present carrying on some researches here, for which 
a supply or living caterpillars of such large Lepidoptera as the 
Death's Head, Goat, or Hawk Moth is necessary. As I ^ve 
had some difficulty in obtaining these, I should feel exceedingly 
obliged to any of your readers who may find or possess larvae 
ofSe above or other large species, if they could furnish me 
with specimens. G. Lovell Gulland 

Illogical Laborator)*, University College, 

Gower Street, London, October 4 
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Animml Intelligence 

Mr. Harrison, like most of those who deal with animal 
oommonications, assumes that sounds or words must form 
the basis. This rests upon the assumption that speech is a 
primary system of communication for mankind, instead of being 
secondary. Many babies will begin with bign communi^tion, 
and show a preference for it after they arc well able to articulate 
words. The dog will follow human gestures as w’ell as sounds 
and words. It is indeed worthy of consideration how far signs 
play a part in communication between animals. Instead of 
supposing a complicated system of words, as Mr. Harrison does, 
it Ls easy to conceive that, with the a]i])aratus he descrilujs, many 
signs may lie made. Expressions ot alarm, joy, direction, can 
be as well made wdth antennx' as with hands. 

32, St, George’s Square, Octol>er 6 Hydk Clarkk 

Shifting of the Earth*8 Axis 

Permit me to sa]^ that it was from the diagrams in the paper 
by Mr. Christie which he quotes (Nature, Gciolier 2, p. 536) 
that I drew the conclusions of decrease of latitude. In the 
fuller statement to which I referred, 1 had expressly said that it 
WM from the Polaris obser\’a*ion.s tliat a decrease of latitude 
might be deduced. The question turns on whether the truest 
result is obtained by trusting entirely to Polaris, or by including 
other stars which are at greater N.P. D. and have more variation 
in the refraction : as the former is less dependent (»n the most 
uncertain element of reduction — refraction — I inclined to rely on 
it entirely. It would be remarkable if the great <Kcanic circu- 
lation should have a mean axis of motion so nearly coincident 
with that of the earth as not to produce i/iooth of a sccoml 
change in the Pule during half a ccnluiy ; the presumption would 
seem against such a fixity. \V. M. Flinders Petrie 

Bromley, Kent 

To Find the Cube of any Number by Construction 

Capt. H. Bkocari) (of Monipellicr), writing to me on the 
subject of my note in last week's Nature (p. 539), communi- 
cates the following two simple constructions : - 

1. On two rectangular axes Ojt, Oy^ take A on Ox and B 
on Oy^ such that z OA B = through B draw B C V to 
A B^ meeting O .V in C, and draw C D B Cy meeting O V in 
D t join A D, Then i&n OA D=i lan^ a. 

2 . Take B O D = from A on 01) erect meet OB 

in B j draw B D ±*‘ to O By and let fall A C A.*' to B /K Then 
if we take O A' ■=. unity (A' is the projection of A tjn O B)y 
BC ^ tana. A* B ^ tan^a, C 7 /? = tan^a. 

It may Itc of interest to note with reference to the figure 
indicated in my construction, that M. Brocard finds that if 
FKi.^Fp meets CH in Ky and AV. j.' /'A’ meets FO 
(jL^'B C) in Ly then L D passes through //. 

October 6 R. Tucker 


THE ASCENT OF WATER IN PLANTS 

'T'HE fact that water is taken up by plants and passes 
off as vapour at the leaves is one of the best known 
data of vegetable physiology. The current of water 
passing up the stem of the transpiring plant is known, 
moreover, to be copious and rapid, and to pass through 
certain parts of the wood only. Apart from other ques- 
tions, it has long been sought to explain by what forces 
this cun ent can be maintained in the plant, and the diffi- 
culties which have arisen and been sunnounted have been 
many ; certain of these difficulties, however, are still 
outstanding. 

It was an immense stride forwards when the fact was 
demonstra’^ed that the water absorbed by the roots passes 
up the stem in the younger wood ; and when it was 
recognised that in the Conifers this consists of definite 
elongated cells, not openly communicating, and is not 
compUcated by the presence of vessels, &c., the problem 
promi^ to be much simpler. 

As is now well known, the earlier hypotheses which 
were made to explain the ascent of water in transpiration 
have been long put aside, as new facts were observed 
which could not be satisfactorily explained by them : the 


old theory of capillarity succumbs evidently to the facts ; 
and Quincke's hypothesis, though less easily despatched, 
must also be relented to the list of past errors. 

Two theories, or rather hypotheses^ have attracted so 
much attention lately, that we may fairly regard them as 
the two rival views for the explanation of the ascent of 
the transpiration current. The one, especially advocated 
in its earlier shape by Boehm, seeks to explain the ascent 
as due essentially to the pressure of the atmosphere 
acting on a system of air-bubbles and water which can be 
shown to exist in the plant : this hypothesis, but shortly 
stated here, is obviously in contradiction to several im- 
portant facts, the height of tall trees, and the difficulty 
of explaining how the atmospheric pressure could act on 
the closed system of the plant. 

The second, and very different hypothesis, is the one 
recently proposed by Sachs. Assuming that the mole- 
cules of water imbibed by the wood cell-walls are held 
between the complex molecules of these walls in a peculiar 
condition— very much, in fact, as salt molecules are held 
between the molecules of water in the sea— then the diffi- 
culties in connection with tall trees disappear ; for by the 
peculiar properties of the wood cell- walls it matters not 
whether a given molecule of water is a yard or a hundred 
yards high. This hypothesis undoubtedly explains nume- 
rous facts, and, if choice lay between it and the theory of 
atmospheric pressure only, no doubt could exist as to 
which vve should accept ; nevertheless, there arc objec- 
tions to it apart from the .assumption of such very peculiar 
properties of lignified walls. 

Before saying anything as to the possible modifications 
of the former theory, it will be well to see how it arose in 
the first instance. 

Jamin, in the Cotuptcs Remius for i860, published an 
investigation on some capillary phenomena, and particu- 
larly on the behaviour of capillary tubes containing air- 
bubbles in addition to water. 

Suppose an open capillary tube of glass filled with 
alternating drops of water and bubbles of air. If pressure 
is exerted at the one open end of such a tube, of con- 
siderable length, it is observed that the pressure is not 
transmitted simply through the system, but that each 
successive one of the alternating columns of water causes 
a lessening of the effect. ( )f course each column of water, 
between two air-bubbles, has two concave ends, and the 
changes produced in these can be observed. Without 
here going into the explanation of this phenomenon of the 
apparent disappearance of the pressure, it suffices for our 
purpose that an open column consisting of air-bubbles 
alternating with drops of water may be placed upright 
and the water not flow out. Jamin showed that with long 
tubes, the water-columns of which were sufficiently broken 
by air-bubbles, even a pressure of three atmospheres 
applied to one end ftiled to move the lower parts of the 
column. Such a column of alternating drops of water 
and air bubbles is called a chapelet tieJaminP 

It is known that porous bodies, such as gypsum, absorb 
water with great force ; such bodies when saturated with 
water are very impervious to air, a fact which may be 
illustrated by means of the wet linen in any wash-tub. 
Jamin even proposed an explanation of the ascent of 
water in accordance with these facts, regarding the wood 
simply as a porous body. 

It is not necessary to go into details as to the various 
modifleations of the theories which in any way depended 
upon ordinary capillarv phenomena ; enough that the 
objection that, even if the plant had capillary tubes suffi- 
ciently flne to support the water columns required by a 
tall tree, the water could not flow through them so rapidly 
as the requirements of respiration demand seemed fatal 
to any of these theories, and made Sachs’s assumption 
of the extraordinary properties of wood cell-walls appear 
the more necessary. Moreover, the Conifers have no 
such capillary tubes in the secondary wood. 
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It is impossible to put in a short space all the reasons 
which led Sachs to draw a sharp distinction between the 
behaviour of water entering into preformed capillary ‘ 
cavities or interstices, and water which is “ imbibed," 
forces its way between the molecules or micellae of an 
organised body. It may be remarked that cases may 
easily be supposed where it would be difficult to draw the 
line, and it is certainly not easy to see why “ imbibed " 
water should be held less fast than water in capillary 
interspaces. It is just here, in fact, that the assumption 
of the extraordinary conductibility of wood comes in. 

It is clear, then, that the great difficulty which is to be 
put aside by assuming, with Sachs, that the water of I 
transpiration is held in a peculiar mobile condition in the j 
substance of the cell-walls, is that of accounting for the I 
great height of the water columns in tall trees. The old 1 
capillary theory will not explain this away, because, 
altnough the requisite c:<»lumns of water could be 
ported^ tlic water could not be moved required. 

Frederick Elfving brought forward an awkward objec- 
tion to 4Sachs^s theory a couple of years ago. Hy .stopping 
up the liimina of the cells and vessels in such a manner . 
that the edges of the cut elements could still be exposed, 
it was shown that no water could be pressed through a 
piece of wood. He showed, moreover, that coloured 
solutions passed into the cavities of the wood-cells 
through the thin membranes of the bordered pits, but — 
as must be concluded from his results— not through the 
thick substance of the walls. Objections have been 
raised to some details, Vjut it seems difficult to avoid the 
conclusion that Elfving’s results contradict every other 
view than that the water passes through the thin mem- 
branes of the bordered pits, and through the cavities of 
the elements, and not through tlie main substance of the 
walls of the lignihed cells. 

Elfving lias recently published a paper on this sub- 
ject Acta S(H\ Scient, Fen, niaty' t. xiv. 1884) pro- 
posing an important modification of the views hitherto 
held. It is needless to go into the reasons why the theory 
of gaseous pressures generally must be abandoned, even 
in its later form, as was Hoehm’s air-pump theory before ; 
though it is instructive to note that much insight into the 
physics of the plant may be obtained by a careful study 
of Boehm’s, and especially Hartig’s, views, and the various 
criticisms of them. We may, however, summarise Elfving’s 
remarks, and the chief points for criticism in all the views, 
as follows. 

In advocating the “ imbibition theory,” no proof is 
afforded that the lumina of the elements of the living 
wood arc ever entirely devoid of water : some water is 
always present at least in the cells. This does not go 
against either theory ; but the proof that the cells were at 
any time entirely devoid of water would decidedly support 
the ** imbibition theory." 

Enough has already been said as to wh>' we may reject 
the theoiy of atmospheric pressure. 

Confining our attention to the wood of Conifers, for 
obvious reasons, the chief facts are as follows. As the 
young wood-cells lose their protoplasm, water, containing 
air in solution, occupies the cavity, and bubbles of air are 
formed alternating with drops of water — in fact, a series 
oi^^chc^iets de Jamin'*^ are formed; only, instead of 
being simple and in one long tube, each one is complex, 
and the broken water-columns are confined in closed 
chambers permeable (to water, but not to air) at the 
bordered mts, and therefore communicating. One ad- 
vantage of this is that the chapeiets^^ are less easily 
brdken. 

£^ng then passes on to show that, according to 

i amines researches, these columns of water may be of any 
weight likely to come under our consideration : we have 
thus no more difficulty as to the suspeptston of the con- 
tinuous columns of water — continuous, that is, in a ser- 
pentine course. The molecules of water can pass between 


the supporting bubbles of air as if they had no weight, 
since it is only the movement of the masses of water as 
a whole in the longitudinal direction which is prevented 
by the capillary forces in the chapelet de Jamin " ; the 
individual particles of water have perfect freedom of 
motion, ana will of course travel towards the transpiration 
surfaces. 

Elfving then goes on to show that many other facts are 
explained by his theory, and especially the loss of con- 
ductivity for water in branches cut off in the air. We 
must refer the reader to the original paper, however, for 
further details. 

In conclusion, while there is no doubt that Sachs’s in- 
genious “ imbibition theory ” of the ascent of the water in 
plants was startling, on account of the bold assumption of 
the peculiar condition of the water in the cell-walls, it 
must not be forgotten that it was suggested after a series 
of profound researches into the properties of wood, and 
by a master-mind which had tried all previous explana- 
tions and found them wanting ; moreover, the strangeness 
of an hypothesis is in itself no argument, and so long as 
the ‘imbibition theory" c.xplains more facts than any 
other it must be accepted on those terms. 

If, however, the theory proposed by Elfving turns out 
to explain the same number of facts equally well, it will 
have to be allowed that it rests on a foundation of a very 
different nature, and which can be experimentally tested. 
It is not easy to suggest a distinctive name for the latter 
theory ; perhaps it might be known as the “ step ’’ theory, 
since the intra-cellular movement of the water up to the 
leaves seems to be somewhat of the nature of a series of 
ascents by steps, or from side to side. We recommend 
tlie subject to the rareful consideration of those physicists 
who have an adequate knowledge of the structure of 
plants. 

NA rURAL SCJKNCE IN TASMANIA 

A LTIIOUCill the scientific energy of Tasmania is not 

all that could be wished for, still the Royal Society 
of Tasmania is doing something to keep the flame alive. 
It is much to be wished that some of its hundred 
Fellows would devote themselves to an investigation of 
the flora and fauna of their districts, about which there is 
still much to be learnt. The Proceedings of the Royal 
Society for 1882 and 1883 have just reached us. The 
volume for 1882 contains over 180 pages, and is illus- 
trated by four creditably executed lithographic plates. 
The details of the proceedings at the monthly meetings 
of the Society are first given, then follow the papers, the 
more important of which arc as follows : — On the fishes 
of Tasmania, with a classified catalogue of the hitherto 
recorded species, by Robert M. Johnston. Incidentally 
he mentions that out of a population of 120,000 persons, it 
is estimated that about 1050 persons are direcUy depen- 
dent upon the capture and sale of fish. Hobart is the 
chief centre of the industry. Out of the 188 known 
species, about one-third are regarded as good edible fish, 
though only some 21 of these are sufficiently abundant to 
be ranked as of importance from a food point of view, 
and of these, some, like the sprat and anchovy, are quite 
neglected, from want of knowledge and want of energy. 
Among the so-called fresh-water fish, Lates colonorumy 
though a well-known fish in Australian waters, is confined, 
so far as is yet known, in Tasmania to one small river 
discharging into Anson’s Lagoon, on the north-east of the 
island. Though not a sea-going fish, it is chiefly to be 
found at the mouth of small streams whose connection 
with the sea is frequently closed by shifting sand-bars ; 
and possibly in this way it became originally acclimatised 
to uesh water. The fresh-water herring (JPrototroctes 
marctma) is said to be the finest of the native fresh-water 
fishes ; chiefly insect-feeders, they give theanglersome sport. 
Some fourteen years ago they suddenly almost disappeared 
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from most of the rivers where formerly they had abounded, ! 
and thousands were seen floating dead down the stream, j 
destroyed apparently by some species of Saprolegnia. It | 
is satisfactory to note that of introduced fish the colonists ‘ 
have now a fine non>migratory trout (brown trout) and a ; 
splendid sea-going migratory' salmon, the exact species of 
which is still involved in uncertainty. Among marine 
fishes special mention is made of the Barracouta {Thyt‘- 
sites atun) and Kingfish ( Th, solamirt), which abound all | 
the year round ; but there would appear to be next to no ' 
attempt to cure the fish for the foreign market. Mr. R. 
Ethendge contributes a paper on Trilobites and other , 
fossils from the Lower Silurian rocks of the Mersey River 
district, Tasmania. Several new species are described, 
and the species of Trilobites and Brachiopods are figured. | 
Lieut. Beddome describes sixteen new species of 'I'as- 
manian shells, and Messrs. Higgins and l*cttcrd some 
new species of Antechini and MundiC. 

The volume for 1883 contains 65 pages and but few 
memoirs. Messrs. Higgins and I’etterd describe in it 
some new Tasmanian mice, and the same authors con- 
tribute an interesting account of a new cave-inhabiting 
spider. This species {thcHdion was found 

in a recently-discovered cave in the Chudleigh district. 
The cave was found to consist of several chambers, in the 
innermost of which the spiders were found. The floor of 
the cave is about thirty feet below the level of the present ' 
entrance, and is only reached by two wcll-likc descents of 
from fourteen to sixteen feet each, connected by low pas- 
sages. There was also found a large deposit of mamma- 
lian remains, some in the crevices of the rocks, others 
embedded in the earthy and stalagmilic floor. These 
remains can be all referred to n()n-carniv(»rous marsupials 
and mice. It is strange that no insects were found, but 
the cave would seem to be worth a more detailed inv'esti- 
galion, which the authors promise, adding that the stalac- 
tites surpassed in beauty those of the well-known 
Chudleigh Caves. 

EXP LORA TJONS IN ICELAND 
Thk Lava Dksekt or 6j)A‘?iAHKA\ n 

I N about the central region of Iceland, on the northern 
skirls of Watnajbkull, the largest glacier in Europe, 
is situated the most extensive occidental lava desert, the 
OddSahraun, covering a total area of about 16,000 square 
miles English. The whole of this wilderness is almost 
entirely one barren mass of lava, though licrc and there 
the traveller may observe patches filled with drifts of sand 
giving growth to some few stray tufts of upright lyme- 
grass {t.lymus artPtafius ) ; but frequently a journey may 
be made through this region for days together without 
one single blade of grass being sighted. 'Fhe total ab- 
sence of vegetation and water in these tracts makes 
travelling here excessively arduous and risky, and these 
difficulties are still more aggravated by the elevation of 
the country above the level of the sea, in consequence of 
which it may frequently happen, even in the midst of j 
summer, that the traveller is enveloped in blinding snow- I 
stqrms, which preclude all attempts at further progress j 
while they last. In such predicaments no reliance ! 
can be placed on the compass, because of iron enter- f 
ing so very largely into the composition of the lava- i 
masses. Hence this desert has hitherto remained a ! 
terra incognita^ and has never been surveyed ; yet voica- ' 
noes of gigantic dimensions are found here, and many ! 
natural phenomena beside, which command great scien- 
dfic interest. Not only to the world of science has ! 
OddlSahraun been an unknoi%'n region, but even the in- | 
habitants of the surrounding countr>'-5ide have at all 
times entertained the most va^e and ignorant ideas 
concerning it. For ages they pictured it to themselves 
as the home of trolls and mountain sprites. Even as 


late as the present century it was commonly believed that 
up among the volcanoes there were to be found verdant 
\*alley5 containing a whole population of outlaws ; a belief 
which took its rise and received its fortification fmm the 
fact that jets of steam issuing from the crevassed moun- 
tains were taken by distant beholders for smoke ascend- 
ing from the chimneys of the abodes of outlaws. The 
outlaws themselves were pictured to the imagination as 
either human beings of a savage type, or as some preter- 
human race of gigantic strength. So firmly ingrained in 
the people was this belief, that even as late as 1830 an 
armed expedition >\*as despatched from Myvatn for the 
purpose of exploring the haunts of these communities of 
outlaws, the result of which, 1 need not say, proved 
discouraging. 

In ancient times one of the highways of the countiy 
ran across the northern portion of OddtSahraun, which 
I early records show the bishops of Skdlholt to have been 
1 in the habit of taking on their visitation tours to the east 
I country. This road was used for the last time in 1736, 

I but has been lost since, and now no (>nc is able to point 
out its locality and direction. Across the southern por- 
tion of the lav.i no attempt at forcing a passage had ever 
been made by man until a certain adventurer named 
J^jetur Jirynjulfsson, in 1794, succeeded in threading his 
way from tlic East Fjords westward between the lava 
and the northern spurs of Vatnajdkull, until he struck 
the road of Sprengisand, which tr.iverscs the country 
, right across from the northland to the southland quarter. 

; In 1S38 Hjdrn Chinnlaugsson, the famous constructor of 
j the best map of Iceland, undcriotik a journey of explora- 
! tion to Od.itSahraun, but fell in with such tempestuous 
j we.'ilhcr that all his attempts at exploration were defeated, 
and he himself barely escaped with his life. Next year 
he repeated his journey, and, being favoured with better 
weather, he forced his way from the south up into the 
i boundary line between the lava and the glacier, and 
i pushed on some distance to the eastward. In this trip 
lie attained some positive results, lii 1840 a Danish 
; naturalist, .Schythc, intending U) explore this region, took 
the same route, but was o\eriaken by such excessively 
' stormy weather that, after having lost most of his horses, 

; he just escaped with extreme difficulty into the counlry- 
I side of Jokuldal in the cast country. From this time no 
attempt at reconnoitring this wild country was hazarded 
I until the stupendous explosion from Askja in 1875 gave 
I such surprising evidence of the enormous activity of 
I the volcanoes in these w'ildcrncsses. This year Mr. 
j Watts made his way right across Vatnajokul, striking 
Askja in his descent over its northern spurs. Shortly 
afterwards Askja was visited by an Icelander, Jdn Thor- 
kelsson, who made his way up to it on foot in the midst 
of winter. In the summer of 1876 the Danish Govern- 
ment despatched Prof. Johnstrup with a party of scientific 
men to these volcanic wastes, who explored the region of 
Askja and constructed a map of the volcanoes. Prof. 
Johnstrup’s is the only scientific exjflcuation that ever yet 
w'as carried out in Oclflftahraun. At more recent dates 
Askja has been visited by several English tourists, such as 
Messrs. Lock, Coles, and Morgan. In 1880 several far- 
mers from the districts pf Myvatn and BariSardal made 
the complete circuit of OddiSahraun. But,, in spite of all 
such reconnoitring trips, the whole of OddlSahraun is 
practically unknown yet, with the exception of the comer 
occupied by Askja. 

Instructed by the Government, 1 have now for several 
years been engaged in surveying the upland tracts of Ice- 
land, exploring the country geographically, and examininjg 
into its geological structure and character generall]^ This 
sununer I resolved to attempt an exploration of OddHa- 
hraun with such means as I bad at my command. With 
a view to more expeditiously effecting my purpose, I 
adopted the plan of selecting certain fixed stations on 
grassy spots here and there about the wildernesses which 
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surround the lava (the < 3 ditSahraun), and from each of 
these in turn, as my base of operations, to undertake 
trips into and about the lava to such a distance as cir- 
cumstances in each particular case seemed to warrant. 
To attempt any comprehensive survey of the whole lava 
at once, the explorer must be supplied with a far larger 
stock of ponies than I, with my limited means, could 
muster, and unless such an expedition can carry sufficient 
fodder for the animals, any lengthened sojourn in one 
and the same spot is out of the question. Hut, by 
the method of exploration that circumst inces forced me 
to adopt, the result must always come short of one’s 
aspirations. 

During the first part of July, which 1 spent in the 
country-side of Myvatn, I was engaged in examining the 
volcanoes of the neighbourhood, which for the most part 
as yet are quite unknown. I also investigated the geology 
of the country generally, made collections of inserts and 
plants, and ascended the highest mountain peaks in order 
both to take the bearings of the mountains about 
OddtSahraun, which arc visible from Myvatn, and to 
connect my surveys with such points in the neighbour- 
hood as Bjrtrn Gunnlaugsson had formerly fixed trigono- 
metrically. Having finished my outfit and other prepara- 
tions, I started on July 16, from the place where I am 
now writing, for the desert. I'he weather was cold and 
threatening, with snow-showers travelling along the higher 
mountain rises. Our first day’s eastward march took us 
over the mountain called Niimafjall into the large wilder- 
ness of Myvalnsbnufi, which is bounded on the east 
by Jdkulbd ( Axarfirt^i, the longest river in Ireland. 
Generally speaking this wilderness is yovered with old 
lavas, which are connected with that of ( )dal 5 ahraun ; but 
plains of drift-sand open here and there, which are 
studded with hillocks sustaining tufts of h/ymuutn nanus. 
In these wilds arc found a great number of craters 
arranged in rows on defined lines from north to south, 
many crevasses, and rifts floored with earth at the bottom 
(jartsfoll, /.c. earth-falls, sinks, or dips), which is but what 
might be expected, where so many lavas have welled forth 
from the disruptured bowels of the earth. In this locality 
there occurred a great eruption in 1875, and in shaping 
our course to the more southern localities, which were the 
object of my exploration, we passed close under the 
northern skirls of the new lava which that eruption 
created. As the day wore on, a gale of wind arose, and 
in such a case travelling over these parts ceases to be a 
pleasure. For some time we had the sand-storm at 
some distance to the northward before our eyes until it 
ON crtook us at last ; columnal clouds of brown ashes arc 
whirled into the air, and on joining together in ever 
increasing numbers the whole view soon becomes enve- 
loped in such dusty darkness that eyesight becomes of 
little avail ; eyes, nostrils, cars are filled with pulverised 
sand, which is of such a fineness as to penetrate without 
difficulty even the traveller s clothes ; drifts of it find their 
way into the boxes, and gather together under the saddles 
and the packing gear on the horses; when in contact 
with the skin it causes great irritation and general dis- 
comfort to the body. 

As we proceeded through this wilderness, we w-erc 
struck by tne frequent occurrence of horses’ bones, in some 
cases singly, in others in masses, peeping through the 
sand between the hillocks. This day, by 1 1 o’clock at 
night, we halted in Fjallagjd, a long glen between tw'o 
rifts, where w^e found Elymus arenarius growing in con- 
siderable quantity, but no water; it was a troublesome 
task to secure our tent in the loose drift-sand, but after 
repeated attempts we succeeded at last in fixing the pegs 
tolerably securely in the flanks of the hummocks among 
the interwoven tissues of the roots of the upright lyme- 
grass. In the evening the temperature fell to* 3o‘’*2 F., 
and during the night the earth was covered white with 
snow ; our ponies spent the uncomfortable time in con- 


stant attempts at running away, which, however, were 
frustrated by our vigilance. The following morning the 
same weather continued, still alternating all through the 
day betw'een sand-storms, snow-showers, hail and sleet 
squalls. With our view obscured so that we could not 
take any bearings of the mountains, we still pushed on all 
day long in a southerly direction, reaching our baiting- 
place to the south of Her ubrei* late at night, in some 
grass plots along the River Lindad, a tributary to the 
above-mentioned Jbkulsd, which it joins close on the 
northern spurs of HerSubreiri. The evening came on 
bitterly cold, and with such a thick fog that even the 
mountain of Her«ubrei 5 in our close neighbourhood was 
rendered invisible. From this spot, where I remained 
for a fortnight, I directed my excursions in various direc- 
tions about the eastern portion of Odd^Sahraun. HertSu- 
breiiS is one of the highest mountains in Iceland (5290 
feel), and of remarkably commanding aspect, terminating, 
towards the top, in a shoulder of precipitous rocks capped 
with a cone of perennial ice. This mountain, in spite of 
repeated attempts, has never yet been ascended. In a 
north-westerly direction from HerSubrei^ there arises a 
mountain-range of considerable length, on a line from 
south to north, which is called Hert^ubreiiSarfjbll or 
DyngjufjblJ ylri (the outer, i.c. northern, DyngjuQbll), and 
is utterly unknown. My first excursions 1 directed to the 
examination of these mountains. To the south of this 
range there rises a great volcano called Dyngja, built up 
of layers of lava with an inclination of 8' to g'’ on 
all sides and rising shield-fashioned to an elevation of 
3600 feet ; it bears a close resemblance to the famous 
volcano sicjaldbreift in the south. On the 19th I set out 
i to examine this volcano. Starting in the early morning 
from m> lent on the banks of Limlci. 5 , I had to traverse a 
' Ia\a plateau 1500 feet above the level of the sea, and such 
I \Nas the difficulty of travelling here, that frequently we 
were on the point of giving up all further attempts r.t 
pushing our ponies on, but by dint of perseverance w e 
reached the volcano after a tortuous scramble of four 
hours and a half, 'fhe layers of lava forming the slopes 
of this volcano arc excessively rough and of peculiar 
formation, all split up into fissures from north to south 
or hollowed out by caves and lava bubbles. Wherever 
the foot is planted the ground sounds hollow ; in every 
direction there are innumerable hornitos, seemingly formed 
originally of a variety of strands of the fiery ooze twisted 
into all sorts of fantastic shapes, the outer surface sug- 
gestive of a tangle of intertw isted snakes of inordinate 
thickness. When w e had made the ascent half way up 
the mountain, w^e were overtaken by fog and snow-storm, 
so that in a short time all objects were hidden out of view- 
and the earth covered with snow\ Still in the expectation 
of the fog clearing aw'ay, and the snowstorm blow'ing o\'er, 

I we went on, and after two hours’ brisk walk reached the 
summit of the volcano. Here all was covered with ice 
1 and snow^ in a temp)eralurc of 28’ F. Although the 
‘ blinding snowstorm prevented anything being seen, I set 
my theodolite on the chance of the darkness clearing, and 
had to wait for an hour and a half shivering in the biting 
blast, w'hen the w’cather so far cleared that I could take 
the bearings of several surrounding mountain tweaks. 
This volcano has never been ascended by any man Wore 
me, nor would the fact have been passed over in silence, 
if such had been the case, for even in Iceland the activity 
of fire has hardly left any traces behind comparable to 
w^hat is witnessed here. The original crater is 1 500 to 
1600 feet in diameter, and has, some time subsequent 
to its first formation, b^n filled with masses of lava, and 
now exhibits in the centre a large patch of lava round the 
circumference of which there stand twelve peak-formed 
lava columns. In the centre of this plain again there is 
an enormous crater 400 to 500 feet in diameter and 6c» 
to 700 feet deep. It is hanily possible to picture to the 
imagination any sight more stupendous than that which 
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opens to view by looking over the verge of this crater 
down into the precipitous abyss. The crater, with its 
bottom covered with snow and the sides all whitened with 
a glacial crust, suggests to the beholder a gigantic cauldron 
hollowed out in marble. Enormous rocks, which have 
tumbled down from the brim of the crater, look like 
minute black specks against the whiteness of the bottom. 
The composition of the lava is practically entirely 
basaltic ; but reddish rocks of trachyte arc strewn about 
the circumference of the original crater, which shows that 
sometimes trachytic entptions have taken place hero, as 
in Askja in 1875! When the weather cleared, 1 had dis- 
tinctly in view the greater part of ( ^dii^ahraun as well as 
Dyngjufjdll proper, and all the lava currents which have 
taKen their course from the latter complex of volcanoes. 
In a north-westerly direction from the above-described 
volcano is another, lower, but quite as wide in circum- 
ference, to which w'e gave the name of Kerlingar-Dyngja. 
Having surveyed Dyngja, we returned the same way we 
had come, and reached our tent at half-past two o'clock 
the next morning. 

In a southerly direction from HertSubreiiS there extends 
a verj' considerable mountain range, 3400 feet high, which 
is called Tdgl (Tails) ; it is separated from HcriSiibrci^^ by 
a narrow gate through which, once ufum a lime, a lava 
current has found its way. Thus Hcrt^ubrci^^ is sur- 
rounded by lava on all sides, though that motmtain itself 
is no volcano, but a pile of coarse palagonite breccia 
interspersed with stray thin layers f»f basalt throughout 
its lower parts. One of my excursions 1 directed to the 
T6gl. From the tops of these mountains an extensive 
view opens southward over the sands along the course 
of Jbkulsil and the northern region of Vatnajdkull. The 
aspect of the country to the south of HcHSubrei^S is truly 
forbidding, all covered with the yellow- gray scoria* from 
the explosion of Askja in 1875, generally one to two feet 
in thickness, and no sign anywhere of vegetation. The 
whole southern horizon exhibits the vast expanse of the 
snow-white glacial bolsters of Vatnajdkull, out of which, 
in a northerly direction, rises the enormous complex of 
volcanoes called Kvcrkfjdll, In some fiery convulsion this 
mass of mountains has split from end to end, and through 
the rent a glacier has found its way right down to the 
level land below. To the west of this rent I observed in 
the jdkull a mass of craters, from one of which huge 
clouds of white steam ascended into the air. Nothing is 
known about the volcanic activity in this spot, no one 
having ever visited those parts of \’atnajdkull. On the 
western side of Kverkjjdll the jdkull is one flat ice plateau 
all the way down to Od^^ahraun, skirting into a number 
of moving glaciers terminating in sands and extensive 
moraines, from which flow' innumerable affluents to 
Jdkulsd in Axarfjdrd, Tow'ards the east, about the 
approaches to Sandfell, the next highest mountain in Ice- 
land (5800 feet), the jdkull exhibits sharp-cut black vertical 
walls, probably ledges of underlying basaltic belts ; but 
further to. the west the flatness of the idkull owes its 
formation to the substratum being made up of pala- 
gonite tufa, a softer and more easily ground material. 
Our western view' w'as determined by a part of OddiSa- 
hraun, southern DyngjuQdll, Askja, and the southern 
parts of Her<5ubrei<5arfidll. At the southern termination 
of Dyngja there rises a very peculiarly formed tufa “fell,” 
along the crest of which is to be obscr\'cd a row of a 
nuro^r of vertical tufa peaks, each from one to two 
hundred feet high, so that the outline of the mountain 
gives the impression of a gigantic hedgehog. 

Next day I set out on the examination of HeriSubrei^Jar- 
fjdlK Directing our course to the north-east, we ascended 
on our way a mountain by the banks of Jdkulsd called 
FeiiuQall, near which, as the story goes, there w'as a ferry 
in tnose olden times, when the bishops were in the habit 
of taking that road over the northern skirts of Od^iSa- 
hraun, to which I have alluded already. In a north- 


westerly direction from this place excessively ancient 
lavas come to view, which are clearly older even than the 
Glacial period, exhibiting everywhere large and unmis- 
takable signs of glacial abrasions. In this excursion we 
came upon a row' of those beacons which by general 
custom in Iceland are erected to point out w'herc roads 
run through w-ildcrnesscs. Most of these beacons w’cre 
but cumuli of stones ; one, however, we found still 
standing, covered with moss and lichens. This we knew' 
now must be the eastern end of the long-lost road, an 
assumption which subsequent discovery corroborated. As 
we approached nearer to Hcrl^ubreit^arfjdll we came upon 
a series of craters surrounded by a recent lava, and so 
rough that no horse might cross it, almost impassable 
even for a traveller on foot. Leaving our ponies behind, 
wc made our way across tliis lava, however, as best we 
could, and reached the highest crest of the mountains 
shortly before sunset, and enjoyed from it an extensive 
view. ’ All about these mountains, w'hich arc composed of 
palagonite breccia, there is a numi)Ci*of ridges observable, 
with small dales and narrow* dips scooped out between 
them, all, howevt'r, totally barren of vegetation. About 
the central portion tliis range sinks cN)wn into low* necks 
honeycombed w ith many large craters, from w'hich floods 
of lava have spread over the suiTouiuling country on both 
sides, cast and west, ctivering an area of some tens of 
st|uarc miles. Having coinplclcd my survey of this 
region, wc returned and joined our ponies shortly after 
midnight, all scratched and lacerated from the lava, wdlh 
our shoes and stockings in shreds. 

Til Tuokoddskn 
ReykjahUt^, near My vain, August 4 
( 7V continued.) 


THE CONNECTIOS EETIVEEN CH/NESE 
A/US/C\ WElOHTSy AND MEASURES 

C HINKSK music can now be heard by all who desire 
to hear it at the Health Exhibition, and more may 
be learned on the subject from the jiamphlet published 
by the Commissioners for the Chinese department. A 
curious account of the common origin of Chinese weights, 
measures, and musical notes is contained in a paper read 
some years ago befiire the German Asiatic Society of 
Japan by Dr. Wagener. The story is based on native 
legends, and is also to be found among the Jesuit 
“ Memoires concernant Ics Chinois.” Dr. Wagener says 
there is not the slightest doubt that the Chinese system 
of weights and measures is more than 4600 years old ; 
and it is a highly remarkable circumstance that, quite 
irrespective of the fact that it is more scientific and 
exact, it possesses all the advantages for which the 
French metrical system is so much praised. In the first 
place, it starts from a basis supplied by Nature ; secondly, 
the decimal arrangement is almost coii.sistently employed 
throughout; thirdly, linear and dry measure proceed 
directly from the same unit as the measure of w'cight ; 
and lastly, what the metrical system does not do, it 
regulates in the simplest manner the relations of musical 
notes, which latter form the starting-point for the whole 
system of w'eights and measures. The following account 
of the origin of this system (says Dr. Wagener) contains 
fact and fancy mingled, but it is easy to distinguish 
between them. In the reign of the Emperor Hoang-ti, 
who ruled over China in the twenty-seventh century 
before Christ, the scholar Lyng-lun was commissioned to 
complete the musical system which had been discovered 
250 years earlier, and particularly to lay down fixed rules 
for making musical instruments. Naturally he had to 
commence with the bamboo, which had already been long 
used to give the note for other instruments. He there- 
fore betook himself to the province of Siyung in North- 
I Western China, where, on the northern slope of a range of 
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high mountains, a species of bamboo grew, which, on 
account of its uniformity and its structure, being nei- 
ther too hard nor too soft, was exceedingly suitable for 
a wind instrument. He cut one down and tried it. Tra- 
dition says that it gave the same note as his own voice 
when he was excited by no emotion ; and the rippling of 
the sources of the great Hoang-ho, or Yellow River, 
which were in the vicinity, followed in the same tone. At 
the same time the fabulous bird Fung-Hiang, accom- 
panied by his mate, flew to the place. Both perched 
themselves on a neighbouring branch, and commenced a 
song, in the course of which each of the birds gave six 
separate notes. These are the notes which arc called the 
six male and six female tones in the scale discovered by 
Lyng-lun, and which correspond to the ancient doctrine 
of the male and female principles in Nature. As a matter 
of course, the deepest of the male notes was the one 
already discovered by the philosopher himself. He now 
endeavoured to reproduce the other notes with the help 
of bamboo pipes, and succct'dcd. His task was now to 
lay down fixed rules as to the length of the pipes, so that 
thenceforth they could be ca sily cojjstnictcd everywhere. For 
this reason, and also because such a scale of notes depends 
upon slight dificrences of length, and there were scarcely 
at this time instruments to divide great lengths, he neces- 
sarily arrived at the notion of passing from the less to the 
greater, and of laying down an adequately small natural 
unit for his measurements. That could be nothing else 
but a grain of seed ; and now the point was to get seeds 
of the greatest possible uniformity. He chose a sort of 
millet, the Sorghum ruhrum^ the seed of which is of a 
dark brown colour, and which is said t(» possess the ad- 
vantages of greater hardness and unifiu mily than that of 
the gray and other kinds. The seed is pointed at the 
ends, and from one point to the other ihe length is some- 
what greater than in the direction at right angles. Lyng- 
lun now fixed the length of the pipe, which gave the key- 
note at 81 grains of the seed placed Icngtlnvisc in a row. 
But when the grains were ]}laccd breadthwise it look 100 
grains to give the same length. Thus the double division 
of 9 X 9 and 10 X 10 was naturally arrived at. According 
to the dimension in question, it was called a musical or 
an ordinary foot, the latter being introduced with the 
decimal subdivision as a measure of length. The breadth 
of a grain of seed was 1 fat (a line), 10 fen « i isun (an 
inch), 10 isnn ■» i chc (a foot), 10 ehe = i 10 

chan^ » I ny. In subseqin nt times the line was divided 
into tenths, hundredths, iS;c. Lyng-lun also laid down 
rules for the breadth as well as for the length of the j 
pipe, because, although the note is essentially dependent 
on the length, it is nevertheless necessary for its purity 
that the pipe should be neither too broad nor too narrow. 
He therefore fixed the circumference on the inside at nine 
grains laid lengthwise. With these dimensions, namely, 
a length of eighty-one grains, and an internal circum- 
ference of nine, the pipe wliich gives the keynote contains 
just 1200 grains, ana this volume accordingly was made 
the unit of dry measure, and was called a yo : 2 yo ■■ 

I ko^ I ko^ \ eheny[y 10 cheptj;* ■■ i Zc//, 10 ten ^ i hu. 
So far we see how the units of length and dry measure 
were connected with the musical keynote. The twelve 
notes of the scale are all derived from the keynote, and 
are to a certain extent comprehended in it.’ Hence if 
the 1200 grains contained in the pipe are divided among 
the twelve notes it gives to each a hundred, and the 
weight of these hundred grains ^^ as made by Lyng-lun 
the unit of weight This was divided and subdivided on 
the decimal system until a single grain became the lowest 
weight of all. At a later period even the coinage became i 
connected with this system, for one of the weights, the 
ieamg'y corresponding to our ounce, became the weight of 
metal put into a coin, so that the modern Air/, in which 
mercantile quotations are found eveiy day in the Ttmes^ 
it merdy an ounce of silver, and is thus directly con- 


nected with the musical scale. Finally, says Dr. Wagener, 
it appears from this account that, in China, weights, 
measures, coinage, and the tuning of musical instruments 
have been derived quite consistently from a constant unit 
supplied by Nature herself, and that the essentials of this 
system are over 4600 years old. 


NOTES 

The Queen has been pleased, through His Grace the Duke 
of Richmond and Cordon, to intimate a subscription of 25/. to 
the Scottish Marine Station for Scientific Research, Granton, 
ICdinhurgh. 

The Washington International Prime Meridian Conference 
discussed at length on Monday a resolution for adopting the 
(ireenwich meridian, which several American and British dele- 
gates advocated. M. Janssen, the French delegate, opposed the 
motion in a long address, arguing in favour of w'hat he called a 
“neutral” meridian, and suggesting that the prime meridian 
shouM run, either through Behring Straits, or one of the Azores. 
After some furiher debate the Conference adjourned subject to 
the call of the ch.'iirinan. No ojjposition to the election of 
Greenwich was shown excepting by France, but doubts are 
expressed ns to whether the Conference will have any result. 

AccoKDiNii to the StandanVs Calcutta Cories] )oiident, the 
Commission under the direction of Dr. Klein, appointed by the 
Incliaii Govemtnent to examine into the cholera tjucstion, is 
satisfied that Dr, Kocli’s microbe is not the cause of the disease. 
The Commission is still continuing its inquiries, but s() confident 
is I )r. Klein on tlic microbe (juestion that he swallow i d a number 
of iliem without any evil results. 

“'rni’. Philadelphia meeting of the .American Association,” 
.SVvWAr states, “is credited with l^eiiig the most successful up to 
this lime, 'bhe total atteiid.incc was 1249. Great Britain con- 
tribiitei! 303; Pennsylvania, 246; New York, l6r ; Massa* 
('husetis, 87 ; District c*f Colum))ia, 84 ; New Jersey, 58 ; Ohio, 
57 ; t'onneclicul, 32 ; and Virginia, 22. The membership was 
increased iieaily 25 percent,, 515 new members being elected, 
the numbei of meml>ers up to this meeting being 2033. The 
iiuiuIkt of pa])ers read was larger than ever before, and it is to 
be hoped that the weeding-out of the trivial matters so often 
ottered was carried to a greater extent than usual. 'I'here was a 
general feeling that there was loo much g‘.»ing on. A large por- 
li(»n of the physicists were engaged as examiners at the Llectrical 
Kxhihitioii, and were, of ctmrse, interested in the meetings of 
the Lleelriea! Conference. .Somewhat less science, anti some- 
what more time to enjoy the junketing, would be more in 
nccoivUince with the desires of many, if one may judge from the 
opinions exj)rcssetl on the way home. A proposition to confine 
the uailing of papei*s to the mornings would have met with 
many siipporterh.” 

It wtiuld seem that the International Scientific .Association, 
which it WAS pioposed at Philadelphia to organise, has been 
really ftnincled. Scitnee informs us that it has now a more 
assured existence, thanks to the fund of twenty thousand dollars 
which will be established through the Ul>erality of Mrs. 
Elizabeth 'I homiison. Of this fund five thousand dollars 
have already lieen paid to the Association, and five thousand 
more will be paid next year on condition of ten thousand being 
raised from other sources. The income from this fund is to be 
devoted to research. Not only did Mrs. Thompson give liberally 
to this new Society, but she also gave one thousand dollars to 
the American Association for the Advancement of Science, to 
be used in researches on light and heat. Mrs. I'honipson takes 
great interest in the recent marvellous advances in the applica- 
tion of electricity, and felt a desire to contribute, as far as lay io 
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her power, to the advancement of our knowledge of the forces 
of Nature. Appreciating the unity of energy, whether displayed 
as heat or light or electricity, Mrs. Thompson gave the money 
for researches as to the nature and sources of light and heat, in 
the hope that more may be learned of the connection which may 
exist between heat and light and electricity. 

Prof. Cossar Ewart has sailed for the United States on a 
semi-official mission connected with the Fishery Boarvl. He is 
to make full inquiry into the fisherj* regulations of the United 
States, to examine the fish hatcheries there, and otherwise to 
gather all possible information on the subject upon which he was 
engaged at home during last winter and spring with so much 
energy and success. 

The death is announced of Dr. I.eo|iold F'it/ingcr, f »rmer1y 
custodian of the Zoological Court Cabinet at Vienna. 

The latest news from the lAjna Meteorological Station at 
Sagastyr appeared in the last issue of the St. Pett-rsburg /crvj/iVi, 
dated January 3 and February 14. /I’he smdl-pox, brought 
last year from Yakutsk, has made great ravages aiiumg the 
already scarce population of the delta. Nearly all (seventy) 
Yakuts living at Bouloun have died f om the epidemic ; and in 
the three settlements at Cape Bykofll' forty persons died from it ; 
even at Kytakh, close to the Meteorological Station, a Yakut 
who had fled from small-pox died in December last. The sialf 
of the Observatory were quite well in February, and, with their 
provisions of fresh meat, w ere not afraid of scurvy, 'Vhe mag- 
netic storms were not so strong nor so frequent as last winter. 
The greatest cf»Id witnessed in December was - 48° C., and, 
on the whole, the winter was far milder than last year. Frosts 
below - 40“ were rare, and temperatures as low as — 52" were 
not witnessed this winter. The average tcmperatuie of February 
was only - 33“, instead of - 41“, as it was in 18S3. On the 
contrary, strong winds were more fre(juent than last year. 

The new astnmomieal Observatory in Hong Kong appc.ars to 
be now in full working order under Dr. Doberek. VVe have 
received its usual monthly weather rejM)rts, containing copious 
observations on the barometric pressure, temperature, tempera- 
ture of evaporation and radiation, relative humidity and tension 
of aqueous vapour, duration of sunshine, rainfall, duration and 
velocity of the wind, &c., — in all, fifteen tables. The meteoro- 
logical work, especially when taken in conneelioii with that of 
the Observatories at Siccawei, Manilla, nnd 'I'okio, and the 
observations at the various Chinese Customs stations and light- 
houses must l>e of great value. For the benefit of shipmasters 
the Astronomer publishes daily a China Ct^as/ Melt'orologa al 
Register^ giving a summary of the atmospheric circumstances 
along the coast of China. 

At the same time as the German Association the German 
Meteorological Society met at Magdeburg and held a public 
meeting on September 20. Prof. Neumayer spoke on the deve- 
lopment of meteorology and its importance in the life of nations. 
ITie following gentlemen were elected honorary members of the 
Society: — Profs. Buys-Ballot (Utrecht), W. Farrel (Washing- 
ton), J. Hann (Vienna), G. Mohn (Christiania), A. Miihry 
(Gottingen), and £. £. Schmid (Jena). 

Phylloxera has made its appearance in the Homological 
Institute of Proskau (Silesia). It Is hoped, however, that the 
spread of the disease may yet be prevented. 

The Russian University of Kief has elected Profs, Kolbc, 
Helmholtz, Kirchhoflf, Pettenkofer, and lioppe Seyler as 
honorary members. 

A Committee has been formed at Lucerne with a view of 
erecting what is called a *• universal column.” It is to measure 
300 feet in height, and is to contain in its interior relief portraits 


• of all the celebrated men nnd women of the present era on 
j bronze tablets. .A.nother project of the Committee is the build- 
! ingofa “museum of the nineleenih century,” to l>e dcilicated 
j to art, science, inventions, commerce, and industry, and tt> con- 
I tain the busts and statues of nil distinguished |>cr8ms in these 
domains. 1'hc cost is estimated at seven to eight million 
francs (280.000/^ to 320,000/.), and is to l)c met by subscrijuion, 
lotteries, &c. 

The old lighthouse erected by Smeaton upon the Eddyslone 
rocks 125 years ago, recently replaced by a new lighthouse, has 
I l)ecn rc-erected lijmii the Plymouth H‘>e, It was o[>cncd on 
j September 24 with appropriate ceremony. 

j Professors and teachers of mechanics and mechanical 
j engineering have the greatest dilYicully in getting suitable models 
j to illustrate the difTerent machines, an<l combinations of parts, 
under <liscussion in their classes ; diagrants go a long way as a 
means of illustration, but apj^ear sometimes very complicated, 
more especially when the p'ths of the moving parts are ilnwii, 

I 'lake, for. instance, llu* link m«»tion of the li»comotive, -the 
j diagram of the motion showing llu: relative positions t)f the 
' difl’erent j>arts, when one of the cranks is placed in eight dilVerenl 
piisitions in its path, is very complicated ; when a uukIuI is used 
all this vanishes, the actiiUi being veiy simple, and perfectly 
plain to the average student, 'riieii again the various arrange- 
ments of spur-driving gear, nest-gearing, nnd similar apjdianecs, 
are very soon iiiulerslooil when illuslralod with a moilel ; with a 
diagram, <»r drawn oi\ a IdaeUboard, they look complicated ami 
confusing. Perhaps the best ami simplest form of denumslraling 
mechanics is by means t>f scale models, saving the teacher many 
long descriptions, and giving the student at once the best possible 
opportunity «>f understanding the construclicm as well as llu 
motion of the dilYeront parts. We have before us an Illustrated 
Catalogue of Apparatus for Technical Insirueli<»n, <S:c. (manu- 
facturetl by James Kigg, engineer, (Jueen Victoria Street), 
issued to meet the demand for appliances re<piired in the 
I various branches of technical education. 'I'he grouping of the 
several subjects is similar to that mlopled by tin: Science and 
Art Department, the corresponding number of the Government 
list of 1883 is given side by side with the calalr>gue number, and 
the selection of nunlcls is decidedly gt>od. The index includes 
all the subjects generally taught in technical classes. 'I’he models 
are constructed to secure strength and durability, without un- 
necessary finish, thus ])lacing before the public a valuable series 
of models for the advancement of technical education at a 
moder.ate cost. 

'riiK Japanese (iovernuient nominated Mr. Kikuchi Dairokn 
to attend the Meridian Congress at Washington. This gentle- 
man is a Cambridge Wrangler, and at present fills the Cliair 
of Mathematics at the 'I'okio University. It says not a 
little for the scientific advance of the Japanese that they can find 
one of themselves qualified to rei>resenl them at such a scientific 
meeting as that now being held at Washington. 

We have received from the Commissioner for Japan to the 
Health Exhibition a catalogue, with explanatory notes, of the 
exhibits of the Japanese Education Department now at South 
Kensington. It is not, we believe, generally known that the 
Japanese .section was intcnde<l to have been much larger, and 
the articles were actually shipped from Japan ; but owing to a 
fire on board the steamer by which they were being conveyed, 
they were spoiled. The loss was chiefly among the appliances, 
designs, dec., relating to art education, silk-weaving and em- 
broidery by girls at the industrial schools, and specimens of 
work in bronze by the deaf-and-dumb. The pamphlet before tis 
is much more than a bare catalogue ; it is much more a long 
j series of notes on Ja| anese education and educational appliances 
' past and present, those dealing with the past being by far the 
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more jntermting. On p. 27 we notice ft curiouB itfttement. 
No. 61 to No. 85, siys the catalogue^ are works published by 
the University of l*okio. “ As Knglish translations accompany 
many of them, the visitor will l#e able to gather at once what they 
treat of,'* in other words, it is implied that the works were 
originally written in Japanese, and were afterwards translated 
into English. 'I'his is wholly incorrect ; the works which are 
Sfioken of as ‘Mninslations ” are the originals, and were written 
by European gentlemen (wlnise names, by the way, are suppressed) 
in the cflucalional r!cj)arlm«'nt of Ja])an. Most of them were 
noticed at the limes of their appearance in our own columns. 
They arc all works of high scientific value, and their putdication 
reflects much credit on the University, but, if any remark were 
necessary at all, it shouhl have been that the Jajjanese was the 
translation, and the English the original, and not as stated in 
the catalogue. Exhibits 86 to 103 are the theses of the students 
in chemistry presented on graduation, ancl here the writer’s name 
is in every case given. 'J’hese papers arc no doubt creditable in 
their way ; still they are only the ordinary work of good students, 
while the others npiim.'tch in many eases to the dignity of con- 
siderable volumes, and represent much latiour and knowledge. 
Yet here the authors’ names are withheld, ainl they arc actually 
spoken of as translations. The writers were men whose names 
will long be connected with Japanese educational advancement — 
Messrs. Morse, Knipping, K 'rschelt, Ewing, and others — and 
the tkimmissioner can hardly have been ashamed to have their 
names in his catalogue, for all who know anything of Japanese 
education know how much science in japan is indebted to the 
labours of these and others like them. I’robably rptilc uninten- 
tionally there is ned only the rm but alsf> the suggest to 

falsi in the catalogue untler this head. 

At the Working Women’s College the opening address for 
the year to students ami friends will be tlelivered in tlic Maurice 
Hall of the College, 7, Eitzroy Street, W., (o-niorrow (E'riday) 
night at 8 p.m,, by Mr. Geoigo Macdtuiald, 'I'hose interested 
in the work of the College are invited to be present, 

Messks. EoNtiMANS AM» Co. aiinouncc the following pub- 
lications ns forthcoming ; — “ Louis I'astcur, liis Life and 
labours,” by his Son-in-Law ; trnnslalc<l fr<im the French by 
Lady Claud Ilainilton. “The Science of Agriculture,” by E\ 
|. Idoyd. “ Custom and Myth; Studies of Elnrly Usage and 
Itclief,” by Andrew Lang, M.A. “A Manual of Telegr.aphy,” 
by William Williams, I’ermancnt Assistant to the Director- 
(fcneral of Telegrnj'hs ill India. ** AIm»vc the Snow Line: 
Mountaineering Sketches between 1870 and 1880,” by Clinton 
Dent, Vice-President of the Alpine C'lub, 

Wk have to record the death of M. Bourdon, the inventor of 
the metallic barometer and moaometer which are so largely 
used. 

In the report last week of the paper read by Prof. Hamsay and 
Mr. Sydney Young before the Chemical Section of the British 
Association, ** On Evaporation and Dissociation ” (p. 55 *)» i** 
sentence “as the dissociation increases the curves approach, 
&c,,” “increases” should be “decreases.” In Mr. Nicols’s 
letter on “Salmon-Breeding” (September 25, p. 513, col. i, 
line 13 from top), parrs should be pairs* 

The additions to the Zoological Society’s Gardens during the 
past week include a Lesser White-nosed Monkey {Cereapiihmtts 
pe*amrts(a d) from West Africa, presented by Miss Ethel A. 
Hut*ou ; a Bonnet Monkey {Macacus sinieus 9 ) from India, 
presented by Mr, W. Phillips ; two Great Bats ( Vespertilio nac- 
/w^), British, presented by Capt. W. St. George Ord ; a Homed 
Lisard [PArpmsama from Texas, presented by Mrs. 

S. Russell ; an Erxleben’s Monkey (CereapirAettes trxUbem 9 ) 
from West Africa, a Common Marmoset {Hapalt jaccAm\ a 
Black-eared Marmoset {ffapale pmkillaiet) from South-East 


Brazil, a Pig-tailed Monkey {Macacus nemestrinus 9 ) from Java, 
two Small Hill-Mynahs {Graeula relig'iasa) from Southern Indiat 
a Blue- bearded Jay {Cyanocarax cyampogon) from Para, an 
Alligator {Alligaiar mississippiensis) from the Mississippi, 
dejxisited. 


PHYSICAL NOTES 

M. GAkHE lias laid down the two following laws in connection 
with Lipmann’s capillary electrometer: — (i) The capillarity 
constant of mercui^ is greatest when the electrical difference at 
the meniscus is nil, and, as a rule, its value is independent of 
the sign of this difference. (2) The electrical capacity at a con- 
stant surface of an electrode plunged in a liquid is purely a 
function of the electrical dififcrencc, independent of the sign of 
that fliffercnce, and is least when that difference is nil, 

M. llEETZ has made a standard cell which is a modified form 
of Latimer Clark’s mercurous sulphate cell. It consists of a 
tube in which a comi)res-%efl cake of mercurous and zincic sul- 
phates is placed ; at one end of the cake the zinc j>ole is placed, 
and at the other enr! the mercury |xde. On short-circuiting the 
following results were obtained ; — 

5 minutes ... 1*440 volts I 6 hours ... I *437 volts 

I hour 1*439 „ 12 ,, ... 1*434 „ 

4 hours ... 1*439 „ I 48 M ... 1*408 „ 

The resistance was 15*700 ohms. 

M. l>i:CHARMii lias made some experiments comparing a drop 
<if water falling on to a surface of glass, which he had covered 
with a thin layer of minium so as to j^reserve forms obtained, with 
a rifle bullet striking a target. He ftnind a striking analogy in 
the results. 

M. E’ousseueau has found the specific resistance of distilled 
water, in the same apparatus, to vary from 118,900 to 712,500 
ohms, that is to say, in the r.itioof 1 to 6. lie accounts for this 
in three ways : (1) by the solution of the surface of the contain- 
ing vessel ; (2) by tlic solution of m.atter from the air ; (3) to the 
effect of the dissolved matter during distill.ation. On the first 
tioint he found that at 15'" C. after standing in a glass vessel for 
forty eight hours the resistance fell 1/30. At 30** C. the change 

was more rapi»l, and at 75" C. the resistance varied, so that he 

was unnhie to make any measurements. The solution of gases 
from the air had only a small effect. On the third jKunt great 

care was ohserved. Ex]ierimenl proved that* the addition of 

l/i,ooo,ocx> of i>oiassiuin chloride reduced the resistance I/3 ; 
according to M. Boiity, hydrochloric acid i*. five or six times as 
powerful. In iesj>ect to ice, M. Fous..ereau found that at the 
moment tif congelation] the resistance increased nearly 15,000 
times, and continued to increavse as the teiiq^erature fell. Thus 
ice at - i” C. has a specific resistance of 4865 megohms, and at 
-17‘’C. 53,540 megohms. A sample of ordinary water gave 
65 limes the conducting iwwer, whilst the icc from it w'as from 
30 to 40 times a.s conducting. 

Herr Warburg has succeeded in electrolysing glass ; the 
method that he adopted is as ftdlows : — He heated a piece of 
soda lime glass to al:>out 300“ C. — at which temperature it is 
a conductor — and placed it l)etween mercury electrodes. It 
was ncccssarv’ to use fn>m 15 to 30 Bunsen cells for a long 
peri<«l. He then found that at the anode side of the glass he had 
a layer t»f silicic acid ; this layer very quickly reduces ilie strength 
of the current owing to its bad conductivity. 

M. Duter has made some very interesting experiments on 
magnetic shells. He finds that, if thin disks of steel be placed 
in the field of a ]x>werfui electro- magnet so as to magnetise them 
through from face to face, when they are removed from the fleld, 
they nave almost entirely ceased to be magnets ; but the faint 
trace left still showing that the disks were magnetised as shells. 
Again, M. Duter built up a series of steel disks, either separated 
by thin paper or cardboard, or placed directly together. This 
series was then magnetised with the disks in the same position 
as before ; now on removing the whole from the field he found 
he had a permanent magnet, fairly powerful and regularly mag- 
netised. His next step was to take the magnet to pieces by 
separating it disk from disk ; each disk was then found to have 
almost CMsed to be a ma^et, but on placing them together 
again he found that be still had a permanent magnet, but weaker 
than before. 
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f M. Bouquet de la Grye has invented a multiplying seismo- 
|raph. The instrument has been fixed at Puebla, and a series 
observations made during November and December 1882 
ithow twenty-two abnormal movements in one month, probably 
leismic, only one being felt at Puebla. The sun and moon have 
been proved to have a direct action on the j>endulum, the sun 
repelling it and the moon attracting it. 

M. A. RiGHi has published a paper in the Journal de Physique 
on “ The Influence of Heat and Magnetism on the Electrical 
Resistance of Bismuth.” lie says that the resistance of bismuth 
increases l>ctween some temperatures and decreases between 
others. These variations can l)e drawn in a curve which shows 
\ maximum at a low temperature, then a minimum, again another 
maxiiinim just before fusing, ami a second minimum whilst in a 
liquid stale, this minimum being in value about one-h.alf the 
foregoing maximum. The positions of these maxima aiul minima 
i^ary with the physical conditions of the bismuth ; if the bismuth 
tK* cooled m]ndly, the two maxima a]>proach one another until 
they even merge together, and the curve becomes similar to a 
parabola. In the first case the two maxima occur at - 40® C. 
ind 240® C., the intervening minimum being at 115“ C. In the 
:ase of rapidly cooled bismuth the single maximum is at 50® C. 
These results only occur in commercial bismuth, and arc more 
exaggerated as the bismuth is hardened in the preparation, wire 
diowing them more than castings, and cold drawn wire more 
ban hot. Pure bismuth behaves like an onlinary met.al. 'I'hc 
'csistance of bismuth either pure or commercial is increased in 
he m.'ignetic field ; in some experiments the increase h.is been 
mc-eighth of the tuiginal resistance. 1'he increase in resistances 
s generally proportional to the magnetic force, and decreases 
vilh a rise in temjKTaiure. 

In a recent p.aper by M. Plante, be gives ibe result of some 
jxperimcnis m.ade to arrive at the cause and explan.ation of ball 
i^htning ; he was led to these experiments by having one of his 
nica condensers destroyed by a similar phenomenon. He 
:harged one of his condensers from his secondary battery of 
kx) pairs, when the condenser was piercc<l, ami instead of a 
bright spark a small incandescent globule was fornuxi, which 
noved slowly over the surface of the con<lenscr, following the 
)arts where the insulating layer ha<l lenM resivtauce, and destroy- 
ng the metal film ; the path being most curious and erratic. 
This motion continued, and the globule lasted one or two 
ninutes, until the batteries ran down. In the case of a condenser 
n which the insulating material was ebonite, a sound was emitted 
imilar to a toothed wheel being rapidly rotated against a jnece 
•f cardboard or sheet metal ; at the same lime there uas a 
trong smell similar to that profluced when ebonite is burnt, 
d. Plante rct>eated this experiment with 1600 second.ary cells, 
irhich gave an electromotive force of 46,cxx) volts, and oht.ained 

simil.ar but much more complicated result. 'I'he second 
xjxjriment made was to n ake a condenser of two (1.11 pads of 
Iter pa|>er moistened with distilled water and brought near 
i^ethcr so as to f rm an air condenser ; now on connecting this 
ondenser w-iih his battery he obtained an incandescent globule 
rhich moved about between the pa<Is an<l passed from one to 
1C other. In this case he noticed that if the pads became dry 
t any point the globule disappeared, but either ap(>carcd at 
imc other point, or at the same point again, as soon as it again 
ecame damp. In this experiment he found that the globule 
isted a much greater time than in the case of the mica con- 
enser, which fact was owing to the greater resistance in the 
indenser plates which did not allow the battery to discharge so 
ipidly. j 


GEOGRAPHICAL NOTES 

'To the PoUetino of the Italian Geographical Society for 
crpteml^r Prof. Bellio contributes an •account of a curious 
anuscript by the Sicilian missionary Fra Teramo Castelli 
597-1659), who spent the l>etter part of his life in Trans- 
aucasia. This altogether unique work comprises seven thick 
lio volumes, originally preserved in the Theatine Convent, 
after the suppression of the religious orders, 
scued from destruction and removed by P. di Marzo to the 
»mmunal libratyr of tlmt city. Its peculiar character will 
f at once evident when it is stated that there is no written text, 

> the yolumw containing nothing but pen-and-ink sketches and 
her illustrations, accompanied by brief legends or explanations 
ostly in Italian or indifierent JlAtin, but occasionally also in 


Greek and Georgian. This method w^as deliberately adopted 
by the author or artist to convey his impression of men and 
things, because, as he naively remarks, ** we thus see at a glance 
the ftict, which, if written out, would take up much time both 
of the writer and of the reader.” Of the designs, of which 
there are altogether 1176, 347 are of little value, being occupied 
with mystic, devotional, or ascetic subjects. But all the rest 
arc highly interesting, especially to students of geography and 
ethnography. The two regions chiefly illustrated are Mingrclia 
(basins of the Rion and Ingur) and Georgia proper (basin of the 
Rur), jointly stretching from the Euxinc to the Caspian, and 
iHHinded on the south by Armenia, on the north by “the 
kingdom of Asiacan,” that is, the Tatar khanate of Astra- 
khan. Mingrelia is identifiei with the ancient Colchis, 
while Georgia, “ qua; Ciurgisian barbaris dicitur,” is said to 
comprise not only Iberia, Init also a part of Greater Arme- 
nia and a portion of Atropatia, or .Vtropa^ene. Frequent 
allusion is made to the great fertility, rank vegetation, and moist 
climate of the low-lying tracts, whence arise “dropsy, extremely 
dangerous terii.an and quartan fevers, causing worms to abound 
in the stomach and flesli of the people, on which account they 
consume v.ast quantities of salt.” Tncy are otherwise describey 
as Christians of the Greek rite “with a little diflereiice,” very 
numerous and warlike, especially the highlanders, still sometimes 
wearing armour, ami endowed with great pliy.sjcai beauty. There 
is a portrait pf a ccrt.'iin Mamia “Goriclis I’nnccps Armaiiis,” 
mounted on a charger, and dressed in a complete coai-of-mail, 
with high boots, helmet, plume, spear, and sliield. It is curious 
that this practice of wearing armour still lingers among the Khevsur 
highlanders of the same rcgiim. A striking conn ast to the Gorelian 
warrior is presented by the picture of Vominissa, a poetess wearing 
a simple robe, a ilouble row of pearls round her neck, a heail- 
dress also fringed with pearls, and a ricli mantle lined with fur, 
.She holds a (juill in her right hand, a scroll of palmer or parch- 
ment in her left, and round about arc disposed an ink-bottle, 
more paper, a penknife, a pair of scissors, and a vase apparently 
containing perfumes. Another lady, the Princess Jd[)ardiani, is 
j provided with a fan somewhat in the shape of a violin, with a 
I little scjuare mirror let in at the narrow part, cx.^ctly of the same 
form as is still fashionalile in the country. ** According to the 
seasons they gather the harvests of barley, millcl, grapes, and 
, nuts,” is a Icgcntl f>ccurring under one of the numcrou.s designi. 
j representing peasants reaping corn as high as a man ami making 
I sheaves .such as are commonly seen in Italy. h'.lsewhere is 
figured a scene in a market town with the explanation : “ i'rade 
is carric<l on by barter ; one hen for two jioumls of salt, one 
sheep for two hens, one sword for two goals, one horse 
. for three oxen,” .ad«ling that all these values arc deter- 
! mined by official tariflTs. Amongst the sports is one called 
; trocus^ which from the accompanying description .seems to be 
hlentical with the game of polo recently ininnluced into EnglamI 
from the East. “Four horsemen gallop about playing with a 
ball the size of an orange, which they endeavour to ]>ick up from 
the ground, hurl into the air, and drive forward with a racket.’' 
Then it is added in Latin : “ Eqaiies ludenles hoc i»acto ut 
aspicis rarissimi sciunt se ipsus gercre, requiritur agilitas qucc- 
dam cum certo determinato impuUu iia ul si plus aut minores 
ponuntur spiritus non bene ludunt saepeejue qua.si novi fctolontts 
cadunt in terra ab altis equis cursoribus.” under several cha- 
racteristic portraits of natives occur Latin verses pointing out 
how the mental faculties and moral tendencies may be deduced 
from the form of the head and expression of the ieaturcs, thus 
anticipating the doctrine of I.avaier. Of forty-six designs 
figuring the Sultan and his Court, his army and chief subjects, 
several are of considerable ethnological interest, comprising 
TOitraits of Persians, Arabs, 'Tatars, k^yptians, Circassians, 
Indians, Chinese, Portugue.se, and other nationalities. Ap- 
pended to these figures is the, for the times, remarkably liberal 
sentiment that all nations have good and bad qualities irre- 
spective of their religions, and that the Chinese have a good 
system of philosophy and thcolo^, although different from that 
of Christian peoples. Prof. Bellio’s paper is enriched with a 
large number of facsimiles conveying an excellent idea of thme 
curious volumes. 

The two last numbers of the Russische Revue contain articles 
on the little-known peninsula of Kamchatka, its geography, 
natural resources, and the histo^ of its c inquest. The districts 
adjoining the m are so mountainous as to be almost uninhabit- 
able. 'There is, indeed, one magnificent harbour in Awachinska 
Bay, and on this stands Petropaulovski. A chain of volcanic 
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mountaiiiii, some of them reaching to a heigiii of 5000 feet, runs 
down the centre of the i^ninKula, anti through this the large 
navigable river Kamchaika makes its way to the I'acific Ocean. 
The valley of this river is the most cultivated portion of the 
district, ^e hills arc covered with forests of fir, larch, cedar, 
birch, &c., and in these are found numerous wild animals, such 
as the fur sable, the <ittcr, foxes of all colours, and the bear, 
which latter, on account of the great siij)p]y of food, attacks 
neither man nor the domestic animals. It is curious to note that 
the squirrel, which is universal in Siberia, is not found here at 
all. Swans, wild ducks, ^c., arc found in great quantities in 
the lakes and marshes in the interior, and their eggs, as well as 
the birds themselves, are taken in jrreat numbers by the people. 
The fish which throng the rivers in enormous numbers in the 
summer form the principal food of the natives. For the most 
part they are salmon sa/ar), and are dried and stnn d up 

for the winter ; but owing to tlie scarcity and dearness of salt 
the fish frequently liecomc rotten, and the jtcoph' suffer great 
privation, I'he rigour of v inter is much sf>fiened by warm 
ocean currents, which create those thick continuous Pi.n that 
render the coast so dangerous to navigation. The total jiopnla- 
tion of both sexes is put d-iwri at ojdv 6500 souls, but owing to 
the total afisence of agriculture, and to the primitive methods 
adopted for preserving foofi for the winter, these are fre«juently 
in a state of scuii-starvation. For all except bare food they have 
to look abroad — clothes, utensils, tea, tolmcco, and all 

these the^ purchase by means of their fur sal>lc, which is un- 
equalled in any other part of the world. About 5000 of lliese 
skins are sold each year at 15 to 20 roubles each. At the 
beginning of the present century, cattle were itUrfaluced from 
Yakutsk, and, owing to the excellent grass and water, would 
have thriven well, but on account of the lack of industry or 
CTCTfg on the part of the natives, it was found inipossil)le t«> lay 
in aumcient sttires of fodder in winter. '1‘hc (picstion whether 
agriculture is possible in tbe ]K*ninsula lias never yet lieen 
answered. Markets exist in the ports of Fasten) Siberia, which 
are at present supplied with such articles as s.alt meat, butter, 
cloth, and hides from San Francisco. 'I’lie main obstacle to 
i^culture is the excessively damp and constantly foggy cb'tiiafc. 
The sun seldom shines, and does not tiu reforc give enough 
warmth for the growth of tyr and wheat. 'I’be trade is almost 
wholly with California ; and as there is little or no money there 
it is carried on by n system of exclinnge, the natives ofi'erlng 
their sahle skins in return for suelt goods ns they require. The 
articles conclude with an historical sketch of the |H*ninsuI;i down 
to the annexation of the Anioor region to Kussin in eonse«|uence 
of the treaty with Chiiin of i860. 

The latest news from Col. I’r/evalsky c<imiiuinicnted to the 
Russian Geographic.il Society isdaled January 20 and iVInreh 22. 
In the first of his letters the Russian traveller w rites from l)yn- 
youan-in, where he was .^Laying at the residence of the Prince t)f 
Alashan, After leaving Urgn on November 20, be renclieil this 
small town in Alashan on January 15, after a journey of 740 
miles across the desert of G<»bi. *rhc eoKl in the neighbombood 
of Urga was very intense, and the mercury was sometimes 
frozen ; in Alashan it was, on the coni' ary, quite warm when 
there was no wind. M. Przcvalsky pn>)'osed to leave l)vn- 
youan-in the next day, aiul rvd the rehebsen temple lesieh 
Kttku-nor. He wrote his second lettei from this pKice. lie 
had crossed Southcni Alashan and the llan-sou Mountains with- 
out difficulty. There he s]>ent the month of l''ebruar)', prinei- 
f^ly in hunting and in zoological explorations, which yielded 
rich collections. On March 23 he wiis to leave I'che’ s n for 
Kuku-nor. 'I'he Chinese authorities did not hinder hisn Ivance, 
but refused to give him a guide for the sources of the Yellow 
River (Hoang-ho) ; the indefatigable traveller did not, however, 
attach any importance to this refusal, being sure of finding the 
sources of the Hoang-ho himself. ^Vhetl the Tsaidam was 
reached, M. Przev^sky pro^x>sed to establish his first station 
there, and to continue his journey with a few men and pro- 
visions. His second station would be established at Ghast in 
Western Tsaidam. ^ As to Thibet, he had decided to go to 
Lassa if the Thibetians did not op})ose him. Otherwise he 
would explore only Northern Inibet os foi* as Lob-nor, 
endeavounng to penetrate as far south as possible. 

Anothblh traveller wh 1 has been sent out by the Russian 
Geographical Society, M. Potanin, wrote on April 17 from 
^en^. The expedition had reached Chefoo on April 13 on 
Doard the corvette and continued tbe journey on 


ip- , . . 

Pekin, and there to obtain authorisation for the journey to Ordos 
and Han-.'ou viA Utay or Kuku-Koto. 

In a p.'iner contributed to a recent issue of the Hevue de VHis- 
ioire di's Neligums^ M. Leon de Rosny, the Japanese scholar, 
ai^ucs that one of the two chief chronological factors in the 
present Jajiancse race is the Aino. It has long been recognised 
that there was a certain intermingling of the original Japanese 
invaders with those whom they drove before them, and who now 
remain in parts of Vezo, the Kuriles, and Kamchatka ; but M. 
de K'osny thinks that the Aino element is an exceedingly large 
one, and permeates the whole race. Ilis ar^ments are based 
on an examination of the co-mogony described in the earliest 
works. lie finds here two separate and distinctly marked 
mythoh>gjes, one of a transimrcntly aboriginal character. The 
Japanese of to-day is, he believes, a mixture of the con(iuering 
yellow and the conquered white races. 

'rilK berlin Geographical Society heard a lecture on October 4 
I fiimi Heir Robert Flegel, who has just returned from making 
I an exjdoralion in the region of the Niger, as agent of the Ger- 
man .Afiieiin Society. Ilerr Flegel's exploration has occupied 
the l.ist two years, in the course of which he explored all 
Aflamawa and discovered the sources of the Rinue ; hut his 
elfoi! to travel from the Riniie to the Congo ended in failure, 
owing to iJic feiifl-* and violence of the intervening tribes. Herr 
I'legel carried away with him the conviction that the Binue is 
navigable for 1 100 kilometres, and its chief affluents, as for 
insi.ir.ee the 'raralia, for a distance of from fifty to sixty nautical 
miles during five or six months of the year. Herr Flegel is 
accompanieil by two natives, who attended him on his travels, 
and w1k> listened on beivled knee and with crossed arms to the 
]»i*uisc bestowed upon lliem by the President of the Geographical 
Society for their ilevolion to their master. 

Ni ws h.\s been leceived from the leader of the German 
cxpetliiion in South America, I>r. von den Steinen. The expe 
(lit ion li.ad .arrived at Aldea dos Hacairis, on the Rio Parana* 

I tinga, the ultimate point from wliich regular communication with 
I the civilised world is possible, 'rheir journey had been con- 
iileialdy tlclayetl by untoward circumstances and difficulties. 
'Phey left Cuyaba on May 26, and reached Rosario on June 2. 
'There they stayed a few days to put chase provisions. On June 14 
they reached the first Ahleamcnlo of the Bacairis on the Rio 
Novo, a tributary of the Arino, 'There they remained a week, 
making .anthrojmlogical and linguistic investigations. They 
ctmtinued their march on June 21, and arrived at Aldea on the 
2S1I1. On July 5 they were to cross the Paranatinga. 

A (Ii'.utJKAriiiCAi. Society is about to l>e founded in the 
.Scottish capital ; it is to be opened next month by Mr. H. M. 
.Stanley. 


A GIGANTIC EARTHWORM 

TT is well knowm that earlhwtirms exist in many parts of the 
world of enormous size compared to those with which we 
are familiar in this country, 

l>r. I'empleton mentions (sec Proc'edtngs of the Zoological 
Society, 1844, p. 89) large worms which are abundant after 
heavy sluiw-ers in many parts of the island ; this species, 
named by him Afrj^sto/rx rarrN/ruSf is represented by a 
niiiiiber of examples in the British Museum, some of which 
are certainly more than two feet long. In South America at 
least tw-o distinct genera are to be found which attain to a very 
considerable size. I'rof. Perrier, w ho is so well known as an 
authority iqwn the anatomy of the group, has given them the 
appropriate name of Anfeuf and Titanms, Dr. Horst of Leyden, 
also well known for his researches into the anatomy of earth- 
worms, has published in the ** Notes from the Leyden Museum ** 
a description of two species belonging to another genus, Aeantho- 
dnlus^ which measure three feet or so in length ; they are natives 
of Western Africa Australia and New Zealand are also in- 
habited by these gigantic creatures. Prof. Thomas, of Auckland, 
New Zealand, informs me that he has heard of a large earth- 
worm two or three feet in length, which is to be found in the 
interior of the island, and one of similar size has lately been 
described from South Australia, by Prof. M*Coy, under the 
name of Mr^astolidfs, There is, however, a still larger sp^es 
which inhabits South Africa. Forty years ago Rapp described 
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and figured ^ earthworm six feet two inches in length, which | 
was obtained from the neighbourhood of Port Elizabeth, but • 
since that time there does not appear to have been any further I 
descnption of the animal. Being anxious to secure a specimen ' 
for dissection. I applied to the Rev. G. R. Fisk, who most ! 
kmdiy sent me a llvi^ one ; it is the same species as that j 
described by Rapp, but is not quite so laige ; it measured between 
four and five feet in length, and about half an inch in diameter ; 

measurements are, however, rather under than over-stated ; 

It IS not easy to get an exact idea of the length of the animal, 
^cc It expands and contracte within such very wide limits. 
The genwl appearanw is much like that of the common British 
speaes, the bristles being disposed in four series of jmirs to each 
segment ; this outward resemblance is not borne out by the 
mtemal structure, which is very diftorent from that of Lumbricus 
or any other genus. 

These inoubtrous worms appear to be fairly a’lininnt in the 
neighhourhocxl of Port Eliz.abeth and other parts of the Cape 
Colony (see the Crt/if Tim siw May 29, 18S4), but are only 
scisni to ui »vo about at night like our 
15 ! itish worms ; only heavy and prolonged r.iins drive them to 
the surface from their under, ;round hunows ; on such occasions, 
as I am informed by a correspondeiil at KIcinpoort, w hich only 
take place a few' times a year, -the groui.d is often coverc i by 
hundreds of these creatures slow ly crawling about in all direc- 
tions ; they must prc-^eiU a most ifiuarkalile sight ; as a general 
rule they do not return into the earth after the rain has ceased, 
but remain alxjve gnund, and are shortly killed l»y the sun. j 
I he same gentleman st.iics that the soil in wh>ch he has 
observed thctu is of a hard clayey nature, and retains a 
amount of water, which is invariably brackish, 

1 his fact has some significance in c 'nncction with the geo- 
graphical distribution o| carthw'orm.s. It \\as foimcrly believed 
that earthworms and their eggs were killed by immersion in sail 
WMter, and consequently the jiroenee of similar or closely-allied 
.sjiecies in two regions now' separated by ihe sea would l)e a 
strong indication of a ]-reNioiis land connection, selling .askle, of 
course, tho e cases evidently due to man’s interference {/./'. tiic 
importation of earthw'.<rms from trojjic.d countries am )ug the 
r of j)laiit>‘), 1 he fact that tliis cartiiuorni fi mi the (/ape, 
and presuma ly its eggs, are uu iff ‘cfed ]»y luMckish water, aiicl 
still more the occurrence of another genus, Ponfoiirilu^ (tf. 
Perrier, Avih. de ZooL Exp,^ t. ix.), among <lcc.iying seaweed 
c.ast up by tlie sea, shows plainly that the gr-.ate i caution must 
be observed in drawing any such conclusions. 

Zoological Gardens, N.W, K. I 5 i ih»aud 


THE ACTKhW OF A.XfMOXlA U/\)N S()AfE 
LhPinoPTFROUS /V<;j//t A 7:v 

0 or three years Ijack, some entomological friends induced 

me to kill all niy insects with ammonia, instead of emjdoy- 
ing potassium cyiuiide, and 1 have never regretted the cliauge I 
then made. Nearly the first sj)eeies so treaied wa^. McLinufi^in 
galatAca, and on oj>cning the pill-boxes I was much sur]*rised 
to find every one of them of a beautiful primrose-yellow colour. 
In a few moments the ))rinirosc-yellf»w ha<l v.anished and the 
insects were of their normal while again. ICvidently this pheno- 
menon was due to the volatile ammonia, so 1 held a -jiecnn n 
over the bottle, and instantly the primrose colour returned, only 
to disappear again with the dejiartiire of the juiiigent amm(jniacal 
fimies. Ihe reagent employed was a saturated ac^ueous solution 
of ammonia, and the black pigment of the wings remained un- 
changed throughout. Now here wsls somctiiing of great interest 
and well worth inve«*tigation, so 1 determined to follow it up, 
and since that time have never lost ao opjxjrtuniiy for experi- 
ment or study. Many of my friends are now familiar with the 
results obtain^ but as they ap]>cared to be previously unknown 
to all those with whom I have communicated on the subject, 1 
have thought it best to place them on record. I'liey may be 
well known and authenticated, but to ascertain this a careful 
s^rch through the vust mass of the chemical and microscopical 
literature both of this country and the Continent would be re- 
quire^ and for this my spare time is quite inadequate. I must 
therefore mve the indulgence of those who may be familiar with 
the facts herein recorded. Naturally, the first species selected 
for ex^iment was MtUnargia galatkea. As before, ammonia 
gave the primrose coloration. The next reagent employed was 
a solution of j ota'-siutn hydrate, in which pieces of the wing 


were placed, and they immediately turned yellow. Other 
alkalis, such as solutions of sodium hydrate and barium hydrate, 
were tried, and gave similar results, the only difference being 
that with the fixed alkalis the primrose coloration was 
permanent, whereas with ammonia it was necessarily fleeting. 

As alkali turned the pigment yellow, acids I thought might 
prevent this, or even produce another colour. Accordingly the 
wings were treated with a great many acids, the chief being 
sulphuric, nitric, sulphurous, hydrochloric, phosphoric, and 
acetic. With all these, when used in excess of the alkali, the 
pigment was restored to its natural while colour. I also found, 
that whenever the liquid employed was exactly neutral to both 
red and blue litmus, the pigment remained unchanged, whilst 
the slightest addition of alkali produced the jmnirose-yellow, and 
when acid predominated the normal colour prevailed. Thus, we 
see, this pigment is a good test for alkalinity. 

'Fo enumerate all the sjiecies experimcniotl u]Hm would oc- 
cupy too much si>ace, so 1 will only give tlio most important. 
As some Continental species are mentioned, I have followed 
Staudinger s arrangement. Papilh machaon and other Papilios 
were unchanged, and the same may be said of tlie genus Thais, 
Parnisshts opAi>^ P. dtpust and P. mucfnosync turned a pale 
yellow. With such semi-transparent species a deeper colora- 
tion could not be expected, from the small amount of pigment 
present. 

None of the s]H‘cics of Aporuu PPrtSf or A td/uudt arts s\\owed 
any alteration with ammonia, but Lcuctphasia sittapis and its 
vars. /iitbyn\ ^:c., exhibited a delicate jirimrose colour. Not a 
.ingle species in Coiitis^ I'hubi^ or Polyommatus 

changed ; but the behaviour of the species of l.ycafta was 
extremely curious and somewhat unexpected. ar^iaiies^ L, 
ar\ito!usy mhuffia (- i/.V/m), I - atL\)y aboHy avion, 

and cHphcntus remaiiictl unaltered. /.. ba/iva, uryyro/oxus 
(- opili'li\ orbilnhi.s, iros, inirtts ( -n/.'-t/v), aumedon, 

antatthy adoiii')y jolas, and es]>eciaUy 

a^trartht' ay si ii), •orydotty and were beautifully suf- 

fused with primrose on the under siile and cilia, wherever the 
while pigment occurs. It is difFicult to say why some of the 
species in this genus are unaflecicd, whilst «>lhers exhibit the 
most gorgeous colouring ; lull in the case of A. arifiohiSy at least, 
this may be accounted for. 'I'he pale bluish while of the under 
sitle Is not the result of white j>igmenl at all, but is due to 
rctlectc<l light from tin* almost pigmeiilless scales, in which a 
change coulil tint be looked for. All the species which were 
cxamiiicil in Ncmcobius, Charaxc^y Apnturay i.imeniti^, Vanessa, 
Meli u'ty aiiil A\.ynnis exhibited no change. In the Satyridee, 
besides Melanaij^uty iEttis u/lo is clearly suffused with primrose 
beneath. In Sa/yrus, .S’, eirce and .S’. bn\\et\\ have tlie white 
bands chaiige<l, but S, uhyouc and .S’, scni lt' arc not affected. 
Prcbia and Pavarge are alike unchanged, Ornouymphn hero, 
C. atr.Tuta (ainl vars.), C, pamphiltiSy and (yphon { -dirous), have 
the cilia and uiuler side deeply suffused willi yellow. Of the 
Hesperid'.e, Spdothyru^ aheu'y Syrichtbus nlvcAuSy .S’. serra'Hla, 
anti mah\,' (- alrtudus), all have the whites changetl to prim- 
rose, but Nisoniadesy Ilrspcria, anti CarLrocephalus are not 
affected. 

With the llticroCiTa 1 have obtained but negative results, 
alihougb the number of sj>ecics oj)erated upon are to be counted 
by buiitlreds. It would be unsafe to generalise with such scanty 
data to go uj»on, but a few remarks may be ventured. The white 
pigmentary deposits of Pier is .and .although to the 

eye the same, must have a very different chemical constitution, 
and at one lime I thought the negative ammonia results would 
be a good character of the i'icridcc, in contradistinction to Melan* 
argiQy &c. ; but facts would nor support this speculation, for 
lAucopha ia j;roved refractory, and the Satyridx gave results bv 
no means uniform. Many more experiments must be performed. 
Nature must be thoughtfully questioned again and again before 
w'e can possess a firm basis for speculation. 

Hitherto changes of colour only have been dealt with, and 
few reagents emiHoyed, but by recent experiments on the solu- 
bility of the various pigments in difl’erent media, most interesting 
facts have lieen brought to light, which in the future I hope to 
communicate. What a wonderful and lovely sight is the under 
side of Vanessa utalanta! It has at least a dozen shades of 
colour, most exquisitely mingled. Some day these colours will 
be analysed and their constitution made known. The results 
herein recorded may then be of service. 

George Coverdals 

24, Fleming Road, I^rrimore Square, S.£., August 16 
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SCOTTISH FISHERY RESEARCHES 

A ppendix F of the Report of the Scottish Fishery 
Board contains a series of valuable jiapers with accu- 
rate and well executed jdates. T)r, Stirling gives a pre- 
liminary report on “ The Chemistry and Histology of the 
Digestive Organs of Fishes.** I’he first part gives the results of 
chemical investigations of the digestive processes in the herring, 
cod, haddock, and skate. 'I'he second part deals exclusively 
with the intestinal tract of the herring. The muscular coat of 
the frs»ifdiagiis consists of strijied muscular fibres arranged more 
or less regularly at the upper part, but disposed circularly in 
several layers at the lower. The mucous menibrane of the 
fesophagus has longitudinal folds, and is lined with cylindrical 
epithelium interspersed with numerous goblet cells. The ceso- 
|)hageal glands are siinplc tubular glands, with, nt first, a very 
short secreting portion, 'fhe glands in the “cnrdiac sac,’* or 
“cro])," are, like those of the asophagus, blanched tubular 
glands lined in their upper part by tall columnar eiiit helium, and 
in their secret r»ry ])arls hy a single* layer of cubical cells, like the i 
“outer** cells of the fundus in mammals, 'fhe gland tubes 
become shorter towards the lower part of the cardiac s.ic, and 
they are absent in the pneumatic duct, which is lined hy a single 
layer of columnar epithelium, and divided into two compartments 
by fol(K of the iiuicoiis membrane. Dr. Stirling lias found that 
the organ wJiich h.as been hitherto known ns the “crop” in 
(lie lu'rring, is something more than a mere receptacle, and 
enrresponds in structure and function to the cardiac portion of 
the stomach of higher vertebrates. There is a striking resem- 
blance between the cells lining the secretory portion of the gland 
lubes and the “ouler cells*’ in the mammalian stomach, the 
point of difference being that the tubes arc lined by a single 
continuous layer of these cells, 'riiere an* apjiarenlly no internal 
layers of cells comjiarnble to the inner cells <if mammals, and, as 
might be perhaps expected, the glands are simpler than those of 
the mammals, and without that difTerentiation of tissue which is 
brought about by specialisation of function. One cell may sub- 
serve two functions, and, from an evolutionist’s point of view*, 
the secretion of an acid and the formation of a ferment 
have not ns yet in the fishes been relegated to two distinct 
selH of cells. The pyloric or stomach is that short tubular 
organ with thick muscular walls, and resembling a gizzard, 
wliich opens out of the crop and is continued into the in- 
testine. The surface of the mucous meiuhrane consists of 
irregular depressions, which are deeper than those of the cardiac 
sac and may be regarded as crypts. The pyloric sac is always 
lined by a very thick coaling of mucus, winch not only lies on 
the surface, but dips flown into the pyloric crypts. 'Mie surface 
of the t^yloric sac and the glands or crypts are lined throughout 
with a single layer of tall, narrow, columnar epithelium, having 
the same character ns that which lines the gland duets and the 
surface of the caifline sac. 'I'herc is no muscularis mucosse. 
The circular muscular coat is very thick, while the longitudinal 
is thin. Structurally the pyloric sac is comparable to the pyloric 
end of the mammalian stomach. Tlales i. and ii. give series 
of fipiures ilUistraiing various points in the anatomy of the 
intestinal part of the herring. 

Prof. Macintosh gives a short note of preliminary observations 
made nt the Marine Station, St. Andrew's, on the ova of various 
food fishes. C<k! ova were specially examined, and experiments 
made ns to their buoyancy and the eflects of impure water, 
wdiich proved very marked, and of changes of temperature. The 
small size of the yf»lk-sac, as well as the activity shown from 
the first by the newly-hatched fish show that they must soon 
take in nourishment from without. The ova of the common 
flounder were successfully hatched out. Other forms ex.imined 
find exj>erimented on were the long rough dab, turbot, Cjc/i*- 
f/entf ium/ms, herring, &c., and amongst invertebrates the ova 
of squids, Afa/ira, wiielk, nudibranchs, mussel, AsUnas rubefts^ 
lobster, and shore-crab. 

The vexed (question as to whether the sprat is a separate species 
of the Clut>eida; or merely the young of 4 he herring is satisfac- 
torilv settled in favour of the former opinion in the first part of 
the Report on the Sprat Fishing during the Winter of 1883-84, 
by T. Matthews Duncan, F.R.S.E., in which definitions of the 
differences in external and internal characters are distinctly 
proved. The sprat is more graceful in shape and slightly thicker 
m body than the young herring. The dorsal surface of the head 
is proportionally slightly longer in the herring, the operculum 
therefore extending further hack. The suhoperculum in the 


sprat is shorter and more triangular. The lower jaw is always 
longer and the diameter of the eye rather larger in the herring. 
In Wh sprat and herring the lower edge of the belly from the 
anal fin forwards is covered by a series of scales, having a central 
longitudinal “keel” and two lateral rays projecting forwards 
and upwards. These are more numerous but weaker in the 
herring than in the sprat, where the central keel is stronger and 
the termination forms a sharp point, so that the difference can 
cosily be felt. In the sprat the pelvic fin is anterior to the first 
ray of the dorsal, whilst in the herring it is posterior to it. The 
pectoral fin is placed proportionately further back in the 
herring, and the centre of the dorsal slightly behind the centre 
of the body, 'rhe position of the dorsal fin varies more in the 
sprat, the position of the anal fin more in the herring. TJie 
number of rays in the pectoral, dorsal, and anal fins is not con- 
stant in either sj)ecic*s, but appears invariable in the j>clvic fin, 
that of the licrring having two rays more. The arrangement t)f 
the teeth in Innh species is the same on the maxilla;, premaxilUv, 
and tongue, but those on the longue arc smaller in the sprat, 
and the vomerine teeth jjresent in the herring are entirely 
wanting. 'I'he same superiority, as far as number is concerned, 
shown l)y the herring in the fin rays, scales, &c., is seen in com- 
parison of other organs, tlic vertehne, gill-rakers, and filaments, 
the Imnnchial aiul pseudo-liranchial filaments, and the branchio- 
stcgal rays, being all more numerous than in the sprat. 'I'he 
pyloric caeca are also more numerous. The slender duct by 
which the stomach (crop of Huxley, Nature, vol. xxiii. p. 607) 
communicates j>()Steriorly with the swim-bladder is slightly 
shorter and thicker in the sprat. In the herring the anterior 
end of the swim-bladder gives off two delicate branches, which 
run forward at first along each side of the parasphenoid, then 
diverge, and enter a small spincile-shaped capsule. From the 
anterior end of this cai)sule the duct passes out, and divides into 
^ two brjtnches, one of wliich runs straight forwanl fiom the vesicle, 

I whilst the Ollier passes outwards at nearly a right angle. In the 
! herring the ducts are verj' delicate tubes, measuring, in a herring 
j 120 mm. long, 0’9 mni. in diameter, and are surrounded by a carti* 

! laginous sheath, *25 mm. in external diameter. The ducts meet 
])osteriorly in the middle line, and ojien hy a single .aperture into 
the narrow anterior end of the swim- bladder, Tne spindle- 
shajied ca]>sule is about I inm. long by *6 mm. broad, and the 
1 spherical capsules are about I ’3 mm. in diameter, the anterior 
tine slightly larger. 'I’he sprat, however, shows a remarkable 
dep.'irture from this arrangeincnl. 'I'lic ducts are about the same 
size as, and their form anil direction arc similar to, those in the 
young herring, though, at the ]>oinl where they diverge from 
the parasphenoid (about 5 mm. irom rhe .swim-biadder) they lie 
higher, and are more difficult to follriw. But the duct on each 
.side ends in a capsule only, exactly .similar to that of the 

herring, and it neither forms a sjiindle-shaped dilatation, nor 
gives tiff a branch to a second vesicle. 'I'hiis, while in the herring 
there are three vesicles on each side of the head, all containing 
air, in the sprat there is only one. The foregoing differences 
arc so numerous and so constant nt all seasons that there can be 
no question as to the sprat being a distinct species from the 
herring, a further proof being that the former is found with de- 
veloi>ed milt and roe. Mr. Matthews .show's in Plate iii. the 
difference between sprat and herring in the shape of the body 
and the keel scales, in the size of the ova, and in the formation 
of the air-vesicles of the ear. 

In the valuable paj^cr on the “Natural History of the 
Herring” Prof. Cossar Ewart, Convener of the Scientific Com- 
mittee, treats of the varieties of the herring, the migration, the 
spawning-ground, the process of spawning, and the artificial 
fertilisation and hatching of ova. The varieties of the herring 
have long been discussed in all countries frequented by this fish, 
and differences believed to exist not only between herrii^ of 
different countries, but of different districts and seasons. How 
far this may be tnie could not be determined even by careful 
examination and figuring of over 500 specimens, taken at 
different parts of the coast during winter and spring. Compari- 
sons of outline show not so much that the hemng of one district , 
differ from those of another, but that there is a remarkable 
variation amongst herring cauj^t at the same time. Heincke 
(“Varietaten d. Herings. Jiuirb. d. Comm, inKeil, 187^78”) 
considers the position of the dorsal and pelvic fins of great im- 
portance, but, as specimens examined of the same length, 
caught at the same place, and as nearly as possible at the same 
stage of maturity, showed more difference than Heincke finds in 
his autumn and spring herring, some better character must be 
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considered requisite. It seems unlikely that the same herring 
spawn twice a year, but that the fish which spawn in the spring 
and autumn of one year do not spawn again respectively till the 
spring and autumn of the next year, in which case it is difficult to 
account for two distinct races of herring. It ma>] be supposed 
that at first all herring were in the habit of spawning about the 
same period, but as time went on they were found spawning 
during every month of the year. Specimens of ova, for example, 
have TCen sent nearly ever)' week from the Aberdeenshire coast, 
showing that herring have been spawning uninterruptedly in one 
district fior at least ten months, from August 1883 to June 1884. 
The explanation of why at the prcNcnt day there are two great 
spawning periods is not that spring and autumn are the two best 
{.periods for the dejK)siting and hatching of the eggs, but that 
these are the two most favourable periods for the appearance of 
the fr>', as then the surface-forms on which they feed are more 
abundant, as examination of the llallantrae Hank showed. In 
the case of the herring the number of individuals does not depend 
so much on the number of eggs hatched as on the number of fry 
that survive. These when hatched are at first protected by their 
minute size and great transparency, and, given sufficient food, 
are likely to pass safely through the larval stage. If the larval 
food were more abundant in autumn and in spring, more fiy ^ 
W'ould naturally sur\’ive at these periods, and tliis would ulti- ' 
mately result in the formation of great shoals of autumn and j 
spring herrings. All that ha*, been written on the migration of 
the herring leaves us still ver)’ much in the dark a> to either the 
extent or the cau^e^ of it. Meantime, we may suppose that the 
movements of the herring arc regulated during a greater ]>art of 
the year by the supply of food, which naturally renders their move- 
ments very inconstant, and during the rest of the year by wbal 
may be termed their spawning instinct. 'I'his seems to itnply 
vseveral things, hut it specially leads the herring to siOecl ground , 
suitable for the dei>osit of eggs, waters having a suitable depth, 
and water which wdll provide abundant food for the young fry. 

It has been long known, and was placed beyond doubt by the 
Fishery Board investigations of 1802*63, that herring w ere’ wont 
to spawn on hard ground. A very eom])lcte survey of the 
liallantrae not only corroborated this fact, but sliowed that the 
herring even preferred to de|>osil their ova in the I ms in -shaped 
gravel-coated areas, where presumably the water is stiller than 
over the stone-covered ridges, and where it covered many scpiarc 
yards with a layer nearly half an inch in thickness. Fggs were . 
al*.o often found arranged in low masses over the surface (»f the | 
long stems of laminaria. In several instances tlic dredge had 
apparently come upon part of the hank where the eggs 
Jay “to a very great depth,” hut on examination it W’as 
found that the spawn, instead of forming thick masses, was 
arranged in irregular heaps ranging from a cpiarter to lualf 
an inch in thickness, and vaiying in size from scarcely an inch 
to nearly six inches scpiarc. By laying the portions side l)y 
side in a tank it was possible to obtain a very accurate notion 
of the arrangement of the undisturbed ova, w'hich certainly • 
often form a regular layer covering several yards of the iKHioin. ' 
On the east coast, judging from the bpecimetis bnnight up by 
the long-line fishermen, the herring seem to select hard ground 
plentifully covered with sea firs, especially //jc/ra//wa»fria and 
Anfmnulnria» Fishermen and others believe that there is some 
relation between the herring deserting any given spawning- 
^und — such as the once much-frequented bank off Dunbar and 
the equally famous Oudlam Bank in the Moray Firth— and the 
loss of herring-nets during storms, or when ovcr-fishcd. The 
reason is that nets loaded with putrefying fish, when left on the 
ground, cause the herring to seek more agreeable hanks clse- 
W'here. This pollution would lie continued and extended by 
]X)rtions of the net continuing to fish during the whole season, 
so that not only might the eggs first de})osited lie destroyed, but 
fish which might have spawned on other portions of the bank I>e 
taken, and their eggs, though shed, rendered useless. In this 
way not only the greater part of a shoal, but, what is of even 
gr^er importance, nearly all the eg^s deposited during the 
spawning period might be destroyed, and the sur\’ivors of the com 
parativdy small brood hatched desert their birthplace as spawn 
ing-CTOund and cast in their lot gregariously with the first large 
shoal they met with. In the artificial fertilisation and hatch- 
ing of herring ova the natural process of spawning was followed 
as far as possible, and many thousands of ems treated in this 
way on March 8 hatched out on March 28, 29, and 30, the 
temperature varying from 41* to 44* F. When the eggs had 
been plentiiuUy supplied with pure water, the extremely active 


embryos kept revohing or wriggling inside the cai>sulc, till this 
ruptured and allowed the larval herring to escape head-foremost. 
But if the supply of pure water had been limited, the capsule 
gave way prematurely, the long, slender body escaped, but the 
head remained within, and the embryo usually perished in spite 
of all efforts to escape. I'he hatching was greatly expedited by 
the temiHM-ature of the water being slightly raised. As soon as 
the fr)’ escape, they begin to try and ascend towards the surface, 
which they generally succeed in reaching on the fourth day, 
when they are found swimming freely about. This instinctive 
desire to rise to the surface as sotm as they escape frooi the egg- 
cnpsulc is evidently intended to bring them to the vicinity of the 
food, on which, after the fourth or fifth day, they de]H*nd^ for 
nourishment. Sketches arc given (Plates iv. v.) of herring, 
illustrating the different positions of the fins. A iunt> of the 
Ball.antrae spawn ing-bsink (Plate vl.), and drawings of a colony 
of ffytirallmafwia fakaf a [VlaW vii. ) and autettnina 

(Plate viii.), with cluster of eggs at t a diet I A series of figures 
(Plate ix.)show the eggs deposited arlificially on glass and natu- 
rally on stones, gnavcl, and on a lost net dreilged at B.allantrae, 

A number of interesting s]>ecimens received by the Board are 
likewise described and figured : — (i) A new Blcnny [Lumpeuu 
lampreUtformis^ Plate x.), believed to lie the first specimen re- 
corded from the shores of the British Isles ; it measured 10*7 
inches in length, and was taken in forty falhoins of writer, fifteen 
miles off St. Abb’s Head. (2) A fine Torp'cfo tiohtiinfta (Plate 
xi.) taken off l.ybsit'v in forty fnlhoms of water. (3) A Comber 
(SmtMttus oibrillt}^ Plate xii.) taken ofV .Shetland, the fii*st re- 
eonledinthe North .Seas. (4) A 'I'urbot {Nhomhus m'lximu.u 
Plate xiii.), dark on both sides, with an eyi* on i*!ieh side of the 
hoatl and rouixle*! frontal piocess, taken olT Anstnitlicr. (5) A 
splendid Opal) [/.oMpnx luua)^ four feet in length, taken in 
seventy-five fathoms of water off Fluga, ShiMland, and now being 
examined by Prof, 'Pu ner, F. R.S. Another item is a list 
pile(! by Miss Maclagan of edible British fishes ami mollusks, 
with their Latin, French, Italian, and (ierinan synonyms. 


THE BRITISH ASSOCIATION 
Section D— Bidi.ooy 
Department of Zoology anil Botany 

Remarks att the Chararttrhtie Features of North Amenratt 
Ves^etatioHy by Prof, Asa (»ray. — 'I'he first impression produced 
on a visitor from Kurope to the Atlantic coast would be thi 
similarity of the flora to that of Kngland, many of the plants 
being almost or quite the same. The larger number of these 
are obviously introduced. 'I’lic mullein, the toad-flax, the rib- 
worts, the milfoil, the clovers, thrive by every roadside as in 
Engkaml, and perlmps with even greater luxuriance, the compe- 
tition being less. This strongly suggests thi* idon that the dis- 
tribution of plants is not always dm* so much to a<laptnfion as to 
opportunity. As one proceeds westward and southward, the 
fifference becomes more markerl, the F.uropean lyi^e gradually 
disappearing. But as luiropc.'in settlements extend, the settlers 
carry their jdants with them, and the plants are well up to the 
time, and travel by rail. On the other liand, some plants, but a 
much smaller number, arc carried from America to Europe, 
and naturalised there. Such are Imtati^ns fulva anrl Ilrigeion 
eanntienHs. Turning from similarities to differences, one of the 
first points that strikes a European visitor is the great wealth of 
trees and shrulis. 'I’his Prof. Gray illustrated by giving the 
number of European and North American sjiecies in the most 
important arliorcsccnt t»rdcrs. 'I’he reason of this is ])robably 
to be found in the different conditions of the two continents 
during the period of glaciation. The flora of Eiiro|>e is 
exceptionally jwor in trees, and, on the return of a warmer 
climate, the return northwards of those th.it survived in the 
south was barred by the Mediterranean. The fossil remains 
of trees belonging to many tropical order's are found in our 
Miocene and Pliocene strata. In America, on the contraiy, 
there was nothing to prevent their gradual retirn from the south, 
and acco*-dingly we find solitary examples, or in some cases a 
larger number of representatives, of many tropical orders amonf[ 
the trees of the Northern States. Such aie Memspermvm (Mem- 
%peTtaac!cse)^ LirtodendroH (Magnoliaceac), Z>/W/yrtf.r(Ebcnace8B), 
Tecoma (Bignoniacese), and many others. This difference 
is also promoted by the greater heat of the American 
summer as compared with that of Europe. On the high 
lands of North America are also many Arctic plants, which 
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remained after the Glacial period had passed away ; but this 
flora is insigniHcant compared with that of Europe. A few species 
are found on the cool shores of ].,ake Superior, the shores of 
Labrador, and certain summits of the Appalachian Mountains. 
One of the most interesting features of North American botany 
is an outlying region of a true tropical flora which extends 
northwards up the Atlantic coast as far as the “ pine-barrens ” 
of New Jersey. Proceeding westwards, whether in the States 
or in Canada, a gradual striking change is observed : not only 
do the Kunjpean importation^ disappear, but Kuro])ean genera 
give place to those specially characteristic of the western con- 
tinent. Here above all is to be observed the extraordinary 
wealth of Compositas, which make up about one-eighth of the 
total phanerogamous flora of North America ; great numbers 
of s|>ecics of -dt/rr, Soiida^o, Eupatorinm^ Silphiiim., and other 
genera, Hetween the wooded region of the Atlantic and the 
wocKled regifm of the Pacific coast, there is an immense tract of 
wfiodle s prairie land, the home of the “ buffalo” and of many 
grasses; and in the spring the number of bright coloured 
herbaceous plants is also very large. 'J hese plains arc destitute 
of water, and probaldy never grew trees, and are capable of 
growing nothing but herbaceous plants, which completely dis- 
appear in the* hot dry summer. 'I'hcn comes the great chain of 
the Kockv Mountains, which arc well wooded on their sides, and 
have on tlicir summits a flora of about 200 Arctic species. Wbcij 
the traveller reache-, the Sierra Nevada, he enters perhaps the 
noblest coniferous forest in the world. I tut while the I'ncific 
coast is extraordinarily rich in Coniferm, it has a smaller number 
of trees belonging to other orders than the Atlantic coast ; the 
entire absence of oaks, ashes, and maples, is especially re- 
markable, 

Olfsm)iliofts OH tha Trappint: of Young Fish hv Virkn- 
laria by Prof. Moseley.*— Small ]v.*reh just out of the 

ovum were found in tlie l)lad<UMs of VtrUuloria 7>ulgat is, some 
of them caught by the head, some by lljo tail ; but very close 
•observation failed to <lelect tin* actual act of capture. No pro- 
cess of digestion has been disc<ivered, and the ol)jeel of the 
capture iv(|uiivs furflier ifivcstig.il ion. 

0 »t tht' ^ Ji'ssof' CoUtC^iou, to the p'orestev of the 

Uuiteti StotoK tu /vr A .ti* A'lttoro/ Hhto>y d/z/wv/w, by 

Allierl .S. Jliekmore. — 'I'he great iinp(»rlanec Of llu* forest ' 
iiidii.stries and lumber trade of the United Slates le«l Gen. 
Walker, the Supcrintemlenl of the Teiitli Census, to provide 
for a corps of competent experts, under the direction of Prof. 
Charles S. Sargent, who have made new explorations of our 
forest lands, and gathered original data regarding their present 
extent. 1 he results of (bese elaborate researches have been 
partially jniblished from time to time in the form of bulletins, 
and the couijilekMl work will soon appear in two large fpiarlo 
volumes of tJu- census :eries. To place this great fund of valu- 
nlde information befo c the artisan and labouring classes in an 
acces iblc form, a great collection of oiir forestry and its pro- 
<liicls was needed, and this iMr. Morris K. Jessop ofl’ered to 
provide at his own expense. After the field work idanncd by 
the census had been finished, Prof, Sargent tlireclod lus .assistants 
to return to the forests, and to eaiefully select the individually 
'largest anil soinulest tree (»f each species. Prof. Sargent is pre- 
paring a manual which will be a guide to the collection, aitd 
which contains all the most important information in the large 
census volume that will be useful to the visitors and to tbe 
artisan classes. 'I'he museum is most fortiiiiaic in its K»caUon 
in Central Park, whei-e more native and domesticated species 
we flourishing than can be seen together at any other place on 
the continent, I'his is the first effort yet made in thi" country 
to gather the native wooils together into one collection lui a I 
scale commensurate with the extent of the new continent and ' 
the importance of its forests. 

On the Origin of tresh'iviUet Faunas^ by W. f, Sollas, — 'I'he 
author commented on the lack of interest which' had been pre- 
viously taken in the subject, and then referred to the experi- 
ments made by Bourdon m changing salt water into fresh. The 
old idea that salt water had lieen the mother of life was now 
gcner^ly acknowledged. In the River Jumna, one thousand 
*nouth, were found marine forms of mollusks. We 
had to look further than change of teni|)erature and the compo- 
sition of the water for the manner in which marine sjiecimens 
obtained their distribution. The currents of rivers always flowed 
seawall and if free-swimming lar>*ae got a short distance up a 
nw they were certain to be washed down again. The case was 
inerent with swift* swimming fish, the Salmonidae, for instance, 


which were able to swim up stream and lay their eggs in lagoons. 
According to a table which he had prepared, nearly all the 
groups of fishes were both fresh-water and marine. He referred 
to the evidence afforded by geology to show that fresh-water 
forms were but modifications of those found in salt water. He 
believed the sea-water fauna had become fresh-water fauna in 
the times when tracts of salt water had become fresh-water lakes. 
He dwelt on the subject of secluded development, and concluded 
that the higher the organism the less possible was it to diverge 
from the parent stem. The tree of life at the present time 
rather put out new leaves than fresh branches. 

Prof. Murat of Harvard briefly criticised the pape’r. The 
subject was one, he said, rather for suggestion than dogma. 

On the Coneordance of the Mollmca inhabiting both sides of 
the No*th Atlantic^ by Dr. Gwyn Jeffreys. — It was recommended 
that this paper should be printed entire in the Proceedings, 

On the Identification of Animals and Plants of India which 
nre mentimtd by early Greek Authors^ by Prof. Valentine Ball, 
K.K..S. — He said that upon examination it had been found that 
many of the animals mentioned by Herodotus, Strabo, and 
other Greek historians, which had usually been regarded as 
myths by commentators, were easily identified as animals which 
were found to-day in the forests of India. For instance, the 
marticora mentioned by old classical writers, and usually regarded 
as a combination of tiger and scorpion, was really a tiger. It 
was said by the Greek writers that the marticora h.ad poisonous 
whiskers and a sling at the end of the tail. In India to-day the 
inhabitants still regarded the whiskers of the tiger as poisonous, 
and when one w’as killed they alw.ays look care to bum the 
whiskers. With regard to jdants, Herodotus mentioned the 
“ Indian reed ” or Calamus imiicu^, which was generally re- 
garded by scholars as the liamboo. This was, however, impos- 
sible, as the bamboo did not grow large enough to furnish 
luateri.al for canoes, as Herodotus exjiressly stated that the 
Calamus indicus did. 'I'he sptakcr thought it was the Palmyra 
palm which gresy in the valley of tbe Indus, and which was 
known in the Sanskrit langu.agc as the “ Father of Reeds.” 

J liere were many others of tliese animals and plants which 
could be identified, and when the wriitM’s investigations were 
published he hopt'd it would hi' found that he had exonerated 
the old travellers from the imjmlalion.s wliich had been cast on 
their veracity. 

On the Rudimentary Hind Limb of the Humpbacked Whale, 
Afega/'lera Fugimaua, by Prof. J. Stnithers. — He said the 
humpbacked whale was extremely rare on the British coast. 
One had been seen often spouting for some weeks in December 
in the birth of 'Pay ; it was murt.ally wounded, and finally 
towed ashore dead near Alierdeen. It was a male, forty feci 
in length. After it had been exhibited for a couple of weeks at 
piindee he had p.artially dissected it. Having been preserved, 
it was further exhibited, and lie had only completed his dissec- 
tion immediately previous to coming out. 'I'he jiresence of a 
rudimentary tliigh-bonc had been discovered in this species 
many years ago by the late Prof. Reinhardt of Copenhagen. 
'I'he thigh-bone was Comi>osed entirely of a cartilage of conical 
shape, in length five and a half inches on the right side, four 
inches on the left ; it w as incased in fibrous tissue, and rested loosely 
t»n the pelvic bone without articular surface. Lo king at the 
anatomical facts and comparing them with those of the othe. 
s]»eeies he had referred lo, the conclusion which must be arrived 
at was that the thigh-lame in the liumpbackcd w'halc was a 
iiulimcntarv structure, a vestige of a more complete limb 
possessed by ancestors, from which it was descended. The 
skeleton of this whale would be placed in the Dundee Museum, 
be hoj>ed, before the Association met in Aberdeen next year. 

On the Value of Neme-supply in the Determination of Muscular 
Anomalies, by Prof, D. J. Cunningham. — He spoke of the 
umscula stcrnalis as a new muscle in man, which had no counter- 
part among animals. It was, according to his ei^ricnce, found 
more frequently among females than males, while Prof. Sheppard, 
of McGill Collie, had, he learned, had three cases, all among 
males. 

Prof. Moseley said that this subject of the anomalies of 
the muscles had a very important bearing in solving many of 
the riddles of the evolutionarj’ theor}'. 

Prof. Stnithers said that while it was not at all imjxissible that 
new muscles were starting up within us, it was also possible that 
the mu^icles might have existed before, and not been discovered, 
as our predecessors did not examine things as closely as did the 
modern investigators in muscular anomalies. 
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Dr. G. E. Dobson regarded this muscle as a rudimentary 
vestige of a muscle found in all the lower animals, by the use 
of which they are enabled to draw in their head and* forelegs 
when they erect their spine. 

On the Mutual /^elation 0/ the Recent Groups of EchinotUrmSy 
by Prof. A. M. Marshall. — Of these there were four groups, the 
common starfish, brittle starfish, sea-urchins, and holothurians. 
He said the nerve-system was originally derived from the skin. 
In some animals the nerve system sank l>elow, in others it re- 
mained near the skin, these latter being in a more primitive 
condition than those in which the nerve-system had sunk down. 

Prof. Moseley characterised the paper as very valuable, having 
fully borne out all the discoveries t)f I’rof. Carpenter, whose 
advancing age had prevented his being j^resent. 

A pa|>er On the Fa'tal Membranes of the Marsuf^iaFy by Mr. A. 
H. Caldwell, who was sent to Australia by the British Associa- 
tion to investigate certain interesting biological questions, was 
read, in his absence, by Mr. Sedgwick. It gave an account 
of the development of the marsiqual embryo, which has been 
hitherto a riddle in biology. A letter fnmi Mr. Caldwell a.s to 
the progress of his investigations in Australia was also read. 

On Some Pecnlhri ies in the Geoi:rnphkal Distribution and 
Habits of Certain Mammals Inhabiting Contincfitat aad Oceanic 
Islandsyhy G. K. l)ob.>on, M.A., F. R.S. — 'I'he geogr.ijdiical 
distribution of mammals inhabiting continental and oceanic 
islands has been lately so ably treated of by Mr. Wallace, in his 
work “Island I.ife,’*^ that 1 do not jmrpose entering up<*n the 
subject from a general point of view, but will limit my remarks 
to some peculiarities of distribution which have attracted my 
attention w'hile engaged in the special study of certain mam- 
malian orders ; I refer particularly to the Chiroptera and Insecli- 
vora. It is an interesting fact, not hitherto noticed, that many 
of the most characteristic species of the Chiroptcrous fauna of 
Australia have their nearest allies, not in the Oriental, but in the 
Ethiopian Region, thus contrasting remarkably with the avifauna. 
The remarkable genus Chalmolobus is represented only in Africa 
south of the equator and in Australia, a single species extend- 
ing into New' Zealand. Again, th? sj)ecies of the ^ub-genus 
Mormofte^Ui^y which belongs to a genus {Nyctinomus) <)f world- 
wide distribution, is limited to the same zoological regions, being 
found only in .\frica south of the etpiator, Madagascar, the 
Mascarene Islnnds. Australia, and Norfolk Island. The presence 
of a species of this genus in Norfolk Island and its absence from 
New Zcnlan<l i.s very remarkable, for, as I pointed out for the 
first time about ten years ago, one of the two New Zealand b.al*, 
know'n, namely Chalinolobus tnberculatu^y is also common in 
Australia. The species of the extiaordinarily specialised genus 
Megadermm have their headquarters in the Oriental and Ethio- 
pian Regions ; yet the largest species not only of the genus, but 
also of all known insectivorous hats, namely M. gi^asy lately 
described by the writer from Central Queensland, has its nearest 
ally, not in any of the Oriental species, but in M. cor from 
Eastern Africa. Another very remarkable leaf-nosed bat, the 
type of my genus TrUvnopisy found in Madagascar, Eastern 
Africa, and rer-,ia, but unknown in the well-searched Oriental 
Region, has its nearest and only ally in Rhinonycteris aurantin of 
Australia, the type of another very ]>eculiar genus. Finally, 
Australia agrees much more closely with Madagascar and the 
Mascarr-ne Islands than with the Oriental Region in the specie.s 
of the large genus Pteropu^y for, while species of the section of 
which Pt. vufaris of Madagascar is characteristic are well re- 
presented in the former regions, they arc absent from the latter. 
Furthennore it is noticeable that, while 80 per cent, of the 
species of the genus inhabit the Australian Region and Mada- 
^car with its islands, a single species only has found its way to 
the great continent of Hindostan and to Ceylon. 

On the Geo^aphical DistribuGm of the 1 . nr idee (Gulls and 
Perns) unth Special Reference to Canadian Speciesy by Howard 
Saunders. 

Result of the Investigations of Insular FloraSy by W. B, 
Hemsley. 

Some Oh ervations on the Direct Descendants of Bos primk 
genius in Great Britainy by G. P. Hughes. 

On Natural Co-ordinaion as Evinced in Organic EvolutioHy 
by Dr. W. Fraser. 

Department of Anatomy and Physiology 

On the Pr. sence of Eyes and Other Sense-Organs in the Shells 
of CkUonidety by H, N. Moseley, M.A., F.R.S., Linacre | 
Professor of Human and Compirattve Anatomy in the Uni- 


versity of Oxford, — The Chitonidre have hitherto been regarded 
as characterised by an entire absence of organs of vision, the 
presence of eyes in the shells of numerous genera having been 
entirely overlooked by naturalists. The author first discovered 
eyes in a specimen of Schizochiton incisusy dredged by Capt, 
Chimmo, R.N., in the Sulu Sea, in which species thejr are 
larger and more conspicuous than elsewhere, and on examining 
carefully the sheiks of certain other forms, found eyes present 
there also. The eyes are entirely confined to the shells, and to 
the exp 'St?d parts of these, the “tegmenta " n )t occurrin*; at all 
on the “ articulainenta.” They never occur on the girdle or 
z me, or any other part of the mantle. They .appear as bright, 
highly-refracting, convex Imads on the shell-surfiu*es, encircled by 
zones of dark pigment formed by the choroid layers. The eyes 
are usually circular in outline, and very minute, measuring in 
Schizochiton incisus about l/l75th of an inch in diameter, in 
Acixnt ho pleura spiniger l/35oth of an inch, anti in Cor phicum 
aculca^uniy in which thev arc twal in outline, i/6ooth of an inch 
by about i/400th. In the case of all the intermediate shells the 
eyes arc confineil to the area; lateralcs, or to the lines of demar- 
cati.m between the area? lateralcs and the area ccntmlis, which 
latter is usually entirely devoid of them. In some genera of 
Chitoiiidie, such as Acanthopleur.a and Corephicum, the eyes 
appc.-ir to be often de.stroyed and olditcrated in the older regions 
of the shells by decay and delamination of the tegmental .surface, 
or its dcaruction by boring Algie or animals. They are, how- 
ever, con tantly re-formed by the mantle in the process of 
growth of the sb<‘ll at the growing margin of the tegmentum, 
and may he observed in tins siliiatioii in all stages of construc- 
tion. In other genera, such as Tonicia, the eyes lie in shallow 
]>its of the shell-surfaces, and thus escape destruction by wear, 
nearly the entire number which have been formed being thus 
found ])rcscnt in fully-grown shells, 'riu* luliercles and pro- 
minences by which the tegments are covered in some forms 
serve, perha|)s, ns protections to the eyes from attrition. The 
entire sidjstance of the tegmentum in the CMiitonidju is traversed 
by a .series of branching canals, which are occupied in the living 
animal by ci>rresponding rami/ic ilioiis of soft tissue and nerves, 
'I'he slramls of soft tissue are continuous with the tissues 
of the m.nntle along the line of junction of the margin of the 
tegmentum with the upper surfaee of the articulamentum by 
means of a series of tubular perforations in the shell-sul>stance. 
Further, in the intermediate shells of most genera there are a 
p.air of lateral slits (incisnra* laler.ales), one fin either side in each 
shell in the lateral lamime of insertion ; thes<* slits lend each to 
a narrow tract in the deep substance of the shell, which follows 
the line of .separation between the area centralis and area 
lateralis. 'I’liis tract is permeated by longitudinal canals, into 
which open a series of five apertures on the under surface of the 
shell, ily these apertures numerous nerves enter the tract from 
the bed of the shell, and, traversing tlic longitinlinnl canals, give 
off a scrie- of lateral branches on either shle from it to the net- 
work within the tegmentum. In the ca.scs of the anterior and 
posterior shells, there are usually a considerable number of 
.slits present in the lamina; of insertion, each connccteil with a 
.similar nervc-su]»ply to the tegmentum. 'I'he network terminates 
I at the surface of the tegmentum all over in a .series of elongate 
cylindrical organs of touch, the plug-like ends of which arc 
somewhat dice-box shaped, and can be protrurled beyond the 
level of the tegment. 'll surface fro:ii a .serie-. of pores, “macro- 
pores,” by which thi^ surface is covered. 'Fhesc I irger organs 
of touch give off from their sides five brandies of soft tissue, 
which pass vertically to the s-urface of the tcgnieniuin, and tei- 
minatc th^re in mimilc p’ug-likc organs lik** the lirgcr ones, 
but much smaller, and which arc i)rotru.sible from a serie of 
smaller pores (microporcs) in the shell-subsian.e, The^csm-illcr 
and larger touch-organs, and (heir corresp nding pores, are dis- 
posed on the surrace of the tegm^mtum with more or less exact 
regularity in different genera c»f Chitonida* ; in many ca.ses in very 
definite line« and patterns, 'fhe eyes are connected with the 
.same net ^'ork of soft tissue as (he touih-organs, and arc app.v 
rently to be regarded as having arisen in development at special 
modifications of them. The soft structures of each eye lie in a 
more or les-; pear-shaj^d chamber excavated in the substance 
of the tegmentum. 'The stalk of the pear, which forms the 
canal for the passage of the o itic nerve, is directed always 
towards the free margin of the tegmentum, and here its wall 
is picrcM by a circular aperture, which is covered by the c >mea. 
The cornea is calcareous, resisting the action of strong boiling 
caustic alkalis, but co'lapsing at once when treated with acid*. 
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In section it is seen to be composed of a series of corcentric 
Umellse. Its substance is continuous with the general calcareous 
substance of the tegmentum at its margins. The pear-shaped 
cavity of the eye, formed by the shell-substance, is lined by a 
dark brown pigmented choroid membrane of a stiff and appa- 
rently somewhat chitinous texture. This membrane exactly fol- 
lows the shape of the cavity, but, by projecting inwards beyond the 
margin of the cornea all round, forms an ins of a less diameter 
than the latter. A perfectly hyaline, strongly bi convex lens is 
jilaced behind the iris aj)erlure. It is omjxised of soft tissue, 
and dissolves in strong acetic acid. The optic nerve at some 
distance from the retina is a compact strand, but before reaching 
the latter has its numerous fine fibres separated and loose. The 
retina is composed of a single layer of nather short but extremely 
distinct nucleated rods of V(jughly hexagonal section, with their 
free ends jircsented to the liglit. Immediately behind them is a 
dense mass of nerve-fibres with numerous nuclei and nerve-cells 
interspersed. 'I’he retina is on the type of that of Helix, and 
not, ns might have been supposed, on that of the dorsal eyes of 
Oncidium. A large part of the peripheral fibres c»f the optic 
nerve do not pass to the retina, but pass (jutsirlc the eyc-cliambcr 
by a scries of nperliires in the choroid round the iris margin, and 
enfl at the shell-surface in a xone of touch-organs encircling the 
eye. The touch-organs are identical in structure with the 
smaller touch -organs already described as appended to offsets of 
the larger touch-organs all over the shell. In giving off nerves 
to a series of such small organs, tlie eye thus corresponds exactly 
in structure to these larger toiich-nrgans, and its homogeny with 
them is thereby clearly indicated. The arrangement of the eyes 
varies much in the ilifferent genera. In Srhizochiton iuctsus 
the eyes are restricted to single rows traversing the lines sepa- 
rating the lateral area from the area centralis, and corresponding 
in portions with the incisura; latcrales and courses of tlic piin- 
cipal nerves. There are six rows of eyes, with six marginal 
silts on the anterior shell, and six on the p isterior, and a single 
pair on each of the inlermcdiale shells, twenty-four row.s in 
all, with an average of about fifteen eyes in each, or, in 
all, 360 eyes. In Acanthoplcurii tlie eyes are 

irregularly ‘caltcred around the bases of the iuhercles with which 
the surface of the leginenfum is covered, and are Cimfincd in 
the specimens ex 'mined to the region of the margins of the 
shells adjoining the mantle, 'fhe surface of the older regions 
of the tegmentum s ems in this species especially liable to fl.ake 
off, carrying the eyes with it, and it will jirolmbly be found, 
when scries of examples of various ages are examined, tb.it the 
eye- arc originally more widely exfcmied over the shell surfaces. 
In CorephUum a uUntum the eyes arc very small, with corneas 
oval in outline, the long axis of the oval being directed vertically 
to the shell margin, rhey are never placed on the tubercles 
with rows Ilf which the shell-surface is covered, l)ut between the 
bases of these. 'I'lie two kinds of pores lodging the organs of 
touch arc arrange I in vertical parallel lines with great regularity, 
the large [lores occurring at intervals in the line- of smaller 
pores, 'I'he eyes are pre ent in enormous number*-, the anterior 
shell alone bearing more than 3000, and tlie entire eight shells 
niore than 11,50'). In 7\mitia fnarmomta the eyes are arranged 
in single straight radiating row.s on the anterior and posterior 
shells. On cacti lateral area of the intermediate shells there are 
from two to four similar rows of eyes. In Ornithochiion the 
ej^es are disposed somewhat similarly. In the genus Chiton, 
eyes appear to be entirely absent, though the louch-oigans of 
two sizes and corresponding pores are present. In Moljtalia, 
Mangiua, Lorica, and Ischnochiton, I have os yet detected no 
eyes. In Chitonellus ther.‘ are no eyes, and the supply of touch- 
oi^ns is scanty and confined to the margins of the tegmenta, 
'rhe arrangement and structure of the eyes and organs of touch 
will probably be of great value in the classification of the Chi- 
t nidae, which has hiiherto proved so difficult a problem. No 
traces of any structures resembling the eyes and touch-organs of 
the Chitonidte can be detected in the shells of Patella or allied 
genera. The tegmentary part of the shells of this group ap- 
pears to be something sui generis^ entirely unrepi-esented in 
other Mollusca. Its principal function seems to be to act as a 
secure protection to a most extensive and complicated sensory 
apt^tus, which in the Chitonidsc takes the place of the 
ordinary organs of vision and touch present in other Odonto- 
phora, and fully accounts physiologically for the absence of these 
Utter in them. Dr. W. B, Carpenter observed the perforate 
structure of the tegmentum in Chiton, though he did not 
examine the nature of the contained soft network. The late 


Dr. Gray, in his well-known paper on the structure of Chitons, 
recognised the fact that the tegmentum in the Chitonidse is 
something piculiar to the shells of this family. 

On a Method of Studying the Behaviour of the Germs of Septic 
Organisms under Changes of Temperature^ by Rev. Dr. Dal- 
linger.— Description of a new apparatus invented for this purpose. 

A Vegetable Organism which Separates Sulphur^ by A. VV. 
Bennett.— Description of Beggiatoa alba^ an organism found in 
the effluent water from sewage-works, known as the “sewage- 
fungus,^’ which has the property of separating sulphur out of the 
organic matter in the water, or in the salt used in precipitating 
the sewage, in the form of minute sharply refringent globules. 

On the Coagulation of Bloody by Prof. H. N. Martin and W. 

11 . ITowell.— The blood of the Slider Terrapin, a turtle easily 
obtainable in Baltimore, had been used for a number of ex- 
periments, the object of which was to determine whether the 
views entertained by Hammarsten or by Schmidt were most 
reliable. The general conclusions went to show that the views 
of Hammarsten were more in accordance with the results of 
these observers. 

Prof. .Schafer asked if the autliors had made any exi>eriments 
with reference to the addition of lecithin and white corpuscles 
respectively to the blood plasma. 

Prof. Martin replied that no experiments had been made with 
lecithin, but tliat he had found that the plasma did not clot 
when entirely free from white corpuscles or a watery extract of 
them. 

On the Blood of Limulus Polyphemus^ b}^ Francis Gotch and 
J. P. Laws. — The paper was chiefly interesting, as Prof. Schafer 
remarked, on account of its indicating the combination of copper 
with a prolcid replacing the usual iron. 

On Vnso-mohr Niri/es^ by Prof. H. P. Bowditch. — He gave an 
account of some experiments he had been making to determine 
the need of vaso-motor nerves. He had employed an entirely 
new method, namely, the use of the plethysmograph. 

Ihmonslration of the Co-ordinating Cenirts of K^oneeket\ by 
Prof. T, W. Mills.’— This subject had been previously pmctically 
demonstrated to most of the physiologists )>vesent. The view, 
rief, held by Prof. Kronecker is that there 
the ventricle of the dog’s heart a centre which, when injured, is 
jiaralysed, and whose function of co-ordinating the mu-cular 
movements to form a licat is thus lost, the hea»‘t going into what 
is kiMwn as fibrillar contraction, which is wholly insufficient to 
propel the blood through the body. 

Dr. Marlin h.i(l seen this plienomenon when working on the 
coronary artery, and thought it due rather to injury of the 
nerves. 

Prof. Schafer held a somewhat similar view. 

I)r. Bowditch asked if, as the injuries referred to were 
mostly superficial, they dicl not differ very much from the case 
in point, which was a deep injury. 

Prof. McKcndrick thought that if it was merely an injury of 
a nerve that caused the phenomenon, the heart might he brought 
back to its n.itural action ; while the fact was a dog’s heart, he 
umlerstood, had never been recovered. 

I^r. Mills also stated that Prof. Kronecker would, in conse- 
quence of injury of this centre, explain deaths from slight pricks 
of the heart, sudden death in heart disease in certain cases, and 
death from chloroform. 

Prof. Schafer thought that from the evidences it was clear 
electric excitation should not l)c used to recover hearts suffering 
from chloroform admini>tration, inasmuch as the phenomenon 
could itself be caused by the application of an electric current. 

Dr. Osier thought the strength of current usually used by 
physicians in such cases was not so strong os those Prof. Schafer 
had in view. 

On the Cardiac Nervts of the Turilty by Profs. Kronecker 
and Mills. — This communication went to show that in the sea 
turtle there were nerves whose function was perfectly analogous 
to that of the vagi and accelerantes in mammals. The couise of 
these nerves varied a good deal in different species and in 
different individuals. It had also been discovered that the- 
pulsating great veins of the land turtle were under the influence 
of the vagus. 

Prof. Martin had found in the Slider Terrapin a ganglion, 
apparently answering to the thoracic ganglion of the dog, from 
vmich the accelerator ner\*e passed to the heart. 

On the Functions of the Marginal Cont ohUiom^ by V. Honley 
and Prof. Schafer. — The object of theirexperUnents was to ascer- 
tain the effect of stimulation of localised areas of the maigina] 
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convolution in the monkey, and their results filled up a gap in 
the well-known work of Ferrier in that they were able to show 
that removal of certain areas, the excitation of which had pre- 
inously caused movements of muscles of the trunk, &c., on TOth 
sides led to paralysis of muscles of the trunk of such a ‘degree 
that the animal was unable to stand. By removal of the frontal 
lobes no paralysis of voluntary movements were obtained. ‘Fhese 
results were in opposition to those of Munk, of Berlin. 

Oi/a of Mom^remes. — The President stated that he had a most 
important announcement to make. He had just received a cable- 
gram from Sydney, from Prof, Liversidge, announcing that Mr. 
Caldwell, the Balfour Student, who was sent out to Australia tc 
investigate the mysteries in connection with the mammals of that 
country, had discovered that the Monotremes were oviparous. 
He did not consider that a more important telegram in a scientific 
sense had ever passed through the submarine cables before. The 
Monotremes formed two families characterised by the duck- 
billed Platypus and an animal which was known to the Australians 
as the ant-eater. These were the lowest forms of mammals, and 
it had never been known how they produced their young. The 
extraordinary discovery was now made that these mammals laid 
COTS, and that the development of these eggs bore a close resem- 
blance to the development of the eggs of the Reptilia. This dis- 
covery proved that these animals were more closely connected 
with the Sauropsida than with the Amphibia. 

Oh Sensory Nerue^Sacs in the Skin of Amiurus, a Siluroiti 
Fish ; and On the Function of the Air-Bladder in Atniurus, and 
its Relationship to the Auditory Organ^ by Profi R. Ramsay 
Wright. — He referred to the numerous species in North Ame- 
rican fresh waters and their remarkable uniformity, almost all 
belonging to one genus, Amiurus, while tropical fresh waters 
teem with many different genera differing extremely fr m each 
other in form. All the species, however, live in muddy waters, 
and, to make up for the want of the powerful eyesignt which 
characterises the salmon, are provided with an exceedingly 
sensitive skin and with special tactile ap]^cndages on the head. 
The lecturer described the already known forms of sen.sory organs 
in the skin, and then pointed out that certain structures recalling 
the nerve-sacs of ganoid fishes, like the sturgeon and gar-pike, 
arc scattered all over the body from head to tail, and both on 
the up[>er and lower surfaces. This diffusion of these organs is 
of interest as indicating probably an ancient tyt>e of their armnge- 
nient. 'I'he second point touched upon was the function of the 
air-bladder and its relationship to the auditory apparatus. Prof. 
Wright believes the fish becomes sensible of alterations in the 
pressure of the surrounding water in the auditory apparatus, and 
suggested that the air-bladder is also an important channel 
through which sounds are communicated to the terminal oigans 
of the auditory nerve. 

In the discussion which followed Prof, Alfred Iladdon of 
Dublin confirmed the latter point, and suggested that this 
particularly delicate apjiaratus lor receiving sounds was present 
on account ()f the fact that tropical Siluroids, at any rale, are 
capable of producing sounds by means of a stridulatingapp.ir.itus, 
some forms of which he had himself clescrilied. 


.Section H— Antiiroi'oi.ogy 

Mr. Horatio Halk read an interesting paper On the Origin 
of Wampum, He said that amongst the Indians it represented 
mammon, or money, and was equally valued. It had once been 
actually accepted in Ma^achusetts and New York as legal cur- 
rency, owing to lack of silver, and was largely used in the Indian 
trade. Wampum consisted of a kind of bead or shell, but must 
not be confounded with the cowries of the East. Indians on 
the sea-coast drove a large trade in this article, and I^ng 
Island was a mine of wealth. The word wampum was of 
Algonquin origin, and meant white. The speaker explained the 
various uses to which this materia] was put. It was generally 
used in strings and belts, and at the great Iroquois ceremonies 
it was considered indispensable. Black wampum was more 
valuable than white. Of the many thousands of belts that had 
been known to exist during the last three centuries, scarcely fifty 
remainj^, and Mr. Hale regretted the dull indifierence that had 
been displayed by the Americans with regard to this interesting 
and valuable material, valuable as forming a chronicle of the 
tril^ who manufactured the bdts. Mr. Hale exhibited an his- 
torical belt of wampum, composed of white beads, with four black 
squares, which, he said, represented four towns. This belt, he said, 


was one hundred and sixty years old. Another and still more 
remari- able belt was also shown by the speaker, who explained 
the emblems upon it, which, he said, were intended to represent 
the signs of the Christian religion. There were three crosses 
representing the Trinity, a lamb, executed in a primitive manner, 
and a dove. These objects, Mr. Hale said, had been evidently 
suggested to the Indian artist, who had done his best to represent 
them, but he said that his artistic powers should not be judged 
by this specimen. The speaker also displayed some strings of 
beads, and said that these were used in the Indian chants, the 
beads recalling certain verses to the singers. Mr. Hale showed 
to the Section a photograph of some Indian chiefs of the six 
nations who had met at Brantford and explained to him the 
meaning of their wampum belts. Shell beads, he said, were 
used in large quantities by the mound-lmilders, and he argued 
that it was probable that the art of manufacturing this medium 
had descended to the modem tribes from their rriore advanced 
ancestors. Some beads, which had been found in an enormous 
burial-place in Orillia county by Mr. Hirschfelder, were shown 
by Mr. Hale, who said that these were undoubtedly used by the 
Hurons. Crossing the Rocky Mountains, he said that wampum 
would be found in actual use, the material itself and the labour 
devoted to its ornamentation making it extremely valuable. 
Being susceptible of a high polish, it forms very handsome 
ornaments, and is better adapted for this purpose than for cur- 
rency, for which it is cumliersome. Speaking of the amount of 
shell money possessed by the primitive Indians, Mr. Hale said 
that the average man owned about one hundred dollars’ worth, 
that being, he said, about the value of two women, two grizzly 
bear skins, twenty-five cinnamon bear skins, or three ponies. 
Mr. Hale remarked on the districts in which wampum was found, 
and fpiotcd some sentences from a work of his own with regard 
to the discovery of w.impum in the Kingsmill Islands of Micro- 
nesia in the Bacific Ocean. There, he >aid, be saw strings of 
alternate wooden and shell beads. He exhibited to the .Section 
specimens of beads from the Kingsmill Islands and from Cali- 
fornia, some of these having lost then* lu tre from the long time 
j which they had been buried in a grave. Mr. Hale made some 
I interesting remarks upon the history of Chinese money or 
I **cash,” tracing its origin to the tortoise-shell disks used in 
earlier times. Mock money, he said, was sometimes burnt at 
sacrifices, as the Californian Indians burnt their shell money 
at funerals. He traced the i^issage of this currency be- 
tween Asia and America, showing now it could have been 
brought from one district to another. It was used, he said, by 
Indians in Kastern North America, those in California, the in- 
habitants of Micronesia, and the Chinese. He thought that 
the monetai^ system was indigenous to China, and that by early 
intercourse it had been conveyed to this continent. He noticed 
the fact that Chinese junks and Microncsian prows may have 
been wrecked on the western shores of America, and that their 
crews may have introdujcd the system of shell money amongst 
the Indians. 

Major J. W. Powell read apap'r on 7he Marriage Lenvs of 
the North American 7'rihes. In the course of his observations, 
the speaker remarked upon the custom of burying articles with 
the dead. There were two classes of properly amongst the 
Indians, communal, or that belonging to the tribe, and {lersonal, 
or that Ix^longing to the individual. In order to prevent 
controversy the latter was buried with its owner. W'ith regard 
to the marriiigc laws, Major Powell said there were many strange 
customs. For instance, in some tribes, marriages were arranged 
by officers of the trilw, and the choice of wife or husband was 
limited to certain groups of persons. Marriage was therefore 
not by personal choice, but by legal appointment. But marriage 
could be performed hy elopement, or running away, when, if 
the couple could remain in safety from detection and punish- 
ment until after the day of jubilee, or the day when all offences 
are considered forgiven, then that marriage would he considered 
legal. Wives could also be obtained by trial of battle, a contest 
of some kind, when the woman became the helpmate of the 
victor. There was also marriage by capture. The methods of 
obtaining a wife were so common that the custom of marriage 
by legal appointment was much neglected. But though this was 
the legal and jiroper method, the others bad become legalised 
by long custom, and now the capture, contest, or elopement 
were merely simulated. 

Mr. C. A. Hirschfelder of Toronto, as representative of the 
Numismatic and Antiquarian Soc'.ety of Montreal, read a paper 
On Prehistoric Remains in Canada, The ancient remains of 



578 


NATURE 


\ Ott . 9, 1884 


Canada have, an yet, been no means satisfactorily examined, 
and consequently but superncially described ; and although we 
have no stone ruins, ."till that does not detract from the intere-»t 
of the prehistoric works, found scattered over various sections of 
this country, which arc well worthy of a thorough scientific 
oxamination. 'Khe forts, which were built principally of earth, 
although stone was not unfrcqucntly used to some extent in their 
construction, are particularly interesting from two points of 
— viz. the almost perfect symmetrical shape, and the advan- 
tageous jw- it ions which were invarialdy chosen. As to the first- 
named feature, they l>ear a striking resemblance to the ancient 
earthworks of the Western States, by which some writers have 
endeavoured to prove that the authors of those works must have 
l>cen advanced in certain sciences. As to the situation of these 
forts, their ancient builders seem to have carefully studied locali- 
ties, and to have fully appreciated the advantages to l>e gained 
thereby, as the situations chosen were invariably .such as either to 
command a view for a long distance over the country, or, if near 
the water, to be so constructed that a fleet of canoes could be 
seen a long distance away, so that sudden attacks by water would 
\yt impracticable. The forts were generally made either circular 
or oval, although one or twf> surveyed were crescent or semi- 
circular, the form jirobably denenfling upon the lay of the land ; 
and it is very singular that there has not lieen, to my know- 
ledge, a single fort discovered in C'anada which even approaches 
n sciimre. Kntrenchments seem to have been a not uncommon 
inofie of defence, and have every appearance of being anterior to 
the M all or emi)ankment forts ; the largest one surveyed was 
half a mile in circumference, of a circular form, and, judging by 
counting the concentric rings of trees growing right in the ditch, 
which must have grown after the fort was constructed, also by 
decayed vegetable-matter and other evidences, was computed to 
be from 800 to 1000 years old. Ancient burial-places may be 
classed u .der three heads — mounds, ossuaries, and single graves. 
Mounds are not of frequent occurrence in Canada, and all 
which have so far been examined have contnined human bones, 
proving that they were used as burial repositories. I'hese tumuli 
{if they may be so termed) are not by any means large ; they 
generally measure about 100 feet in circumference, and are only 
about 5 feet high. 'l*hc dead seem to have been buried without 
any regular system, each mound containing from six to twelve 
lx>dics. The ossuaries arc probably the most interesting re- 
mains we have. 'Ihey consist of round symmetrical boles dug 
to the required depth, and into which the bodies were promis- 
cuously deposited ; some of the larger ones contain the remains 
of several thousand bodies. The single graves are the most 
ordinary remains ^^e have, and arc generally found on high 
ground, a hill-top lieing a favourite site. In dwelling upon 
sepulture, I trust to be able to show clearly that the burial of 
articles with the dead was not so much a religious act ns a mark 
of resjKCt to the dead. The archceological relics of Canada have 
never been fully described, and arc deserving of n higher rank, in a 
scientific sense, limn has as yet Wen accorded them. \Vc have a 
grand field to work in, and the articles we find well repay us for 
the trouble taken. The aborigines of America are undoubtedly 
the fathers of smoking, and the elaborate workmanship which 
was bestowed upon their pipes shows the important ]dace it 
took in their every-day life. There arc no articles fouml which 
80 well portray the aboriginal ingenuity ns the pipes. Animals, 
birds, reptiles, and the human pnysiognon y are all cai^-ed upon 
the bowls and sttmswith life-like accurateness. Many speci- 
mens found would trouble a clever artisan of the present day to 
duplicate, allowing him all the modern tools to work with, 
because stones, tool':, ornaments of various kinds, &c., were 
also manufactured with a precision simply perfect ; and, strange 
to say, it seems to have been a matter of little moment whether 
they worked the hardest or softest qualities. Potte^, shell, and 
bone were extensively used in the manufacture of articles for 
their every-day life, whether for ornaments or necessary utensils ; 
copper was also utilised to some extent, principally for tools, 
ornaments, and sword -blades ; the ore was merely pounded into 
the required shape. Shells, which must have been brought a 
distance of nearly 2000 miles, are sometimes found in graves, 
evidencing the extraordinary fact that a trade must have been 
carried on between the aborigines of the north and those of the 
south, which, extending over such a vast distance, and with 
their primitive mode of travelling, must have made the articles 
•exchanged of great value. The wampum was probably nearly 
altogether carved £rom these foreign shells. 

Major J. W. Powellf U.S.A., read a paper on TAt Ctastifi- 
of North Amorkotn Languagos* Major Powell said that 


in his remarks he would confine himself to those languages 
which possessed at least a thousand words. Pointing to a map 
of the United States on which the distribution of the languages 
was marked, the speaker said that there were four great aistinc- 
tive tongues on the continent, the Aligonquian, the Shoshonian, 
the Siuuan, and the Athabascan. The classification of these 
languages was impossible, he said, but we could classify 
the arts, the habits, the philo'-ophy of the peoples. He re- 
marked on the fact that grammars and dictionaries, books, 
and even newspapers, were published in some of the Siouan 
languages, the Dakotan for instance. For the purpose of con- 
venience and study of the North American languages, rules had 
been drawn up and adopted, which rules were read and com- 
mented upon by Major Powell. One of these was that family 
names should not be recognised if they consistetl of more than 
one word, and another that all tribal names should terminate in 
“an,'* as Aligonquian and Sho-honian. These were h^hly 
necessary to prevent confusion. The speaker described th^iffi- 
culty he had experienced in classifying thed’fferent names during 
the i>ast fifteen years, and remarked that the affinities of various 
languages were not yet practically determined. Within a year, 
the work, he hoped, would be completed, as far as the United 
Stales were concern^, but it would take some years before the 
work for the North American continent was concluded. Four 
gentlemen were now in the field engaged in collecting vocabu- 
laries fur this purpose. Remarking on the likeness between the 
words “ kayak *’ and “caique,” Major Powell said that it could 
be imagined how extremely difficult it was to decide upon such 
a matter, there being, for instance, eighty languages in North 
America which possess no affinities with each other. Orammatic 
affinities might exist, but none closer. lie thought that early 
arts could not be relied upon to connect peoples. Institutions 
and languages were more valuable and lasting helps to classify 
nations, the latter especially so. Finally, the speaker said that, 
as there were eighty different stocks of mnguages and the same 
number of mythologies, it would l>c a long time before their 
labours were completed. 

Mr. Hoscfeldt observed that, although he had lived among 
the Indians for some years, lie had never met with an Indian 
who could pronounce the letter R. In this they were like the 
Chinese, and therefore might have migrated into America by 
way of llehring Straits. He related an incident which occurred 
during his residence amongst the Indians. One of them asking 
him to what family he (the speaker) belonged, Mr. Rosefeldt 
replied, the fox, as this animal occurred in his coat-of-arms. 
’fhe Imlian said, “ Then 1 must be your * pickanniny,’ ” or son, 
showing the figure of a snake on his arm, “ as the snake is the 
son of the fox!” This showed that the Indians imagined that 
they derived their descent from various animals. 

Mr?. ICrminie A. Smith read a piaper Oh the Custovis aptd 
Lanf>uag( of the Iroquois. Some years ago Mrs. Smith was 
received into the tribe of the Tiiscaroras, and adtipied as a sister 
by one of the chiefs of that nation. An assemblage was held 
to do honour to this auspicious event, and a handsome bead- 
work dress was prepared for Mrs. Smith. The chief who 
adopted her being one of the “ Rear” family, *she also l>ecame 
a Rear. Mrs. Smith made some interesting remarks upon 
the costumes and uj>on the gambling habits of the Indians, and 
showed some of the silver brooches u^ed by them .as stakes in 
the games. A hair “ w'aterfall,” composed of some five hundred 
scalps joineil together, was exhibited, as well as the tem{)erance 
lianncr of the 'I'uscaroras ; this bore a rude representation of the 
American eagle destroying the demon of intemperance, with 
six st.'irs of the six nations, and figures of the animals which are 
symbols of the tribes. Noticing the construction of the Iro- 
qiioian language, Mrs. Smith said that there were two so-called 
genders, noble and ignoble ; the former comprised God, men, 
and angels, and the latter demons, the lovrer animals male and 
female, inanimate objects, and “women, children, and other 
chattels.” 

Mr. F. H. Cushing read a paper On the Development of In- 
dustrial and Ornamental Art among the Zunis of NrtV Mexico, 
The speaker's remarks were illustrated by numerous specimens 
of pottery and other kinds of work done by the Indians. Mr. 
Cushing said that by adoption of the Zuni language, customs, 
habits of living, and ^tume, to the minutest partii^ar, he had 
been enabled to obtain a vast amount of information r^ptrdii^ 
these people— Klescendants, as he said, of the “ Pueblo Indians.^ 
The word “ Pueblo,” he ^plained, was applied to a nation who 
lived in communal dwelling. He brought forward evidence, 
linguistic and otherwise, to prove the descent of the Zunis finom 
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these races. He described the causes that led to the architecture 
of the petty clans, such as a need of protection which induced 
them to seek the caves in cliffs, and traced the history of the 
** Puebk) ” or communal dwellings. The art of ]>ottery, he 
said, was practised in the “ Pueblo ” district to a very great 
extent. He gave an interesting account of the formation of the 
Zuni gourds, or water vessels, showing how they were covered 
with wickerwork in order to preser^^e them. Basket-work ves- 
sels were also used, these latter being covered with a preparation 
of clay in order to prevent the escape of the contents. Mineral 
! coal was used in the manufacture of earthenware vessels and also 
, upon the corrugated surface given to the l)owIs. A curious fact 
with regard to the food utensils of the Zunis was that they re- 
gard the bowls they make as possessing something in ihe nature 
of life or spirit. They place food and water near the vessel, and 
as a woman completes it she imagines she has made something 
like a created being. The different sounds made by the pots as 
they are struck, or as their contents boil, for instance, are 
lieved to be the voices of the beings which are associated with 
the vessels. Apertures or blank spaces arc left fur the escape t>f 
this spirit. A Zuni woman, as she closes the apex of a pointed 
clay vessel, turns her eyes away, and says that it is ** fearful ” to 
watch this operation. She thinks th.'it if she knowingly (that is 
in her sight) closes this orifice, which she regards as a source of 
life, the source of life in heiself may l>e closed, an«l th.at she may 
be debarred from the privilege of child-bearing. Other evils arc 
also expected to follow if she does not turn away as she com- 
pletes the vessel’s shape by closing the apex. The Zunis, in re- 
presenting animals, always show a kind of line or passage le.ad- 
ing from the throat to the heart, and cannot l>e induced to dis- 
pense with this line in any pictorial representation of animals. 
In conclusion, the reader of the paper referred to the probable 
origin of the shapes used in the pottcrj- of America. 

Dr. Daniel Wilson then read a ]mper on Tht ffttvon-hoquoh^ 
a Typical AUtcc of American Ahort^incs.-^Wti remarked upon the 
natural boundaries of countries, and the difficulties they pre- 
sented to nomadic races. Kast of the Rocky Mountains the 
ethnolog)' was comparatively simple. Thete were but three 
great races or families, ibc Iroquois, the AlgoiKpiin, and the 
Athabascan. The Blackfeet were, however, a different race, 
and possessed different characteristics. West of the Rocky 
Mountains the sulxlivisions were more numerous, but not so 
large. He mentioncfl the valuable though imperfect vocabulary 
of Jacques Cartier, which showed something of the language 
us©d by the Iroquois or Six Nations. He enumerated the 
nations of which this confederation was composed, and remarked 
upon the localities in which they lived. The original native 
population of this part of Canada, Dr. Wilson said, was the 
Huron-1 roquois. They were found in the valley of the St, 

I.awrence by the early explorers. Some of them had been ' 
driven out and had returned to Canada at the lime of the 
American Revolution, in one case, lie said, bringing with them 
the silver communion service given to the Mohawk church by 
Queen Anne, and now used in the Tuscarora church. Dr. 
Wilson referred to the Indians of Loretle and of Anderdon as 
representing the ancient type of Hurons. These people, he said, 
n believed that their ancestors came from the neighbourhood of 
i the “great sea” or the Atlantic, The speaker then showed a 
t skull, probably that of a Hochclaga Indian, which had been 
found near this spot. This, he said, presented all the types of 
the Huron race. He contended that it was a Huron people that 
had been found here by Jacques Cartier, though he said that the 
. ftmenU customs of that nation did not seem to have been |>rac- 
V tLsctl in this district. These funeral customs, and the ceremony 
of the “ feast of the dead ” were descrilied in an interesting 
manner by the Professor. Dr, Wilson remarked u{x>n the want 
j; of knowlege of metallurgy shown by the inhabitants of North 
i America, and the general slow progress in civilisation which was 
I displayed by these people. Copper in large quantities was ready 
I to their hand, but no trace of its being us^ was found, and the 
K application of fire to the metal seemed not to be thought of. He 
I noti^ the earth-works of the Ohio Valley, which he said should 
^ be visited by the British visitors before their return to Europe. 

I He included hy referring to tlie influence that the half breed 
I popuWion of M^toba might have in future times upon the 
I inhabitants. ^ 

I Dr, Tylor, after expremiiig his thanks to Prof. Wilson for his 
ft. oommtmication, called upon Mr. Horatio Hale to make some 
t upon the rabjects on which^he last speaker had touched. 

g This Mr. Hdc did, saying that the tradition amongst the Hurons 
I was that their ancestors had moved westward from the districts 


in which they were found by Cartier. With regard to the ques- 
tion of the language of the Hurons as compared with that of the 
Iroquois, Mr, Hale read a letter from the Hon. Judge Force, of 
Cincinnati, who had studied this subject. Mr. Hale also made 
some interesting observations on the difference of pronunciation 
between these people, his remarks being listened to with deep 
attention. 

Prof. G. Lawson read a paper on Ftn><f P/a nls tact/ by the 
Indians, The Professor began by remarking on the various 
l>erries that were found on this continent, as well as the numbers 
of nut-hearing trees. He showed that the wants of the abori- 
gines would be supplied by the natural products of the woods 
and fields, and spoke particularly of the wild potato of Nova 
Scotia, which was so well known among the Indians. Other 
plants noticed were the bean, fields planted with this vegetable 
bei"g found by Columbus and by Jacques Cartier, and maise, 
which was also much used. Beans were grown among the 
Indian corn, which formed the main crop. Evidence showed 
that plants like mel pumpkins, and others of the same nature 
were cultivated bv the Indians. Columbus, in 1492, found these 
plants surrounding Indian villages in such a condition ns proved 
that they were cared for. 

Lieut. A. W. Grcely exhibiled a collection of photographs of 
Esquimaux relics. 

Lieut. P. H. Ray read a paper On the Habits ami Customs of 
the Inu of the Western Shore anti Point Narrow, Many of the 
native*' ha«l been measured, and it was found tbnt the tallest 
heiglil was 5 feet lo inches, and the lowest 5 feel 1 inch. This 
was mu li higher than the natives of Greenland. 1’heir powers 
of endurance were wonderful. Marriage laws lliey had none : 
the conlraet was severed at will. They never (piarrelled or 
entered upon any controversy, and were extremely kind to their 
parents. Lieut. Kay described the manner in wbieh these 
peojile prepared their food for travelling, and in which they ca])- 
lured the reindeer and the seal. Tluiugb llicy did not believe 
in a future existence, they were intensely superstitious, as Lieut. 
Ray found when he learned their langu.ige, and tliey paid great 
veneration to the oldest of their women. He tluiughl these 
people the most primitive that white people had ever come in 
contact with. 

Mr. K. Law read a p.-ijicr by himself and Mr. J. Horsfall, 
On Some Small Flint Impiemmts found beneath Petit on Several 
Kln’afed Points of ihe Pennine Chain fyinji* between Huddtrsfield 
and Mr. Law introduced his subject by s.aying that, 

though perhaps of a local nature, it might be interesting. In the 
course of his paper he said that the (lint implements which had 
been discovered had been submitted to competent aiUhorities, 
and it was considered that they were the smallest ever discovered 
in England, 'Fhey were suj)p»»sed to have been carving imple- 
ments, and some of them were not more than one inch in 
length and a quarter of an inch in breadth, while they were 
carefully marked and chipped on the edges. The speaker 
cf»ncluded by describing the moorland country and gcologicaL 
character of the soil in which these implements were found. 


SCIENTIFIC SERIALS 

Thk Journal of the Franklin Institute for August con- 
tains : — Wire triangular tnis.s, by Chas. J. Quelil, C. and M.E. 
(illustrated). — New British standard wire gauge.— Report on 
the trial of the “City of Fall River,” by J. E. .Sagiie, M.E., 
and J. B. Adger, M.E., with an introduction by l*rof. R. H. 
Tliurston (continued from vol. cxviii, p. 74, illustrated, and with 
a table). — Tests by hydrostatic pressure, by S. Loyd Wiegand, 
M.E. — Velocity of approach in weir computations, hy A. W. 
flunking and Frank S. Hart (with tables).— -The carth^s ellip- 
ticity, by L. D*Auria. — .Suggestions for the improvement in the 
manufacture of glass, by George W. Holley. — Survey of the 
future water-supply of Philadelphia, by Rudolph Hering, C.E. — 
Influence of high pressure on living organisms. — Atmospheric 
changes at Nice. — Bernauf’s telescope. — Microscopic organistm 
on the surface of coins. — Magnetism in Madagascar. — Selective 
absorption of solar energy. — Use of oxygen as a refrigerant. 

Aunalen der Physik uni Chemie, No, 8, July i.— On a new 
method of determiiung the vapour-densities of bodies with a low 
boiling-point, by Nik. von Klobukow ( 10 figures and a table).— On 
a new method of determining the vapour-densities of bodies with 
I high boiling-points, \ij Nik. von Klobukow (7 figures).— On ie 
influence of pressure on the viscosity of liquids, particularly of 
> water, by W. C. Rontgen (2 figures and 2 tables).— On the 
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influence of density on the viscfjsity of dropping liquid*!, by E. 
Warbum and J. Sachs. — On the conductibility of heat of tour- 
maline, by Franz Stengcr(2 figures). — The cxi>ansion of crystals 
by heat, by Eug. Blasius (3 figures). — On the passage of electri- 
city in gas, by K. Narr (with tables). — Remarks on the resist- 
ance box of Siemens and iJaUkc, by E. Dorn (4 figmres). — On 
the known dichromatic colour-systems, by Arthur Kdnig (l figure). 
— On the sensibility of normal eyes for the pcrcc])tion of light of 
long wave length, by Arthur Kdnig and Conrad Dieterici (l figure 
ancl table-!). —Metallic and total reflection of isotropic media 
explained by means of Neumann’s system, by E. Ketteler. — 
Experimental determination of the wave-length of the invisible 
prismatic spectrum, by S. 1*. Langley (5 figures and table). — 
Demonstration research on the relation l>etween light polarised 
by reflection and by refraction, by (). Krebs (4 figures). —On a 
freezing apparatus, by K. l^imma:! (l figure). 

Journtl de PhvsitfUf ihhrUfue et nppli(/nSc\ August. — On 
the electric conductibility of vci^ weak saline solutions, by 
M. E. Houty (7 parts, 30 pages, with figures and tables). — The 
influence of heat and m.agnel ism on the electrical resistance of 
bismuth, by M. A. Rigid. - - Variation in the physical properties 
of biKmuth placed in a magnetic field, by M. if urion. —Varia- 
tion of the resistance of bismuth anrl some alloys with the tem- 
])erature, by M. A. J.ecluc. — On some experiments illuslr.ating 
an explanation of Hall’s jihenomenon, by .Shelford Hidwell. 
Note on Hall’s phenomenon, by Herbert 'I'omlinson. — 'I’he ex- 
plosive wave, by MM. Herthelot and Vieille. — Researches on the 
compressibility of gases, by E. IL A mag.at. —Memoir on the com- 
pressibility of air and carbonic acid at i, 8, and from 20 to 300 
atmospheres, by E. H. Amagal. — On a new form of the rela- 
tion P(p 7 f/) o, relating to gasis, and on the law of the 
ex)iansion of these bodies at constant volume, by h*.. 11. Amagat, 


SOCJETJKS AND ACADEMIES 

.Svuni.y 

Royal Society of New South Wales, August 6.-11. C. 
Rus.se]l, II. A., President, in the chair. — iu)ur new members 
were elected. Doriiiiion. iveeivol eonsisied of 327 vols. and 
pAm|)Iilets, forty-six antliropological photographs, and a collec- 
tion of fossils. — A paper was read by Mr, I.awrence Hiugravc 
on the trochoided plane, d'he jiaper was exjdanatory of some 
models of animal j)rogression exhibited by the author before the 
Society, and gave in detail the opinions and deductions he had 
formed from his observations of tne natural motions of animals. 
'Idle author was of opinion that there was evidence to show that 
Nature almost universally used the trochoided plane for the trans 
mission of force, and that its use by man opened up a wide field j 
for engineers ; he asked the opinion of the members whether 
there were groun<ls for believing that the trochoided plane was a 
distinct mechanical power, and if not under what head they 
classed it, 

Paris 

Academy of Sciencet, September 29. — M. Holland, Pre- 
sident, in the chair.-— Remarks in connection with a work ** On 
the Origin of the Earth,” presented to the Academy by M. 
Faye. The Ixiok is described ns mainly historical, recording 
the t’arious theories tm the cosmogony of the universe that have 
prevailed from primiliyc limes down to the present day.— Ob- 
servations on a preceding communication dealing with the theory 
of the form of tne planets, by M. V, Tisserand. — On the vege- 
tation of the Amaianthaccas : distribution of the fundamental 
substances amongst the various parts of this family of plants and 
its conpners at the various periods of their growth, by MM. 
Berthelot and Andr<?. — A simple process for effecting the separa- 
tion of cerium and thorium from mixtures in which these ele- 
inents are found, by M. Lecoci dc Boisbaudran.— On the solu- 
bility of the prussiate of gallium ; rectification of a previous 
(^mmunication by M, Lecoq de Boisbaudran. — On the trinomial 
linear equation in matrices of any order, by Prof. Sylvester. — 
Report of the Commissioners, MM. Bouley, Bert, Gosselin, 
Marcy, Pasteur, Vulpian, and Kichet, on various communica- 
tion touching the treatment of cholera. Of the eight communi- 
cations received since the last report, five arc undeserving of 
mention. The three others are rather theoretical than practi- 
cal, ud that of Dr.^ Pereda y Sanches alone seems to 
contain a few suggestions worthy of further consideration. 
~On the second experiment made by MM, Tissandier brothers 
to piopm a screw balloon by means of electricity, by M, G. 


Tissandier. This trial, m^e on September 26 at Auteuil | 
with improved appliances, yielded all the results that could be 
expected from a balloon constructed with an exclusive view to 
experimental study. The vessel proved perfectly stable, obeying 
every movement of the rudder, and enabling the aeronauts to 
execute numerous manoeuvres in various directions above Paris-. 
—Observations of Barnard’s comet and of Luther’s planet made 
at the Observatory of Nice, by M. Perrotin. — Observations of 
Wolfs comet made at the Pans Observatory (equatorial of the 
West Tower), by M. G. Bigourdan. — Observations of the same 
comet made at the Paris (joservatory (equatorial coudi), by M. ‘ 
Perigaud. — Observations of the same comet made on September 
21 at the Observatory of Bordeaux with the meridian circle, by 
M. Courty. — Note on the group of i>oints in involution 
marked on a surface, by M. Le Paige. — Description of a 
new polarising prism presenting some advantages over those 
of Nicol and of Hartnack and Prazmowski, by M. E. Bertrand. 
— Note on the products obtained from tellurium acted 
on by nitric acid, by MM. D. Klein and J. Morel. — On the^ 
employment of the sulphate of copper (blue vitriol) for the 
destruction of mildew, by M. Ad. Perrey, Vines recently 
treated with this solution in the department of Sa6ne-ct- Loire 
were everywhere distinguished from the surrounding plants by 
the bright green colour and Iicallhy appear.incc of their foli.age. 
But this remedy seems to be eflicncioiis only in the case of young 
vines from four to six years old. — Report on the present climatic 
conditions anrl sanitary state of the isthmus of Panama, by M. 

R. Regnier. The prevailing notions regarding the insalubrity 
of this region appear to be unfounded. Its temperature varies 
from 24^ to 30'’ C. in winter, rising to 35® in summer. The * 
climate is hot and moist, with two seasons, summer and winter, 
the latter being the rainy season and the shorter of the two. 
Although the climate docs not iJroduce the same depressing / 
effect on h'.uropeans as many other tro]>ical countries, certain 
hygienic precautions should be taken and scrujiuloiisly observed, 
'fwo large liospilals, one .at Panani.a, the other at Colon, have 
been ereeled for the treatment of the men at present employefi ^ 
in the construction of the canal. .\ health resort has also been 
established at 'I’alioga, and these various measures are stated to 
have reduced the mortality almost to a lower rate than in many 
great centres of industry. It is at present about 2*5 per cent., a 
proportion not exceeding the average of European countries. 


CONTENTS Page 


The Cholera Poison 

The Sanitary Institute at Dublin 

Contributions to Phenology 

Letters to the Editor : — 

The Younger School of Botanists. — W. T. Thisel- 

ton Dyer, C.M.O., F.R.S 

■ The Solar (Dust ?) Halo. — Prof. B. Douglas 

Archibald 

Cole’s Pits.— Rev. A. Irving 

The Flow of Streams.— George Higgin 

I.epidoptcra. — Q. Lovell Oulland ....... 

Ammal Intelligence. — Dr. Hyde Clarke 

Shifting of the Earth’s Axis.— W. M. Flinders 

Petne 

To Find the Cube of any Numl>er by Construction. — 

R. Tucker 

The Ascent of Water in Plants 

Natural Science in Tasmania 

Explorations in Iceland. By Th. Thoroddaen . . 
The Connection between Chinese Music, Weights, 

and Measures 

Notes 

Physical Notes 

Geomphical Notes 

A Gigantic Earthworm. By P. E. Bedd^ . . . 
The Action of Ammonia upon some Lepidopterous 

Pigmente. By George Coverdale 

Scottish Pisheiy Researches 

The British Association : — 

Section D — Biology — Department of Zoology and 

Botany 

Department of Anatomy and Physiology . . , 

Secdon II— Anthropology - 

Scientific Serials 

Socletiee and Acedemies 


557 

557 

558 


559 

5^ 

561 

561 

561 

561 

562 

563 J 

566 

569 

570 

571 

572 


573 

575 

577 



NA TU RE 


581 


THURSDAY, OCTOBER 16, 1884 


HANDBOOK OF BOTANY 

Handbuch der Dotanik. I. and 11 . Herausgcgebcn von 
Dr. A. Schenk. (Breslau ; V^erlag von Eduard Tre- 
wendt, 1879-1S82.) 

S early as 1S61 it hiid become apparent to certain 
leading German botanists that the limits of their sci* 
ence had been so far extended as to make it impossible for 
one writer to treat the whole subject with such uniformity 
and thoroughness as is required in the composition of a 
standard tcxt-b(H>k, including the substance of the facts 
well ascertained up to the date of its issue. Accordingly 
Hofmeister, with the assistance of others, and especially 
of Sachs and De Bary, planned a joint “ Handbook of 
Physiological Botany,’^ and though, owing to the diflfi- 
culties which are always liable to attend joint author- 
ship, the parts written by the several contributors were 
issued at various dates from 1865 to 1S77 ; and though 
some of the parts included in the original scheino 
never appeared at all, those published arc together the 
result of the most considerable attempt hitherto made 
to issue a comprehensive and standard Text-book of 
Physiological Botany. During the twenty years which 
have followed the adoption of this plan by Hofmeister and 
his colleagues unprecedented advance has been made in 
the science, and it is thus still more necessary than before 
that the task of authorship of a comprehensive handbook 
should be divided. The “ Handbook of Botany,” which 
is in course of issue by Prof. .Schenk, and of which two 
volumes are already complete, is a second attempt, some- 
what similar in idea to that of Hofmeister, though differ- 
ing from it in many points. The staff of authors is larger, 
and since the space allotted to the several authors is less, 
greater uniformity in date of issue has been attained ; 
there is, however, in Schenk’s ** Handbook no pre- 
arranged and well-balanced plan of the ground to be 
covered, or at least the first two volumes give no clue to 
any such plan. Each article appears to be independent 
of its neighbours, and must be regarded as a separate 
essay on a definitely circumscribed, and in some cases a 
very limited, branch of the science. Since this is the 
case, it is clear that the ** Handbook ” cannot be used by 
beginners as a text-book of the science ; it is suited rather 
to specialists, and others who may desire special infor- 
mation on the subjects which are treated. To these the 
book will be of the greatest use and interest, since the 
articles are written by well-known men, who have made 
the subjects of their essays their special study. 

It will be impossible here to discuss each of the articles 
in detail, nor indeed will it be necessary to do so, since 
in more cases than one the articles are in the main 
useful epitomes of more extended works already well 
known to the public ; in other cases, however, the articles 
are the result of fresh constructive work. While those of 
the former category will be merely named, those of the 
latter order demand more careful attention. 

The first article, entitled " Die Wechselbeziehungen 
zwisch^ den Blumen und ihre Kreuzung vermittelnden 
Inaekten,’’ is by Dr. Hermann Muller, whose name will 
VoL. XXX.— No. 781 


be sufficient guarantee of its excellence ; while it is written 
in such a style as to interest those who have not made 
botany their special study. It is followed by a short 
article by Prof. Drude on Insectivorous Plants. The 
essay on the \’ascular Cryptogams, by Dr. Sadebeck, is 
one of the most important of the whole series : the author 
gives a concise account of the chief facts hitherto ascer- 
tained, and has arranged them on a plan which is well 
suited to tlieir comparative treatment. After a short 
general description of the cycle of life as found in these 
plants, he treats in the first section of the spore, germina* 
tion, the prothallus with the sexual organs, and the 
embr>'o ; while the second section is devoted to the vege- 
tative organs and the sporangia. Each organ is described 
successively, as far as it is known, in the various forms of 
vascular Cryptogams, and thus the comparison of details 
of structure and development of each organ in various 
groups is made more easy than is usually the case in 
other works. 7 'hen follows an article by Prof. Prank 
under the beading ** Die Pllanzenkrankhcilcn ’’ ; this may 
be regarded as .1 useful abstract of his more extended 
work tm the same subject, which is already well known to 
botanists. The first volume is ])rouglit to a conclusion by 
an article on the Morphology of Phanerogams, by Prof. 
Drude. It has been the object of the author t > furnish a 
com))cndiiiin of the extern.d conformation of llowcring 
plants, and their sexual organs, reference being made to 
their comparative anatomy and development. At the 
present day this object is in itself unsatisfactor)' : tojgain 
a true insight into the morphology of Phanerogams refer- 
ence must necessarily be made to the lower forms, and 
the want of such reference and comparison is apparent 
throughout this article, especially in (hat part of it which 
is devoted to the morphology of the fiower. 

The second volume includes, in the first place, a treatise 
on Vegetable Physiology, by Detmcr, which has laboured 
under the disadvantage of being publishcil almost simul- 
taneously with the excellent lectures of Prof. Sachs on the 
same suljjcct. It is followed by Falkenbcrg^s essay, 
headed “ l)ic Algen im weitesten .Sinne,” which is one of 
the most important of the whole scries. In the introduc- 
tion he shows how the classification of the Thallophytes 
i proposed by Cohn in 1872, and adopted by Sachs, led the 
way to the system of classification proposed by Dc Bary 
for the Fungi ; this writer, after excluding the Myxo- 
mycetes and Schizomycctcs, recognises tliat tlic various 
remaining groups of F'ungi may be regarded according to 
their morphological characters as a natural series. Falk- 
enberg treats the Alga; in a .similar way ; he strips off 
from the whole scries of chlorophyll-containing Thallo- 
phytes (to which the term Algic in its widest sense may 
be applied) certain outlying groups, viz. the Diatomace^e, 
Schizophycece,and Floridea: ; the remaining Chlorophyceae 
and Melanophyceae together form that series which he 
terms the Alga in the narrower sense. Adopting this 
general method, the author has constructed a compendious 
description of the whole series of Algse, which will well 
repay those who read it. The essay on the MuscineaB,by 
GoeM, is written in a similar spirit to that of the article 
which precedes it, and can be well recommended as 
giving the best concise account of the morphology and 
development of that class hitherto published. The article 
by Prof. Pfitzer on the Diatomaceae will be welcomed, as 
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giving in an accessible form a detailed account of the 
structure of these plants from the pen of one who has 
already disting^uished himself in this field. The second 
volume is brought to a close by a treatise by Hal>erlandt 
named ** Die physiologischcn Lcistungen der Pflanzen- 
gewebe,” a subject well suited to one of the Schwen- 
denerian school, to which its author belongs. Anatomical 
facts, many of which are already well known, are here 
placed before the reader in the light of the anatomico- 
physiological method, which the pupils of Schwendener 
claim as having been initiated by him in 1874. 

From what has been already said, it is clear that this 
** Handbook ” will, by the individual worth of many of its 
articles, take a prominent place among standard botanical 
works, and will undoubtedly be of great service to ad- 
vanced students. Further volumes arc still in progress, 
and the appearance of their successive numbers will be 
looked forward to with interest. F. O. 11. 

Of/J^ JWOK SHELF 

A Synopsis of the British Mosses, lly C. V, Hobkirk, 
F.L.S, Second Edition. 8vo, 240 pages. (London : 

L. Reeve and Co., 1884.) 

This is a new edition of a work that appeared originally 
in 1873. There is no other recent handbook of liritish 
mosses, so that it has had the field entirely to itself, and 
has had a large circulation amongst onr home collectors. 

It is a cheap working handbook, something on the scale 
of Babington’s “ Manual of the British Flowering Plants 
an^ Ferns,” without any figures, but with full diagnostic 
characters of all the indigenous genera and species. 
Britain is excejgionally rich in mosses, and in this new 
edition 129 genera and 576 species are enumerated and 
described, with a short notice of locality. 

Mr. Hobkirk is well known as an excellent practical 
bryologist of many years* experience. He has not 
attempted either in this or the previous edition to intro- 1 
duce any novelty in classification. In the first edition he 
followed Wilson closely, and Wilson in his turn deviated 
but little in arrangement, nomenclature, and the circum- 
scription of genera and species from the great standard I 
work on the mosses of the whole of Europe, the mag- ! 
nificent “Bryologia Europea” of Bruch and .Schimper, i 
which contains elaborate figures of every known species, j 
In this second edition Mr. Hobkirk has altered his classi- ; 
fication to correspond with that of Jaeger’s ** Adumbratio 
Muscorum,” a change which we consider of vcr>' doubtful 
utility, as it has the effect of making the preliminary 
synopsis much more elaborate and more dimcult for a 
beginner to understand and use. 

An illustrated work on British mosses brought up to 
the standard of Bruch and Schimper has been greatly 
wanted. Now, Dr. Braithwaite is bringing out in p.Ws 
a work of this character, with admirable original drawings 
and detailed descriptions. At the present time this is 
about one-third completed, and it is greatly to be hoped 
he may have health and strength to finish it. For any 
one needing a cheap working handbook we can cordially 
recommend the present book. It contains a brief glossary 
of terms. Only the names that are adopted are given, 
widiout any synonyms. C^ne fault in the prelhninar>' key 
that will puule a thinner is the want of definitions for 
the two primary divisions — Saccomitria and Stegomitria. 
Another point that without explanation will likely puzzle 
students is that the authorities cited for each species are 
those t>f the author who first used the specific name, taken 
finite independently of the genus under vvhich it is now 
placed, so thaL for instance, Linnseus is cited as the 
authonty for Eucladium verHcilleUumy when the ^nus 
Eucladium was first characterised by Bruch and Schimper 


I half a century after Linnaeus died. The orthodox plan is 
to cite the authority for genus and species combined. 

J. G. Baker 

Our Insect Allies, By Theodore Wood. 8vo, pp. 1-238. 

(London : Society for Promoting Christian Knowledge, 

1884.) 

Writers on popular entomology are hard driven now- 
aday to find titles for their works, or subjects that have not 
already been worn to shred s by previous authors. To be 
successful they must possess the same talent that enables 
a che/-de-cuisinc to contrive an entrie from the same ma- 
terials, so disguised by name and sauces as to lead his 
patrons to consider they are partaking of a new dish. The 
author of this nicely got up little book has evidently felt 
himself in such a position, but on the whole he has suc- 
ceeded very well, the more so because there are fewer errors 
than ordinarily exist in popular entomological works. He 
t akes as his standpoint the fact that ver>' many insects are 
indisputably serviceable : some by ridding the world of 
putrid or unhealthy organic matters, both animal and 
vegetable ; some by destroying other insects undoubtedly 
noxious. The result is tliat wc get here a series oV 
histories of individuals or groups detailed in popular lan- 
guage, often from personal observation, and for the most 
part well illustrated by woodcuts. The author evidently 
feels himself most at home in dealing with the Colco- 
piera^ and, as wc think, judiciously takes up the position 
that bark-beetles and wood-borers are scavengers, seek- 
ing to devour what is already morbid, and are not the 
cause of decay in the trees in which they are found. We 
fail to follow his account of the mechanism by which the 
dick-bcctics (p. 207) perform that acrobatic movement 
so familiar to our childhood in the shape of the ^‘jump- 
ing frog”; to our mind the “mucro” that is the chief 
{igcnt in this ciction is not elastic.” Why are the Aphn- 
parasites known as Aphuiius stated to be Chalcididce (p. 
168) 1 Why is a Syrphus larva figured (p 160) as that of 
a ** Golden- Eye,” or Lace-Wing ” ? The introductor>' 
remarks and the concluding notes contain some very 
judicious reasoning on the aim and purpose of entomo- 
logical studies, and we sincerely wish we could agree 
with the author (p. 236) that collectors, as opposed to 
students, are ‘‘ now in a ver}' small minority ” ; a vast im- 
provement towards this end has undoubtedly taken place 
latterly, but the time for congratulation has not yet 
arrived. The Society under whose auspices this little 
book is published has done much towards popularising 
natural history in this countr>' ; this work may be classed 
amongst the best of the series, and no doubt in a second 
edition the author will revise it and rectify a few palpable 
errors. 


LETTERS TO THE EDITOR 

[ Tht Editor does not hold kimstlJrespamibUf^r ofimonsoxproatd 
by kis correspondents. Neiiker can he undertake to return ^ 
or to correspond with the writers of^ rejected manuscripts. 
Ho notice is tahen of anonymous communications .. 

\The Editor urgently requests correspondents to keep tkdr UUtts 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearance evtn 
of communieoHons containing interestingand novel faettl\ 

Shifting of the Berth’s Axis 
Haviho quoted the Greenwich observations so often, and 
with all respect, during the last twenty years, in my several 
Great-Pyramid publications, as showing that there is a slow 
shifting of the earth’s axis going on, with the effect of altering 
the latitude of frfaces miirately from age to ^ (see more espe- 
cially p. 81 of fourth edition of ** Our Inheritance in the Gnat 
Pyramid I cannot remain unconcerned when the present ener- 
getic Astronomer- Royal comes out so very positively with the 
statement that the Greenwich'ohservations of the last forty-swen 
years (which he confines himself to) show nothing of the kind, 
and that there is no such movement of the earth’s axis going on. 
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At least so I understand his letter in Nature, vol. xxx. p. 536. 

Tf that statement or conclusion is perfectly correct, I must of 
course allude to it in the next edition of' my P)Tamid book, 

; and adopt its corrections, whatever they may lead to ; so that it is 
^ well at once to ask any further questions which seem demanded 
^ for full trust and credibility. 

That the observations made at Greenwich during the last 
forty-seven years, when computed as the said Astronomer- Ro^l 
has computed them, do not show any change of latitude during 
that space of time, no one is more ready to allow most honour- 
ably than myself. But before we can admit that that result, 
pure and simple, absolutely establishes the non-shifting (»f the 
earth’s axis of rotation, two more things at least must come 
about, viz. ; — 

First, the Astronomer-Royal must attack and demolish the 
observations and calculations made at the great Kus'^ian Ob- 
servatory of PulkowM, which show that such a change, at the 
rate of about one foot per attuutn^ has been going on through 
the last quarter of a centur}’, and are even believed in America 
to be more accurale than the Greenwich obscrv'ations. And 
Second, he must take up, and similarly destroy, the testimony 
of the earlier Greenwich observations themselves, before these 
last forty-seven years of his own computation began. 

Now those earlier Greenwich observations were so remarkable 
for what they did indicate in their own time, that I may freely 
mention now, seeing that all the parties aie dead, that some- 
where about 1S36, Sir Thomas, then Mr. Maclear, at the Royal 
Observatory, (.’a]H' of (iood Hope, receive<l a private letter fnun 
Thon as Cilanvillc Taylor, Honourable b'ast India Company’s 
Astronomer at Madras — and earlier an assistant at the Royal 
Observatory, Greenwich — staling his belief that the latitude of 
the British National Observatory was continually decri'using ; 
and he gave a list of latitudes, as determined by (ireenwieh 
oirservati' ns, so far back as they went, Init condensed into three 
epochs, to prove the point. 

The matter was kindly communicated to me by my then ehief, 
Sir Thomas Maclear, and was of course deemed interesting ami 
curious at llte time; i)ut had quite gone to rest in my mind, until 
twenty-nine years afterwards, when I fell acro^s the same etTect, 
in the same direction .and at nearly the same rate, but thiough a 
longer jwriod cf time and to a inucli larger aecunudaled quan- 
tity, at the (treat r)raiui<l of Geereh in l^gyi»t. The datum f 
Ihc latitude of 4000 years ago, to conii)aro with the i>rcscnt | 
observed latitude of the same spot- though exactly that which ' 
the learned Hr. Hook desired so much, but in vain, to find 
ipinywhere 200 years ago— is not perhaps so purely and iierfectly 
Acientifie as the high-class practical astronomers of our times 
will always comleseend to nritice. But in the accompanying 
ifeaturc of change of azimuth, so creditably brought to the front 
jby Mr. Flinders Petrie, there is a testimony of modern observa- 
[lion to ancient accuracy of so respectable a character— if I may 
Ibe allowed so to -.ay — that it ought not to be entirely ignored ; 
|and it was first mentioned thus. 

While I V as at the Great Pyramid in 1865, and just after I 
ad there measured the azimuths of the entrance* passages of the 
Great and Second Pyramids on successive evenings by reference 
'|to the six-hour elongations of Polaris, there came a letter from 
.a retired civil engineer in F.dinburgh, a man of long Itatavian 
experience in his clay, and gifted with remarkable powers of 
science and originality of mind, — in which letter he was 
ipleased to run down all the presumed object of my work out 
™ere on the Geezeh Hill. Especially too was he pungent on 
, point that even the best of tne ancients had not that triumph 
'of modem civilisation, **thc manufacturing principle,” in them ; 

; said he, *Mhev could not make two things alike.” 

H Whereupon I sent nim the azimuths of the entrance-passages 
of those two grand pyramids, so many hundred feet apart, and 
ointed out, that, though they showed an error of azimuth for 
lodem date of nearly five minutes, yet the one pyramid ex- 
ibited so very nearly the same identical quantity as the other, — 
that they were, angularly, nearer together, or more exactly alike, 
than were the two halves of one and the same azimuth circle I 
was observing with. And yet that circle was by so celebrated a 
maker of modem times as Troughton, and flic instrument a 
choice one si^al^ made by him to be presented ta the cele- 
brated Prof. Playfair, by his admiring students in the University 
of Edinburgh ; and by Playfair’s executors, again, presented after 
his death to the Royal Observatoiy, Ediimurgl^ where it is 
still preserved in honour. C. PiAzzi- Smyth 

15, Royal Terrace, Edinbrigh, October 10 


The Sky-Glows 

In reply to Mr. Backhouse’s question (p. 511) as to where the 
context of Mr. Ncison’s remarks can be seen, I can only say 
that I do not know. I came across the |X)rtion quotctl relating to 
these phenomena at the end of the Astronomer- Royal's Reixirt 
upon the Weather of 18S3. Like Mr, Backhouse, I have l>een on 
the ItHik-out for solar habw, or big rings round the sun as we call 
them, for the last thirty years, more with n new to bo pre^wtred for 
squalls, ^^c., when lioatfug, than anything el<c. But for some years 
there h.as been so nuich haze nliout the sun, and the weather has so 
often cried * ‘ Wolf,” so to s]H*ak, with no responding gale or squall, 
that of late I ha^’c ceased to t.akc much note of such warnings. 

I may here mention that the rosy corona, when visible, as it so 
often is now, can be well seen by looking ti>wards the pl.acc of 
the sun, Init siatuUng in the shatlow of some high buihling ; or 
at times by totally eclipsing the sun with a hat behl between 
him and the eye. 

As far back as January i, 1S84, in a letter to the St, Jameses 
CniettCy I ventured to predict that we had not seen the last of 
what were then spoken ol n'-. the “ Recent Sunsets ” ; there was 
a veiy reniarkalde nfter-glou’ ten days after this, re.aching the 
zenith, seen even in I ondon. In the same letter of January i, 

1 suggested so,t c inciease in solar energy ns ilu' caiee of these 
phviioinenn. 

For some time, though feebler repetitions of the glows con- 
timie«l to be seen up to the end «»f March, there was nothing 
strong enough in the way of colour worth noting. But from 
what 1 continued to see in the shape of vapour, together with 
that strange warm cohuir l>y tiny nli<»ul the sun, 1 felt sure that 
whalcvei might be the cause of llu’se \>lu‘nomena must still be 
going 4)n, and in a short imte datetl April 12, 1 again spt)ke of 
their probable early reappearance. A graphic account of these 
after-glows, written by an (d)server at Smyrna, appi'ared in the 
Si, James's Gazette of l-'elmuiry 25, in which he pointed out what 
I have often since noiiecd, viz. that with excess of moisture all 
C(»lour (li-appears. 

'Phis was at limes very remarkable in llie early part of July 
this year, when we hail some r>f the strangest while sunsets I 
have ever seen. The sky around and above where the sun had 
set, looking almost eciling-Iike in its opacity, upon which soon 
ap])eari*d numbers of weird small cloud fonns, at times very 
regulai, like ripple-maiks in sand, or the Iwuies (d some great 
fish or saurian embedileil on a slab of storu* 

Against these )»ale sunsets all buildings and trees told like 
black velvet, wlnle the clouds wouM rest almost stationary for a 
King liiue. ^'e.'l^s back such a sky would have betokeneil a 
hurricane ; but evening after evening they were repealed, and 
no storm of any im]K»riance followed. For many years past, but 
notably during the summer of 1883, 1 had observed a steady 
increase in a while luminous glare about the sun, so much so 
that I wrote about it in the year 1882 to my br tlicr in India. 
1 was not therefore surprised allogelher when ns tbe sunsets 
increased in colour, which they mostly ilo in autumn, that this 
glare last winter was followed by something more than usual in 
the way c)f colour ; and here I should like to say that, as far as 
1 have seen, and 1 have missed very few chances of watching 
them, that though last winter twilights often increased up to a 
certain time in strength, yet they did not exceed in duration the 
time .allotted to twilight in the almanac-. This letter is already 
UHi long, but I cannot help asking, in conclusion, whether it 
may not be j^ossible that we have been all along muddling up 
cause and effect, and that the eruption at Krakatoa, the recent 
earthquakes and waves, as well as the strange atmospheric 
phenomena, which are still about us, cannot all be traced to one 
cause, viz. actual increase of sun power ? 

Southampton Robert I.eslie 


This evening after sunset I noticed a column of yellowish 
light over where the sun had set, and moving with the sun. 1 
have seen the same before. Can it be the zodiacal light ? I 
have frequently noticed during the present year, while the sub 
wa.s much too high for any sunset colours, a pinkish colour ill 
the sky. This has been observed by otheni, but I do not know 
whether it has lieen seen outside the British Islands. It must be 
connected with the sunset-glows which several of your corre- 
spot dents have described. OSEPH John MURPHY 

Belfast, October 12 
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CIrcuUr Rainbow 

In the notice given in Nature (Sept. 1 1, p. 4^5) beauti- 
ful circular rainbow that is seen in the spray of the Montmorenci 
Falls near Quebec, the expression in the hiding, “seen from a 
hUl-top " Will convey an erroneous idea without some explana- 
tion. The complete circle is only seen by getting down in the 
spray to the edge of the low rocks, within a few inches of the 
level of the water, and the circular liow then passes down to the 
feet on each side ; it is indeed roost i)erfcctly seen by turning 
round and stooping down to look baefe between the legs, when 
the complete circle is seen without interruption from the feet. 
The bow is small in diameter, and is a narrow band, appearing 
nearer to the eye than an ordinary spray rainbow. I had the 
pleasure of seeing it on August 25, on the occasion of the British 
Association Canadian visit. William 1’. Marshall 

I5t Augustus Road, Birmingham, October 13 

To Find the Cube of any Number by Construction 

Prof. Kaki. Teauson has kindly referred me for z. simple 
graphical construction for any positive or negative |>owcr of any 
rational quantity whatever to Fgger’s ** Grundzuge eincr graph- 
ischen Arithmetik.'^ This method, he informs me, is repro- 
duced in Cremona’s *‘I 1 calcolo giaphico.” J was of course 
aware that there u ere several simple constructions. 1 was in- 
duced to write upon the subject owing to the unexpected dis- 
covery that there was a line in the geometry of the triangle 
which enabled one to obtain the cube of a number. 

October 14 R. Tucker 

EXP LORA TIONS IN ICELAND ’ 

The Lava Desert of 6 iUt5AHRAUN 

O N July 25 we set out for the southern Dyngjufjbll, in 
order to examine Askja. All previous explorers of 
that volcanic locality have taken the northern route from 
Svartdrkot, but no one has hitherto approached it from 
tJhc east, from HeiiSubrei^i, any advance from that side 
having been deemed impracticable. This I wanted to 
test mr myself, and shaped my course from the tent 
(pitched, as before said, to the south of HeHSubreil^) in a 
direct line on the wide gap that opens in Askja to the 
east. The whole intervening country was one continuous 
succession of lavas, so effectively covered with pumice 
and scoriae from the great explosion of 1875, fortunately 
for us, that the whole was really one scoriae plain, the 
pumice boulders measuring generally one to two cubic 
feet, some more, some less. If it had not been for this 
scoriaceous cover, these lavas would have proved pretty 
certainly utterly impassable for horses. We took good care 
to keep to the crests of the thickest pumice-drifts, and 
though such travelling is rough enough for horses, yet 
they sustain no great harm, because the pumice is so 
light and brittle. Under the south-eastern spurs of 
Dyngjufj^ll we came upon a lake, shallow, but of con- 
siderable magnitude, of the existence of which there was 
no previous knowledge. About midway between Hcrtiu- 
breits and DyngjuQbll the counti^* begins to rise up 
towards the aforementioned gap in Askja. Askja is a 
cauldron-shaped valley in the centre of Dyngjuijdll, which 
is an enormous complex of mountains 4500 feet high. 
This valley contains innumerable craters which have 
erupted at various periods ; the sides of this valley rise to 
between 700 and 800 feet, but out of the aforementioned 
gap lavas have flowed over the lower countr)’ outside all 
the way down to Oddtlahraun, forming an enormous oval 
of an average incline of 4® 33'. When we came close 
up to the gap, the scoriae ceased, and at once the lava 
b^ame exceedingly difficult to pass. But by aid of frozen 
snowdrifts Ailing dips and dints in the slopes, we managed 
to thread our way mong, and thus actually to get into the 
^lley ; only one single ton^e of lava we had to cross 
without the aid of snowdrius — one which, though very 
narrow, we had the greatest difficulty in getting our ponies 

* Contmu«d from p. 565. 


over. Having at last succeeded in this, we rode along 
frozen snowdrifts under the southern slopes of the Askja 
valley, and thus reached actually on horseback the craters 
which exploded here in 1875. Previous visitors to Askja 
have entered the valley through a pass in the mountains 
inclosing the valley from the north, outside which pass 
they have had to abandon their horses and to reach the 
craters on foot over an almost impassable lava-stretch in 
the bottom of the valley, taking four to five hours in 
passing the distance from the pass to the craters. 
From our tent by Lindahl it took us nine hours to 
reach the craters, but the return route we accom- 
plished in seven. We now left our ponies provided 
with their fodder beside the large eruptor of 1875, and 
set off on foot to examine the locality in every direction, 
spending for that purpose the whole of the bright night 
and a portion of the next day. So over-covered was 
Askja with snow that journeying along here w'as like 
journeying in the heart of winter. The whole mass of 
Dyngjuljbll is made up of palagonite breccia inter- 
spersed with layers of basalt. Into this mass Askja 
sinks in the shape of a shallow basin, and may derive 
its present form partly from certain stretches of it 
having sunk down in consequence of eruptions, partly 
from that natural dint or basin-formation of valleys 
which is so strikingly common to tufa mountains in Ice- 
land. But the supposition that the whole of this valley^ 
about sixteen square miles English, is one crater, the 
result of one great volcanic explosion, is unwarranted. In 
the great eruption of 1875 a very considerable extent ot 
ground “ fell in ” in the south-eastern corner of the Aslria 
valley round the craters, and the vertical precipice of the 
fractured cnist of the earth on the side of the Askja valley 
measures, according to Prof. Johnstrup’s survey, 74a 
Danish feet ; that at the opposite side in the mountains is 
at least double in thickness. The vertical walls of the 
precipices exhibit in a clear manner the successive layers 
of lava which fill the bottom of the Askja valley. In the 
earth-slip thus created there was, in 1876, a small lake of 
dull-green colour, circular, and measuring about 4000 feet 
in diameter. This lake now fills the whole bottom of the 
slip and measures 10,000 feet in length. In 1876 the 
temperature of the water was 22® Celsius (71 ‘^’6 F.), but 
has now fallen to 14° C, (57®’2 F.). The crater, which 
by its explosion covered the east country with pumice 
and scoriae in 1875, situated in the north-eastern 
brim of the fissure, and is 300 feet in diameter and 150 
feet deep ; its outer circumference fiat, and built up of 
scoriae ashes, its inside cylindric and perpendicular. In 
1876 this crater only emitted steam, now it has turned 
into a boiling cauldron of clay, the clay mud at the 
bottom being gray with an admixture of bluish green tint, 
boiling and wallopping incessantly ; through the south- 
eastern part of its bottom there issues by a subterranean 
vent a thick column of steam with loud roars and reports, 
and all around this column smaller fissures issue thinner 
jets of steam and fumes. Inter^ersed with the scoriaD in 
Askja and on the eastern side of the surrounding moun- 
tains are found small glazed grayish-blue pieces of 
trachyte thus formed by the last eruption : among these 
there are some found of which one-half, or a portion, is 
reduced to pumice, while the remainder retains its tra- 
chytic constituency. In the south-eastern comer of the 
dip right up from the water are also found a number of 
craters from which radiate rents and gulfs honeycoml^ 
with innumerable fumaroles and crater-tubes from w'hich 
clouds of steam roll up high above the crests of the 
mountains, the roar and boom from w hich are heard to a 
great distance, resembling the rumbling sound of steam let 
off from many boilers at once. Deposits of sulphur are 
already visible round a number of the fumaroles, and 
yellow-green patches of sulphur show all alx»ut the preci- 
pices, where every chink and rupture lets off sulphurous 
fumes. In the eastern part of the slip the scoriaceous la) ers 
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have recently been rent asunder by a rift 150 to 200 feet 
deep, reaching from the summit of the mountain all the 
way down to the water. Across this rift there is no way 
of passing, and, in order to reach the south-eastern comer 
of the slip, it is necessary to scramble up to the top of the 
mountain, so as to get round the crevasse. It is difficult 
to form any adequate conception of the titanic grandeur 
of Nature at this spot. He who has once had the oppor- 
tunity of viewing it from the precipice of the earth-slip 
will never forget the impression. Having finished my 
survey here, we returned to our tent the same way we had 
come, glad of rest, exhausted with fatigue and want of 
sleep as we were, after thirty-six hours^ continuous travel. 

On July 28 I set out on my return journey to MjS'atn, 
taking a direct course across the northern part of Oddiia- 
hraun to the farmstead of Graenavatn, on the southern 
side of the lake (M^vatn). This I did with a view to re- 
discovering the whole of the old highway, the eastern end 
of which I had already traced. First we shaped our 
course directly for the northern end of HertSubreitSarfjoU, 
ided by the beacons to which I have alluded already, 
e crossed a pass, dividing the easternmost neck of the 
mountains from the main range, in the eastern approach 
to which an excessively rough lava, split by innumerable 
rifts, had to be traversed, in which we succeeded by the 
mode of scrambling. On the verge of one of the rifts in 
this lava we came upon a dilapidated beacon, and again 
upon another on the western aefile from the pass, from 
where we threaded our way along the skirts of a recent 
and very rough lava, directing our course for the central 
neck of HertSubreiiSarfjoll. Here we were intercepted by 
two enormous rifts, 100 to 150 feet deep, divided by an 
earth-slip one mile broad, and twenty miles long. With 
the exception of Almannagjd and Hrafnagid, near Thing- 
vellir, these arc the largest rifts in Iceland. Having suc- 
ceeded in bringing our caravan over the eastern brim 
down alongside the spurs of an isolated ** fell,’^ we charged 
the western brim in vain for a long time until we came 
upon a sort of steep pass, up through which we brought 
our ponies, and found upon the verge three dilapidated 
beacons, which showed that we were still on the traces of 
the old highway. From this spot beacons may be still 
traced in a straight direction for Fremri Ndmur, but 
recent rifts and lavas have destroyed the road, which, 
though I now knew its direction, I could pursue no 
farther. Here, namely, we thought we had overcome all 
difficulties, but found soon to our cost that we were mis- 
taken. Some distance to the cast of Fremri Ndmur there 
is a quite recent-looking lava, very long, but narrow, 
which evidently has welled out of a lava fissure here in 
1875, when, besides Askja, M^vatnsbraifi also were in a 
state of volcanic activity. This lava is not connected 
with the well-known more northerly lavas of 1875, 
wherefore its existence has been overlooked hitherto ; 
and when Johnstrup constructed his map of the lava of 
M^valnsoraefi, he was not aware of the fact that the same 
rift which gave birth to the northern lavas of 1875 had, 
further to the south, given existence to this, which mea- 
sures fully one-half of the others. To the east of this 
lava the earth is all cut up by bottomless cracks, over 
which it was truly a breakneck business to pass. Across 
some we had to urge our ponies to jump, others we 
passed by means of natural bridges of loose boulders, 
which frequently gave way. This was travelling with 
one's life in one’s hand, and to me it is the greatest wonder 
that no harm resulted to man or beast. To attempt 
crossing this new lava was entirely out of the question, 
so we had to bend our way southward along its eastern 
skirts until we might get round its southern spur. At 
this end of the lava 1 observed a peculiar rift not more 
than thirty to forty feet long and three to four inches 
broad, on which twelve craters were situated, in every 
way formed and shaped as large craters are generally, but 
of such miniature dimensions, that they looked as if they 


had been intended for toys for children ; the aperture of 
most of them was only four to five inches in diameter, 
that of the largest two feet. These had, however, 
squirted forth dashes of lava to the distance of sixty feet 
When at last we had reached the southern end of the 
lava, a new trouble intervened in the shape of what ap- 
peared to be an endless rift, and utterly impassable. We 
had therefore to make up our minds to spending the night, 
or whatever time might be required, in finding a passage 
across this barrier ; and after five hours’ weary strug^e 
wc at last managed to scramble across where the main 
crack split up into smaller ones. This was hard work 
for our ponies, languishing with thirst and with hardly 
anything to cat ; and perhaps only a degree less arduous 
for us, who in the matter of food and drink were no better 
off. Having crossed this serious barrier, we came upon a 
much more even tract of lava, and presently, to our in- 
tense relief, struck a pool of water under a snowdrift in a 
dent in the lava, where, having watered our horses, we 
treated them to the last scanty remainder of their fodder, 
and then went on our way. In the early morning wc 
reached the valley called Heilagsdalr in Blilfjoll, where 
we were obliged to pitch our tent in order to give the ex- 
hausted animals the benefit of the scanty pasture which 
a few plots of grass offered. After a few houm^ wclcuiiie 
sleep wc broke up hastily, a gale ot wind with rain and 
sand-drift having burst lipon us in the meanwhile. Our 
course now lay across the spurs radiating to the eastward 
from Bl.ifjbll, but such was the violence of the hurriepe 
that it was well nigh impossible to sit on horseback with- 
out being blown away, and equally difficult to guard 
against the despairing animals Wing blown out of our 
hands into the howling wilderness. After some really 
considerable trouble and hardship, wc managed to 
scramble down a precipitous gorge into the upland 
plateau on which the Lake of Mj^vatn has found its bed. 
After having more than once lost our be»yings on these 
lower lava wilds, we succeeded at last in striking the 
homestead of (irainavatn, exhausted with our exertions, 
and were glad of a grateful rest in good beds, after having 
spent a fortnight in a tent, with our saddles for pillows. 

Th. Thokoddsen 
ReykJahHlS, near Myvatn, August 4 


STOnAGE BATTERIES 

T he importance and desirability of an efficient and 
economical storage battery have been very widely 
recognised, but it is at the present time pretty generally 
felt that no existing form of storage battery is perfect, and 
that they are on the whole extravagant and wasteful to an 
extent sufficient to more than compensate for their unde- 
niable convenience. It is perfectly certain that their 
employment has not become at all general, and that they 
have failed to realise the somewhat sanguine hopes of 
their early promoters. 

It seems worth while to examine into the causes of this 
artial failure, and to inquire how far the evil opinion 
eld by many practical men concerning our present 
method of storing electrical energy is justifiable. 

One of the main objections is that storage involves a 
loss of some 50 per cent, of the whole. Now all methods 
of storing and transmitting energy involve some loss. To 
say that any particular method involves a loss of 50 or 
even 90 per cent is not to condemn it utterly. There arc 
many cases when the convenience of storage outweighs 
iht evil of waste altogether ; three principal ones may be 
specified. 

(i) When the power of the source would be otherwise 
so completely wasted that every fraction of it stored is 
clear gain. This is the case of much terrestrial water 
power. The energy of the tides or of Niagara is enor- 
mous, and wholly wasted so far as human activity is con- 
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cemed ; if 50 or even to per cent, could be stored in such 
a way as to be conveniently available, it would be of con- 
siderable value, and any arrangement capable of effecting 
this storage could only with imustice be stigmatised as 
wasteful. The solar energy of the Carboniferous epoch 
has most of it been wasted ; but a small fraction — probably 
not a millionth per cent. — has been saved and stored in the 
Coal-measures. It is possible to abuse the coal for not 
having stored more, but we find it a useful modicum 
nevertheless. 

(2) A second case when the advantage of storage over- 

balances the loss is when regularity and continuity of 
supply is needed, and when the source is irregular and 
fitful. Wind and wave power illustrate this kind of 
source ; it is manifest that wind power has not been so 
largely used as it would have been, had it been steady 
and dependable. A practicable method of storing up its 
energy and giving it out as wanted would gradually cause 
it to be very largely employed. This case is also illus- 
trated faintly by a gas-engine or jerky motor of any kind, 
and the regularity and depcndablcness of a storage cistern 
may very well make it desirable to put up with some waste 
providea it be not excessive. Mechanical devices for 
approximating to regularity, such as the use of slack 
driving undoubtedly give rise to a waste of power, 

and so does any form of regulator. liut in the utilisation 
of artificial forms of power like this, questions of economy 
become almost pre-eminent ; and wastefulness is here a 
most serious objection, and, it may be, prohibitive defon. 
At the same time, if the engine is liable to stop, or if it is 
not always working, some mode of storing energy may lie 
absolutely necessary, whether wasteful or not. 

(3) Another case, and to some extent the converse of 
the last, is when the available source is weak, though 
continuous, while the power is only needed for a short 
time, but during that time is required to be great. I’hisis 
exemplified in the operation of pile-driving, where energy 
is stored in tlic slowly-raised weight to be suddenly ex- 
pended ()n tlie head of the pile, also in the operation 
of drawing a bow ; or again when a small waterfall or 
steam-engine, running continuously, is to be utilised for 
lighting during five or six liours et'ich day ; the obviously 
right plan in such circumstances as tliese is to store the 
energy during the hours it is not wanted, and thus virtu- 
ally to double or treble the power of the source while it 
is actually in use. Unless, however, the loss occasioned by 
storage were reasonably small, there would be but small 
gain in attempting the process in this third case. 

It is plainly advantageous to devise a method of storing 
that shall give out the greater part of what is put in ; but 
we see by these examples that a reasonable loss may be 
more than compensated by convenience, regularity, avail- 
ability, and depcndablcness. Again, when energ)* has to 
be tranpiitted over great distances, it is in practice diffi- 
cult or impossible to make the expenditure of energy at 
one end depend upon and be regulated by its consump- 
tion at the other ; and so, without some svstem of storage, 
great waste will ensue during inten-als o^ small consump- 
tion. Looking to the immense development which the 
transmission of energj' may be expected to undergo in 
the course of the next few decades, a convenient and 
mfuia^able method of receiving large quantities of trans- 
mitted energy, and of holding it in readiness until wanted, 
must be of prime importance. 

It was in view of such applications as these that the 
invention of the storage battery by Faure was hailed with 
en^usiasm by the highest scientific authority in Great 
Britain ; while the public, jumping to the conclusion that 
a thing for which so many uses could be instantly found 
i^t needs be a profitable investment, hastened to pro- 
tor commencing careful experiments and 
^meeting the arrangement, which would have been wise, 
w for manufacturing tons of apparatus in its first crude, 
immature, and untried form. Some day it may perhaps be 


recognised that because it can be shown that a thing will be 
extremely useful when perfect it does not follow that it has 
already attained that perfection, that indeed probabilities 
based on historical developments are enormously against 
such abnormal and instantaneous maturity, and that the 
careful nursing and rearing necessary to h^thy maturity 
are better given in the seclusion of laboratory and study 
than in the excited and heated atmosphere of tnc Stock Ex- 
change. It is doubtless recognised already that all prelimi- 
nary operations are better conducted on a scale smaller 
than the wholesale manufacturing one. In developing a 
new industry there are scientific difficulties to be overcome, 
and there are manufacturing difficulties. By scientific 
difficulties we mean such as the determination of weak 
points, the best ways of strengthening them, and generally 
the discovery of theoretically the best modes of effecting 
the object in view : manufacturing difficulties begin with 
questions of expediency and economy — how most cheaply 
and satisfactorily to carry out the indications of theory, to 
obtain this or that material — and include the organisation 
of a system of manufacture, of division of libour, of 
machine tools, which shall enable the work to be done 
with ccon()my, security, and despatch. Over-haste in 
the preliminary stages causes both these sets of diffi- 
culties to be tackled together, and so throws a grievous 
burden on both adviser and manager. All these un- 
toward conditions have storage batteries experienced ; 
and to say they have not fulfilled the hopes of their early 
proniotcrs is no more than to say that those hopes were 
untimely and unreasonable. The period of maturity has 
been undoubtedly delayed by injudicious treatment, but 
its ultimate .'ittainment seems to us inevitable ; and it is 
at present a matter of opinion how nearly it has already 
been reached ; certainly great steps towards it have been 
made. Let us inquire what some of the difficulties en- 
countered have been, and it w'ill be seen that, formidable 
as some of them arc, they belong essentially to an infantile 
stage, and are not suggestive of constitutional debility. 

The first form of manufacture consisted in rolling up 
sheets of lead and composition, w'ith trousering to keep 
them separate. The difficulties found w'ere that the 
coalings would not adhere, but became detached in large 
flakes ; that the trousering got corroded through and per- 
mitted short circuiting ; and that free circulation of fluid 
being impossible, the acid became exhausted in some 
places and concentrated at others, and thus every sort of 
irregularity began. Now’ regularity or uniformity is of 
the most vital and fundamental importance in any form 
of battery. If any part of a plate is inactive, that part is 
better away ; if any plate in a cell is inactive, it is better 
away ; and if any cells of a battery are inactive, they are 
infinitely better away. The rolling or coiling up of the 
sheets being found awkward in practice and liable to 
detach the coatings, flat plates came to be used, then 
perforated plates, and then cast grids ; iliesc last having 
such large hole space that they held enough composition, 
j and held it securely enough, to enable the trousering or 
I intermediate porous material to be dispensed with. This 
was an evident step in advance ; free circulation of the 
liquid became possible, and could be assisted by stirring; 
there was nothing to corrode except the plates themselves, 
and the composition, being in the cells or holes of the 
grid, might be reasonably expected to adhere. So ikr 
expectation w’as not altogether belied. The adhesion was 
not perfect, it w'as true, and pieces of comjX)sition some- 
times fell out of the holes, especially if too powerful currents 
were passed through the cell, but still it w*as much better 
than it had been ; and if the plates were w^ell filled, properly 
formed, and fairly treated, the composition adherea ex- 
tremely well and securely. The circulation of the liquid 
was not automatically perfect either, but mechanical agi- 
tation could be readily applied ; without it the acid near 
the bottom of the cells tended to become more concen- 
trated than that near the top, not by reason of gravitation 
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undoing diffusion, which is impossible, but because during 
each chaiging fresh acid is formed, and in great part falls 
to the bottom in visible streams. Another great advan- 
tage was that some amount of inspection of the plates 
became possible, and experience as to the actual behaviour 
and appearance of the plates, began to be accumulated. 
And painfully varied that experience was. Every variety 
of extraordinary behaviour which could be suggested as 
robable, ^d a good many which no one could possibly 
ave imagined beforehand, made their appearance. The 
hundreds of tons of batteries made at this period doubt- 
less enabled these unpleasant experiences to be more 
rapidly acquired than would have been done on a small 
scale, but it was a costly series of experiments. However, 
the experiments were made, the public involuntarily 
assisted in the acquisition of experience, and, caring less 
for knowledge than for marketable commodities, they 
expressed dissatisfaction at the result. Many of these 
incipient difficulties «jre now overcome by the manufac- 
turers, but the great dislike of the public to involuntary 
experiments, and the shock which their confidence under- 
went on being unexpectedly called upon to participate in 
research, have not yet altogether abated. 

The main difficulty now experienced was liow to keep 
the plates from touching. They might be put in wooden 
frames, or elastic bands might be stretched round each 
of them, and if they would only kce|3 fl.at it was impos- 
sible they should touch unless the composition should 
drop out of the holes. Sometimes the composition did 
drop out of a hole, and bridge across the interval between 
tw’o plates, but the more common and more fatal ex- 
perience was tliat the plates would not keep straight. In 
a few months the positives were found to swell, and as 
they swelled to buckle— to buckle and twist into every 
variety of form, so that elastic bands, wooden frames, 
and every other contrivance failed altogether to prevent 
short-circuiting, The cause of the buckling is of course 
irregular and one-sided swelling, and the c.iuse of the 
swelling is apparently the gradual peroxidation and sul- 
phating of the material of the bars of the lend grid, which 
occupy less room as metallic lead than as oxide or salt. 
As the bars swell, they press on tlie inclosed composition, 
occasionally driving it out, but more frecpicntly, and with 
properly made and treated plates universally, distending 
themselves and stretching the whole medial portion of the 
plate. The edge or frame of the grid is stronger than the 
middle bars, and is not so easily stretched ; in a good and 
uniformly w(wked plate it does stretch, and an old posi- 
tive plate is some quarter of an inch bigger every way 
than a new one, but if one face of the plate is a trifle 
more active than the other, it is very plain that the most 
active side will tend to become convex ; and buckling once 
begun v’cry easily goes on. To cure it two opposite 
plans have been tried : one is to leave the plates as free 
and unconstrained as possible, hanging free it may be 
from two points, thin, and with crinkled or crimped 
margins to allow for expansion ; the other is to make 
them thick and strong, with plentiful ribs for stiffness, and 
besides to clamp them up one to another as tightly as 
inay be, and thus in mechanical ways to resist buckling and 
distortion. 1 do not know that any one could say for certain 
beforehand which of these two plans would be likely to 
answer best, but practice is beginning to reply in favour of 
the latter, and well braced plates of fair thickness show no 
unmanageable tendency to buckle. It must be remem- 
bered that no material can buckle with a force greater 
than that necessary to restore it to flatness, and this force 
in the case of lead is very moderate. Hence it may be 
fairly hoped to overcome and restrain all exuberances by 
suitable clamps and guides arranged so as to permit flat 
and even growth, but to check all lateral w’arpings and 
excrescences. 

Unifoimity of action is still essential, especially if all 
the plates in a cell are clamped together. Plates mechani- 


cally treated alike ought to be electrically so treated also, 
and it is impossible to keep a set of plates working satisftc* 
torily together unless the contact of each is thoroughly and 
equally good, so that each may receive its fair share of cur- 
rent. L)efects of contact have been a fruitful source of break- 
down and irregularity. Clamps and screws of every 
variety have been tried, but the insidious corroding action 
of nascent oxygen exerted through the film of acid which 
by spray and creeping forms and concentrates on the 
lugs— this corroding action crawls between the clamped 
surfaces, gradually destroys all perfect contact, and some- 
! times produces almost complete insulation. Cimtacts on 
the negative plates give but little trouble ; cemtacts on 
1 the positives have taxed a great amount cf patience. 

Lead contacts burned,” /.c. melted, not soldered on, are 
. evidently less liable to corrosion tlian bras'^ or cop^)cr 
fittings, or than any form of clamp, but they arc apt to be 
somewhat clumsy if of sufficient conductivity, ami morc- 
! over they arc awkward to undo again, and somewhat 
troublesome to do. However they have pro\cd them- 
' selves so decidedly the best that now no oilier contacts will 
' be used, and their rc-introduciion has been folJowcil by a 
' marked improx cincnt in tlic behaviour of the cells. So long 
as contact with one plate was better than with another, a 
thing quite possible to happen without any <liffercncc being 
perceptible to the eye, so long w.is it possible for one or 
two plates to remain almost wholly inactive while another 
, one or two rccciveil far more than their share of current, and 
i became distended, warped, overcharged, and ultimately 
; crumbled away. If one or two plates in a cell arc black, 
and giving off torrents of gas, while the rest are browm 
; and idle- looking, it is pretty fair evidence of irregular and 
insuflicient contact, or else of some great discrepancy in 
the age or make of the plates, 'fliis point .also is one that 
was not attended to in the early stages of inanuracture ; 
pl.ites were made for stock, ancl cells were made up with 
; plates of all ages selected at random from the store, 
j Directly uniformity is perceived to be essential, this is 
! recognised ns obviously bad. I Mates intended to w'ork 
I together should be of the same age and make, and inas- 
: much as keeping does not improve them, the best plan is 
I not to make for stock, but to keep material ready, and then 
(juickly make up as wanted. IMales in work deteriorate 
I slovvl), but they are wearing out in the fulfilment of their 
I proper function ; plates in idleness deteriorate as <|uickly, 

I and they arc rusting out in fulfilment of no function at 
1 all. Worn-out plates, however, arc by no means value- 
1 less. Lead material lias a well recognised price, and if 
I attention w'cre given to the subject, it is probable that 
I decrepit and useless plates might be made to yield a very 
; large percentage, if not the whole, of their original lead, 
i For it must be remembered that plates deteriorate not 
j by waste but by accretion : an old plate contains as 
! much lead as a new one, but it contains it with the addi- 
I tion of oxygen and sulpliion ; no longer a tenacious 
coherent frame, but a crumbling mass of incoherent 
powder. 

'I'he age of plates is a point of vital interest, though 
I but little is known as to the possibilities in this direction 
at present. A year may be regiirded as a fair average 
age at the piescnt time ; but this is a low* rather than a 
high estimate. Thick plates are found to last far longer 
than thin, which is only natural when it is remembered 
that the wearing out is due to corrosion, that corrosion 
proceeds mainly from the surface inwards, and that the 
internal portions of a thick plate are to a great extent 
protected by the mass of superincumbent material. If it 
can be showm, as we understand it can, (i) that the cost of 
materials is far more than the cost of manufacture ; (2) 
that the worn-out material has a market value not in- 
comparably less than the original ; and (3) that the 
frequency with which plates have to be renewed is not 
such as to cause much inconvenience ; then we hold that 
the first stage of the durability difficulty has been over- 
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come. Much more may be hoped for in this direction 
as experience increases, and it is not extravagant to hope 
that a well-ribbed, properly-clamped, and fairly-treated 
thick plate may last as long as five years before it^becomes 
disintegrated. 

It is evident, however, that in a region where pure ex- 
periment is pre-eminent, and where the units of time are 
months and years, instead of hours and days, the accumu- 
lation of experience is a slow and tedious process. It is no 
use making statements involving periods of five years when 
no one has had the present improved form in use for so 
much as six months. Nevertheless it is possible to see 
that the present cells are better than their predecessors ; 
and as their predecessors have lasted in good condition for 
a year and more it is not presumptuous to indulge in 
well-founded hopes. Many of the difficulties connected 
with the early forms of battery were aggravated by Utopian 
notions concerning internal resistance and compactness. 
The interna] resistance of a cell was so beautifully small, 
that the manufacturers were tempted to diminish it still 
further by putting the plates far too close together. An 
eighth or tenth of an inch interval is well enough if the 
plates had been hard rigid slabs of perfect flatness ; but it 
was madness to pack flexible lead plates full of composition 
certain to swell and liable to drop out so near together as 
this. Security and depcndablencss were sacrificed to a 
natural desire for sudden find Utopian perfection. We 
may hope that these lessons have been profited by, and that 
the manufacturers perceive that confidence and security 
are the first conditions of success, and tliat minutijc as to 
the number of noughts before the significant figures in the 
specification of resistance begin, tliough those .also arc of 
importance in their turn, arc yet of ouitc secondary con- 
sideration. Moreover, this parking of the plates so closely 
did not really do much to secure the result desired ; the 
greater part of the resistance of half nm-clown cells is not 
in the liquid between the plates, but in the surface or scum ^ 
separating each plate, ana especially each negative plate, , 
from the liquid, and hence putting the plates a safe distance, 
say a quarter or onc-lhird of an inch, apart exerts an effect 
on the total resistance which is certainly far more than com- 
ensated by the ready opportunity thus afforded for access 
y both bight and touch. The old opaque boxes chock full 
of plates, with slight india-rubber bands between tliem, 
were started and left to Providence. No one could see 
what went on, nor could one readily get at anything 
to rectify what was wrong. In the present glass boxes 
properly arranged on accessible shelves with only plugs 
or studs between the plates, clear vision through the cell j 
in any direction is easy, and accidental obstruction not ■ 
only very seldom occurs but if it does it c.an without diffi- . 
culty be seen and removed. Hut it must be granted that 1 
these boxes are less compact than their predecessors, .and | 
for some purposes, such as locomotion, compactness is of ! 
the first importance. Most true, for some purposes. It is 
not to be supposed that one type of cell will answer every 
ossible demand. A dynamo to be highly efficient must 
ave a large and massive field magnet, but in some places 
bulk and weight are fatal objections, and in these places 
smaller and more compact dynamos may be more suit- 
able : something, however, must be given up to secure the 
required lightness and compactness, some sort of com- ' 
promise must be effected. Just so with cells : we can point 
out what is theoretically the best form, and this form may, i 
for large stationary electric light or power installation, be 
actually the most suitable ; but >vc may also see that for 
boats, for tramcars, and for fish torpedoes, some very 
different and far more compact form may be quite 
essential. I 

Efficiency. Durability, Economy, Compactness : it may 
not be possible to attain all these at once— if it were, there 
would be small room for discussion— but sometimes one 
and sometimes another will be the pressing necessity, and 


} manufacturers of storage batteries, like manufacturers of 
' dynamos, must be prepared with forms suited to various 
needs. 

We have spoken mainly of difficulties connected with 
the positive plates, and have said nothing concerning the 
negatives. It is not that these are not susceptible of im- 
provement, but their faults have been of a less imperious 
and obtrusive nature. They are not perfect, but they do 
fairly well, and there has been little need to worrj' much 
about them, until the extraordinary behaviour of positives 
had been taken in hand and checked. The time is coming 
to attend to these also. They fail not from exuberance, 
but from inertness. As they grow old, they do not swell, 
and warp, and burst, and crumble, like the positives, but 
they grow quietly hoary, and serenely decay. The com- 
position in a worn-out negative consists of white sul- 
phate through and through, but the frame remains 
intact, and it consequently never falls to pieces, nor does 
it swell. Impurities in the acid used tell upon a nega- 
tive plate— nitric acid is fatal. Acid much too weak or 
very much too strong is also deleterious, and idleness is 
had. The difficulties connected with negatives mostly 
depend on their aggravating property of always requiring 
a quite opposite treatment to positives. The less a posi- 
tive is formed and overcharged the better. A negative 
delights in complete formation and frequent overcharge. 
In recognition of this it is now customar>^ to form them 
separately, and to give the negative a thorough dose of 
hydrogen without commencing the corrosion of the positive 
by an overdose of oxygen. When the discharge from a 
cell begins to flag, it is the resisting scum of sulphate that 
has formed over the negative plate which is responsible 
for the flagging. The true of a cell is wonder- 

fully constant throughout the wliole discharge ; but the 
internal resistance is all tlie time increasing, at first very 
slowly, ultimately, towards the end, with a rush. One 
such run-down cell in the midst of a lot of others therefore 
obstructs the current terribly. If only a series of cells 
could with certainty be made to work together uniformly, 
if a series could bcliavc as well as some of the cells in it, 
no one would have cause to comjjlain. 

Through the whole history of the manufacture, from 
the very beginning, a few cells here and there have 
always exhibited astonishing efficiency ; — the aim of manu- 
facturers may be said to be to bring all cells up to the 
level of a few. Much progress in this direction has been 
made, and it may be very fairly expected that, as uni- 
formity is gradually attained, a series of cells subjected to 
the same treatment may behave in the same manner. 
Whenever this is certainly accomplished, there will have 
been reached a high stage of efficiency, beyond which 
further progress need be only in the improvement of 
comparably insignificant miniitisc. 

I The subject of the electrical storage of energy is really 
I one of national importance ; — it is comparatively a small 
! matter whether this or that form of storage, or this or 
that company of manufacturers, succeeds in bringing out 
the permanent form. It sometimes unfortunately happens 
that enterprising pioneers only clear the way, and retire 
just in time for other men to come in and reap the fruits 
of their labours. So much capital and so much labour have 
been already expended in the effort to bring storage bat- 
teries to perfection, so great progress has been msme, and 
so apparently small are the steps which yet remain to be 
accomplished, that we may surely fairly hope that some 
of the original believers in their great, and as it seems to 
us inevitable, future may yet live to sec their faith justified 
and their patience rewarded, and may even taste some of 
that so-called ** substantial ” reward without the hope of 
which great commercial enterprises would never be un- 
dertaken, and modem civilisation would have scarcely 
yet b^n. 

O. J. L, 
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METEOROLOGY OF THE LOWER COXGO^ 

TN this work Dr. Danckelman has made a valuable 
* contribution to the meteorolog}* of Africa. The 
observations, which are printed in ex-ten were made at 
Vivi, lat. 5* 35' S., long. 13“ 52' E., at a height of 374 feet, 
from May 1882 to August 1883. "^he hours of observa- 
tion were 7 a.m., 2 p.m., and 9 p.m., and to these were 
added for the six months ending May 1883 observations 
at 6 a.^ and 8 a.m., which thus furnish important data 
regarding the march of diurnal phenomena for the first 
three hours after sunrise. The full details which are 
given of the instruments employed, their exposure, and 
the methods of obser\ 4 ng are particularly satisfactor>^ 
While the instrumental observations are ver\* complete, 
no less care has been taken to make the non- instrumental 
observations of weather equally complete, and these have 
been planned and carried out to aid in discussions affect- 
ing both local and general meteorology. 

In resuming and discussing these sixteen months’ 
observations, I 3 r. Danckelman has conjoined with the 
results obtained for \’ivi the results of observations made 
at St. Thomas, Gaboon, Chinchoxo, Loanda,and Melange, 
these places roughly representing the west of Africa from 
near the equator to about lat. 10“ S, At all these places 
the annual minimum pressure occurs in February or 
March and the maximum in July, with a small secondary 
maximum in lanuary. At Vivi atmospheric pressure at 
32® and sea-fevel is 2.7 ‘932 inches in February, 30*117 
inches in July, and 29*997 inches for the year. 

At V^ivi the mean annual temperature is 76"*4, the 
lowest monthly mean being 7o'’*5 in August, and the 
highest 79" *5 in February. The highest observed tem- 
perature was 97*’*2 on November 5, 1882, and the lowest 
53®*8 on July 29 of the same year. A noteworthy feature 
of the climate of \’ivi is the relatively low temperature 
from June to .September ; during the other eight months 
the means vary only from 77°*4 to 79^*5. This feature is 
common to the whole of this region of West Africa ; and 
it corresponds to the dry season of the year, which, as 
regards the Lower Congo, is characterised i)y Dr. 
Danckelman as undoubtedly the most agreeable and the 
finest, as well as the healthiest, season of the year. On 
the other hand, on the elevated plateaux of the interior, 
the heat is very great during the day, and many maladies 
prevail among the natives, numbers of the ill-clad blacks 
succumbing to the diseases caused by exposure to the 
low temperature of the nights. The temperature of the 
Congo was obser^'ed at interx’als during the year, the 
obser\’ations being made at a part of the river where the 
current was rapid. The results give a mean annual tem- 
perature of 8i°*8, being thus 5'’*4 higher than that of 
the air. 

Of the winds observed at V’ivi the percentages arc 
south-west, 39 ; west, 1 5 ; west-south-west, 9 ; north, 8 ; 
and calms, 18 ; winds from any other direction being of 
rare occurrence. Thus of the 82 per cent, of wind-direc- 
tions obsen’cd, 63 per cent were from the south-west 
quadrant. During the whole year south-west winds pre- 
dominate in the afternoon, but during the dry season the 
wind frequently veers to west towards evening, so that at 
9 p.m. west and west-south- west winds are more frequent 
than south-west, whilst south and south-south* west winds 
very rarely occur. This striking predominance of south- 
westerly winds has important bearings on the climatology 
of the whole of the Lower Congo as respects humidity, 
cloud, and rainfall. A striking peculiarity of the climate 
are the strong wdnds which often set in late in the after- 
noon and evening, and which are carefully recorded in 
the ioumal of the observations. The following are the 
number of times such winds have occurred each hour 
from 3 p.m. to II p.m.,--6, ii, 24, 28, 30, 32, 22, and 4, 

* BUT tes ObAcnratioiu M^teorolosiques faites k Vivi (Congo 

InlarieureX ct nur la Oiniatolofw de la Cdte sud-ouest d'Afiique en g^^ral.** 
Far Dr. A von Danckelman. (Beriin, 1884.) 


the hours of g^atest frequency thus being from 5 p.m, to 
10 p.m. During the other hours of the day they seldom 
occur. The degree to which this prevails is seen from 
the fact that the mean force of the wind is ^eater at 
9 p.m. than at 2 p.m., the latter liour being the time about 
which the wind generally attains its maximum diurnal 
velocity over the land. 

Thunderstonns are of frequent occurrence from Novem- 
ber to May. but none were recorded from June to October* 
As regards their distribution during the day, scarcely any 
occurred from 1 1 p.m. to noon, the period of maximum 
frequency being fn>m i p.m. to 8 p.m. ; but particularly 
from 4 p.m. to 6 p.m., 29 per cent, of the whole having 
occurred during these two hours. During the rainy 
season heat lightning is of frcuuent occurrence in the 
south, east, and north horizon, l)ut rarely in the west. 
When the wind shifts from the ordinary si>ulh-west direc- 
tion into east, the change is almost invariably followed 
by a thunderstorm, or by thundery-looking clouds, which 
indicate a thunderstorm not far olT. 'rhunderstorms 
most frequently advance from the east. During the 
sixteen months the number of storms which advanced 
from an easterly direction was fifty-three, whereas only 
fourteen came from a westerly direction. 'Flic severest 
thunilerstorms come from the north-cast. '1‘hey are in- 
timately connected with the rainfall, which being wholly 
dependent on the thunderstorm, the diutnal periods of 
the two pheiuunena arc the same. The rainiest months 
at Vivi were November, 11*34 inches; December, 8*94 
inches ; April, 9*10 inches ; and March, 5*67 inches. The 
annual amount was 42 50 inches. No rain fell from June 
to September, and the fall in October was very small. 
During the dry season, however, when no rain falls, the 
hygrometer not unfrequcntly indicates an atmosphere 
highly charged with vapour, and occasionally a light 
drizzle sets in which the rortugiicsc call “ Cacimbo/’ btit 
the amount falling is too small to hr measurable. These 
results show, in an unmistakable manner, the powerful 
and beneficial influence of the prevailing south-wcstcrl) 
winds from the Atlantic on the climate of this extensivf 
region in the continent of Africa. 


7'//R Rh'JENT hCJJPSE OF THE MOON 

W K have received the following communications witl 
reference to the recent lunar eclipse : — 

Thk total eclipse of the moon on Saturday, October 4 
was of particular importance as it wa.s— since the one h 
1S77, which was practically lost through bad weather— 
the first opportunity of measuring the changes which th 
heat radiated by the moon undergoes with the proceedini 
eclipse. And indeed on Saturday evening at six o’clocl 
it appeared highly probable that the fate of thi.s eclips 
would be the same as that of its predecessor, the sk 
being thickly covered with misty clouds, with hardly an 
motion whatever. Suddenly, however, as if by magic 
thirty- two minutes before the beginning of the total phasi 
they all disappeared, and left a most perfect and cxce| 
tional clearness behind them, which not only lasted durin 
the remainder of the eclipse, but also through the two fo 
lowing days and nights. Thus 1 was enabled to carry ot 
the greater part of my programme in every detail. Th 
apparatus used was the same which the Earl of Ross 
described in his communications to the Royal Society i 
1869, 1870, and 1873; it condenses by means of tw 
small concave mirrors alternately on two thermopile 
the rays of the moon collected by the 3-foot telescojpe, an 
the currents thus created are measured by the aid of 
galvanometer with mirror and scale. The time of e 
posure was 1 min. sid. time for each pile, and the observ 
tions were throughout the eclipse carried on with only tv 
interruptions of eight and nine minutes, the former causi 
by my examining the condensing mirrors for dew, tl 
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latter by the re-winding of the driving-clock of the tele- 
ecope. Thtis I took altogether 21 1 readings of the gal- 
vanometer, which were taken together in groups of ten 
for the formation of reliable mean values. It is these 
means — without the application of the still necessary re- 
ductions^-^hicb form the ordinates of the preliminary 
curve inclosed, the abscissas of which are the times before 
the beginning and after the end of the total phase. It 
will be seen that no observations were made during the 
total phase, as I could not make certain that the moon's 
image was actually on the condensing mirrors ; besides 
the readings of the galvanometer on near approach to 
the total phase became so unsteady and irregular that it 
was plain that the effect, if any, fell below the sensitive- 



Curve Khowmg ihe change of the lunar nulianl heat .as measured by ihcrino- 
pilesand cal vnnoincier during the total eclinse of the moon on October 4, 
>884, at nirr Castle Observatory, by Olio floeddicker, 

ness of the instrument and the unavoidable errors of 
observation. This is much to be regretted, as the few 
observations obtained before the total phase began show 
plainly that the minimum of the radiated heat takes 
jdace later than that of the moon’s light. Indeed, so 
slowly did the readings of the galvanometer increase 
again that about twenty minutes after the total phase was 
over the almost entire absence of any effect led me to 
think that the small condensing mirrors must be covered 
with dew, an apprehension which was happily not veri- 
I should add that the galvanometer readings here 
given are not comparable with those published in 1S73. 

Otto Boeddicker 

The Earl of Rosse's Observatory', Birr Castle, 
Parsonstown 

This eclipse was seen from here (height above sea 
530 feet) to great advantage in a cloudless sky, with the 
•tw very iH'iUiant and the air calm. 

minutes before the actual contact a faint 
look was visible, and this had the effect of ffatten- 
ittf tne edge of the moon on the side towards which the 


shadow was approaching. At 8h. 16m. there was a slight 
but very perceptible shadow, about a fourth of the moon's 
diameter in advance of the dark shadow, and in four 
minutes later the eclipse just entered the moon. At 
8h. 44m. the margin of the dark shadow, which had had all 
along an edge of a woolly and irregular appearance, had 
now decided streaks in advance of it. The edge of the 
moon on the opposite side from the base to within 30® of 
the apex was marked by a rim of intense bright blue. 
Ten minutes later the blue margin was less brilliant and 
narrower, and the woolly appearance before mentioned 
was more decided, but less streaky. At 8h. 5Sm. the blue 
had contracted in length both at the base and apex, and 
gradually assumed a greenish shade. The cusps of the 
moon were elongated and more drop-like than continuous. 
At 9h. 1 8m. the shadow had almost covered the moon, 
which showed a faint glow beneath, though the circular 
appearance was not visible to the na’^ed eye. A minute 
later, as the last point of light disappeared, a dense black- 
ness of irregular form appeared on the opposite portion 
of the moon, extending over nearly a third of the surface. 
At 9h. 39m. the moon was scarcely perceptible to the 
naked eye. Through the telescope a faint luminosity at 
the apex could be discerned. At 9h. 47111. to the naked 
eye the moon seemed like a blurred star, very indistinct 
and considerably reduced in apparent size, and of no 
definite form. At roh. 2m. the faint luminosity at the 
apex had almost gone, and the outline of the moon was 
more apparent through the telescope. The blurred, star- 
like appearance to the naked eye was still unchanged. 
At I oh. 9tn. there was a thin luminosity on both horizon- 
tal sides of the moon. The apex of the moon was very in- 
distinct. At I oh. 20m. a broader belt of light appeared 
on the northern side, but that on the opposite side was 
indistinct There was still the same indistinctness to the 
naked eye, though every now and then a faint crescent- 
like appearance could be seen. At loh. 38m. a somewhat 
broader crescent. At loh. 43m. a bright light like that of 
the moon was visible to the naked eye at the apex, and 
four minutes later the moon reappeared. At loh. 57m. 
the tip of a mountain was lit up near the moon’s apex. 
At 1 1 p.in. the upper cusp extended further than the lower 
one. At 1 ill. 15m. a slight haze formed a burr about the 
moon, which was somewhat kidney-shaped. At iih. 22m. 
the burr still visible, but much rounder in form. The 
eclipse ended at iih. 45m. 

Having previously observed a number of lunar eclipses, 
1 was specially struck with that of to-night ; the density 
and blackness of the shadow was far greater than any 
previous one that I had seen, especially throughout the 
period of totality. In all previous eclipses I have been 
able to trace the outline ; m the present case this was 
quite impossible. Usually the outline is more or less 
plainly seen, and not unfrequently there is a strong red- 
dish light. The last total eclipse of the moon was seen 
from this place, and it had a copper-coloured appearance, 
and there was no difffcultv in tracing the outline. In the 
present eclipse the moon’s outline was invisible for some 
time to the unaided eye, and the apparent size so much 
diminished that it had more the appearance of a large star 
whose light was just able to pierce through a dense haze. 
Some of the valleys of the moon were left for a time in 
great darkness after the light had travelled beyond them. 
1 may mention that all the above appearances were also 
seen by Major A. E. L. Lowe and Mr. H. L. P. Lowe, 
who were using other telescopes. E. J. LOWE 

Shirenewton Hall, near Chepstow, October 4 

It is to be hoped that the unusual phenomena attend- 
ing the late eclipse of the moon may lead to a discussion 
which will throw some light upon the great differences 
observed on different occasions in the visibility of the 
eclipsed moon- differences which have not hitherto, so 
far as I know, been adequately explained. 
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In the late eclipse, as viewed from this station (where 
the sky not only perfectly cloudless, but free from the 
least suspicion of haze), the obscuration of the moon was 
earned to a degree far beyond anything witnessed in the 
eclipses of recent times. For some time before and after 
the middle of the eclipse (that is, about 10 p.m.) the only 
trace of our satellite that remained in the sky was a faint 
dingy-brown nebulous spot, to which it was impossible to 
assign any definite form or dimensions, but which certainly 
did not approach the moon in point of apparent size. So 
inconspicuous was it that it was quite invisible through 
the window of a room in which lights were burning : and 
in the open air, if one had not known exactly where to 
look for it, one might have searched for some little time 
without discovering it. I speak of course of the naked- 
eye appearances. With an opera-glass the nebulous spot 
was resolved into a well-defined disk of the proper dimen- 
sions, but still very faint and ding)', the hue being a kind 
of reddish-brown. It was further remarked that the illu- 
mination was uniformly distributed over the disk, at least 
so far as this, that there was no preponderance of light in 
the direction of any one part of the moon’s edge. This 
is what should naturally have followed from the central 
character of the eclipse, but it seems desirable to note 
the circumstance with reference to a theory presently to 
be mentioned. 

The most obvious explanation of the unusual obscurity 
of the moon would be its unusually deep immersion in 
the earth’s shadow, but this view seems to be clearly dis- 
proved by a comparison with the phenomena observed in 
a former eclipse. Referring to a note which I made at 
the time of the eclipse of August 23, itS77, I find the fol- 
lowing remark “ The moon, even in the middle of the 
total phase, was a conspicuous object in the sky, and the 
ruddy colour was well marked, In the very middle of 
the eclipse the degree of illumination was as nearly as 
possible equal all round the edge of the moon, the central 
parts being darker than those near the edge.” Now the 
duration of totality in that eclipse was ih. 44m. In the 
late eclipse it was ih. 32m. The immersion of the moon 
in the earth's shadow must therefore, I presume, have 
been at least as deep on the former occasion as on the 
recent one. It may be mentioned as an additional 
argument against this explanation that in the late eclipse 
the visibility of the eclipsed portion was observed to be 
much less than usual even before the eclipse was com- 
plete. In fact it was not until within a few minutes of 
the total phase that the eclipsed portion could be certainly 
distinguished with the naked eye. 

Another obvious suggestion in the way of explanation 
has reference to variations in the condition of that portion 
of the earth’s atmosphere through which the sun’s rays ! 
would pass to reach the moon. This explanation is not j 
without interest in connection with the remarkable sunset 
effects of last winter, and, in a less degree, of the present 
autumn. But there are serious difficulties in the way of 
accepting it, for, in order to account for the observed 
phenomena, it would be necessary to suppose that an 
entire ring of the earth’s atmosphere was uniformly 
affected. A want of uniformity in this respect would not 
cause merely an uneven illumination of the moon’s disk, 
which some observers seem to have noted, and which may 
very well be set down to the actual difierences on the 
surface of the moon ; the effect would be specially 
marked upon some part of the moon’s edge, and would 
be similar to what is observed soon after totality has 
commenced and shortly before it ends. Nothing ap- 
proaching to this appearance was to be seen in the 
Ute eclipse at the time when the obscuration was 
greatest. 

Is it possible that the surface of the moon may be in 
some small degree self-luminous, and that a variation 
(from onknoun causes) in the dc^ec of this self-lv.r .in- 
osity may account for die difference observed in the 


visibility of the moon in two eclipses, in both of which 
the solar light was equally at its minimum ? 

Clifton, October 7 George F. Eurwr 

On the occasion of the total eclipse of the moon on 
Saturday, October 4, the Director of the Pulkowa Ob- 
servatory, near St. Petersburg, issued a circular to a 
number of other observatories suggesting the use of the 
opportunity to fix the exact diameter of the moon, the 
mean value of the true diameter not being known to a 
second. Even as regards a probably existing depression 
of the surface of the moon, we know only that it cannot 
be ytry great. The circular also requested observers to 
watch attentively all stars, even those of the tenth magni- 
tude, eclipsed by the moon, and their egress on the other 
side, which is only ]:H>ssiblc during a total eclipse. In 
order to make these obsers ations exact, Prof. I) 5 Ucn, of the 
Pulkowa Observatory, calculated the numl>er of such 
stars covered by the moon on that date, which he finds 
were 116, most of which arc of the ninth aiul tenth mag- 
nitude and only one of the sixth. He has, moreover, for 
the use of observers, calculated the exact position of 
these during the eclipse for no less th.an sixty observatories 
from Pulkowa to the Cape, u liich is expected to give the 
desired result. 

NOTES 

( )nj< rcatlcis will lie.ir with siiu'i'ic logivl that Prof. Huxley, 
under tlic onleis iii^ iiKvIical adviscis, left I'aiglaiid yc.stcnlay 
ftir some months i)f nh^ohite lost. When it is remomhored how 
many fiincii»>ns Prof. Huxley h.as to fidld, wo need hardly say 
that the cause his enloiccd rotiroinonl for a lime is ovfrwi)rk. 
Ilis presenoo in Kn^land will eerlainly ho missed during the 
coming winter, and lu* may fool assured that he carries with 
him the synij)alhios of many friends, known and unknown. 
Prof, Huxloy goes in tho first instance to Venice. 

Wh heartily sujtporl the suggostioii whicli lias heeri made in 
the Gtinicneps' Chtonich' it would he nvj.sl a]>|>n)ju*iatc that 
.s<»riK’ nicmcnial i>f the l.dc Mr. licnt)i.im should, suhjocl to the 
consent of ll»e iiulhoi itios, I>c {daced in the Kt)yal Ilcrharium at 
Kew, to which he was siicli a hcncf.iclor, and in connection with 
which his lifc-w«>rk w.is for very many years carried on. Official 
etiquette would prohahly preclude any stej^s heing lakcMi by the 
aulhorilies .ar Kew in the matter ; ami, indee<l, it is a subject 
tliat woultl more gracefully and appro]»rialely he dealt with by 
outsiders. 

.SiK Wii.MAM llARCorkT is always happy when he louchea 
on science, either to point a political shaft, or, as (jn '1 uesday at 
Derby, when descanting directly on its jirogress and hearings. He 
showed himself well versed— as one hearing the honoured name of 
Ilarcourl ought to be— in the history of scientific progress, and 
in the high importance of science a])art fn»m its utilitarian uses* 
Scientific .study, in his conce]>tion, is above all others the most 
useful and the most ennobling.” “Depend upon it/* he concluded, 
** if I may turn for a moment to the utilitarian view, these are 
not days in which we, as a peojde, can afford to liC idle or to be 
ignorant. There is an immense eomj[)etition going on in the 
world in all departments of trade. Kcraember you have the 
competition of countries where education of this character is of 
a more comjilctc character, far more complete than anything we 
have in this country. It you go into Germany 3 rou will find in 
every small town that there are institutions where the screveit 
education is given in all departments of technical knowiedge* 
The old days when people could afford to go on in an isney, 
happy-go-lucky sort of manner are gone by. You may dejptnid 
upon it, in the race which we have to run in the world, a timin* 
ing of the severest descriprion is uquisite, so that we may bold 
our own.” We trust Sir William will bear his admiraUe Dnfhy 
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in mind when m a iegialator he bai to consider the 
fdadon of.Bciciice and of fcicntific worker* to the Government 
and the country. 

Prof. Hugo GYLi>£if, Director of the Observatory at Stock- 
bolm» and well known for his studies during recent years of the 
eight great planets, has been offered and has accepted the Pro- 
fessorship of Astronomy at the Gottingen University. 

Hi* Majesty the King of Italy has conferred the decoration 
of Knight of the Crown of Italy upon Deputy- Surgeon-Geneml 
Francis Day, formerly Inspector-General of Fisheries in India, 
and lately Commissioner of the Indian Section in the great Inter- 
national Asherics Exhibition. 

Da. Soph US Tkomhout having returned to Bergen after a 
lengthened sojourn in Iceland, whence wc have from time to 
time received accounts of his researches, intends for the next few 
years to devote his time to the production of a great catalogue of 
all the aurorm seen in Northern Europe from the earliest times. 
The Norwegian Government have granted a not inconsiderable 
sum towards this gigantic undertaking. As this labour and the 
imminent production of his new work, “ Under the Kays of the 
Aurora Borealis,” will occupy all his time for some while, the dis- 
tinguished savani announces his inability to issue for the coming 
winter such sheets for the recording of aurorai as he has for some 
years been in the habit of distributing over nil parts of Northern 
Europe. He trusts, however, that observers may continue to 
note the phenomena as heretofore on the lines laid down by 
him, and forward the same to him with as little delay as possible. 
His address is Bergen. 

Ckanda Singh, a blind student of St. Stephen’s College, 
Delhi, is, according to the account given in A ikn^s Indian Afaif, 
a prodigy. He cannot read or write, but j)osscsses such a strong 
memory as to be able to rcjicnt all his text-books, English, 
Persian, or Urdu, by rote, and to work out sums in arithmetic 
with remarkable rapidity. 'I'hc unusual intensity of his mental 
powers is shown by hh ability to multiply any number of figures 
by another equally large. At the last University examination 
he was examined v/vA 7Hice by order of the Director of Public 
Instruction of the Punjaub, and he stood twenty-seventh in the 
list of successful candidates. On the recommendation of the 
same official, the judges of the local court have allowed him to 
appear at its law examination. Memory, as is well known, is 
wonderfully developed in Orientals, owing to the system of 
education which has obtained amongst them ; but cases like 
Chanda Singh must lx; very rare even in the East. 

During the last week of September the Thiiringo- Saxon 
Verein fur Krdkundc held its annual meeting at Kbsen under 
the presidency of Herr Danker (Halle). Amongst a number of 
interesting papers read we nolo the following : — On Baku and 
its naphtha and ])etroleum wells, by Herr El>erius (Dbllnitz) ; 
«n the scientific and economical importance of Cameroon, by 
Prof. Kirchhob'! on the limits between the High and I^w 
German on the eastern side of the Elbe, by Dr. Haushaltcr 
(Rudolsladt) ; on the salt and fresh-water lakes between Halle 
and Eisleben, by Prof. Kirchhoff ; on ancient places of worship 
in Northern TbUringia, by Dr. Rackwitz (Nordhausen). 

The thirty-second annual meeting of the German Geological 
Society took place at Hanover in the last week of September 
under the presidency of Herr von der Decken. Among the 
papers read we note the following : — On the limits of the Dyas 
formation, by J^rof. Geiniu (Dresden) ; on the geology of North- 
Western America, by Prof, vom Rath (Bonn) ; on the Brachio- 
latinu; occurring in the Hessian limestone, by Prof. Crtdner 
Leipzig) ; on the geology of the Harz Mountains, by Herr 
langsdorff (Klausthal); on the occurrence of dolerite in the 


Vogelsberg, by Prof. Streng (Giessen) ; on Tasmanian tin oses, 
by Herr Gordaek (Klausthal) ; on new Devonian Bryozoa, by 
Dr. Bomemann (Eisenach). The next place of meeting will be 
Darmstadt. 

Writing on a subject of some interest at the present time, 
viz. the orthography of the names of the better known Chinese 
places, a correspondent of the Taidettes des deux Charenta says 
that Tonquin is more correct than Tonkin (and we presume oIm 
than Tongkingt Tanking^ &c.), for this is how the name is pro- 
nounced. He thinks that French pronunciation generally 
approaches that of the Chinese more than the English. Thus 
the Chinese have the nasal sound of n and a sound of u which 
wc in England do not possess. We cannot always reproduce 
these Chinese sounds, while the French can do so easily. To 
represent the nasal sound the English add a ^ to the «, but they 
do not always pronounce it. The French borrow the English 
orthography, but they pronounce the g which the former have 
added, and thus completely disfigure the names. Thus (the 
correspondent goes on) the French pronounce Shangdt instead 
of Shanhdiy and Hongue-Kongue in place of Hon-Kon» The 
most curious instance is that of Canton, The English call the 
province Awang-toung ; all the French journals follow this 
orthography, and yet it is Canton pure and simple. If the k is 
to be employed at all it should be written Ton-KUn^ for we 
write Fo-Alen as the name of the province in which Foochow 
is situated, and the Alien is the same in each instance. The 
truth appears to be that all Far Eastern names have been trans- 
literated haphazard, and almost in every case by people who 
knew nothing of the native languages. The older orthographies, 
such as Canton, Whampoa, &c., we owe !'> masters of ships, 
supercargoes, and the like, who visited the place in the last or 
beginning of the present century. In some cases they arc not 
good attempts at reproduction, but little practical inconvenience 
has ever been found in adhering to them. According to the 
writer whom we have quoted the French are in a worse plight 
than ourselves ; our orthography was at least an honest attempt 
to reproduce the names as they sounded to Englishmen. The 
French adopt this orthography, and then give the letters their 
French ]>ronunciation ; in other words the transmutation is (i) 
Chinese as it sounded to an Englishman ; ( 2 ) that Englishman’s 
Chinese as it sounded to a Frenchman ! Little wonder then 
that there are hopelessly irreconcilable methods of spelling 
Chinese names of places. 

The Japanese Commissioner to the Health Exhibition writes 
that the omission of the names of the foreign authors of certain 
scientific works in the Japanese Section was quite unintentional. 
He adds that three of these works are by Japanese assistant 
professors. The omission, on which we commented last week 
in noticing the Catalogue, coupled with the statement that the 
English volumes were translations, was certainly calculated to 
leave an erroneous impression as to the authorship of the works 
in question. 

The second document just issued (Brockhaus, Leipzig) in con- 
nection with the ** Riebeck’sche Niger Expedition,” is like the 
first, which dealt with the Fulah language, mainly philological. 
The chief contents are : ** Specimens of the Language of Ghat 
in the Sahara, with Haussa and German Translations,” by the 
learned leader of the expedition, Herr Gottlob Adolf Krause. 
The Ghat being merely a variety of the Mashagh (Berber, or 
Western Hamitic), no special grammar was needed of a lan- 
guage which has already been somewhat fully elucidated by 
^rth, Hanoteau, Prof, Newman, and Stanhope Freeman. But 
these texts in the Arabic and Roman characters with ipteiiinear 
Cvennan translations, and free Haussa and German versions, will 
be accepted as a boon by students of the languages of Sudan 
I and Nonh Africa. The accompanying ** Anmerkungen ” throw 
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considerable li^t on many obscure grammatical points, besides 
bringing into still closer relationship the Semitic and Hamitic 
groups, whose fundamental affinity is daily becoming more and 
more obvious. The widespread relations of what Herr Krause 
calls the “ Haussa^Musukanische Sprach-Stamm ” (Haussa>Musgu 
linguistic family) arc also elucidate, and the curious principle of 
vowel harmony prevalent in this group for the first time dearly ex- 
plained. It differs entirely from the Bantu, which is initial, and also 
from the Finno-Tatar, inasmuch as in the latter the vowels of the 
agglutinated postfixes conform to that of the root, which is 
never modified, whereas in Haussa-Musgu the rojt- vowel con- 
forms to that of the postfix, and is consequently subject to 
constant change. Thus : a-dara — he loves ; t-diri-kini = he 
loves you, where the preceding pronominal and root-vowel a has 
been throughout modified to e and 1 by the influence of the 
following f of the pronominal suffix kini. The introduction 
contains many interesting details on the history of the Ghat 
oasis, which most of our readers will learn for the first time was 
incorporated in the Turkish Empire some ten years ago. Here 
also some fresh light is thrown on the origin of the national or 
imposed names Mashagh (Imoshagh), I'uarck, Berber, Moor, 
Tibu, Fezzon, and Ghat, For his munificence in undertaking 
the publication of these ** ^^ittheiIungen ” without the remotest 
prospect of any pecuniary returns, Dr. Emil Kicbeck has 
earned the lasting gratitude of the scientific world. 

In the June number of 7 'imtkn\ a journal steadily growing in 
scientific importance and general usefulness, the accomplished 
editor, Mr. E, F. Im Thurn, continues his valuable “ Notes on 
West Indian Stone Implements.” The title of these papers is 
now enlarged by the additional words, “ and other Indian 
Relics,” so as to include all objects, whether of stone, shell, 
bone, or clay, which are often found associated together in such 
a way as to render their separate treatment almost impossible. 
This enlargement of the subject cannot fail to be appreciatetl by 
ethnologists, who will here find much instructive matter lucidly 
arranged, and illustrated by eleven plates containing thirtyTive 
fac-similes of stone and shell implements, and twenty-one of 
Carib potter)’. The first group of objects belong to Sir Thomas 
Graham Briggs, of Barbados, who has placed his fine collection 
at the disposal of Mr, Im Thurn, at the same time generfmsly 
providing the means for the due illustration of the scries. The 
second group forms part of a quantity of native (Carib) pottery 
recently discovered on the Enmore Plantation, west coast of 
Demerara. The urgent necessity of encouraging collections of 
this sort before all have disappeared, like the natives themselves, 
t)efore the advance of civilised man, is made evident ly the 
ttalement that a large heap of shell implements lately found in 
Be parish of St. James, Barbados, were carted away “to inac- 
idamise a road.” Other attractive papers in tlii-* number arc : 
“Bush-Notes of a Huntsman,” by M, McTurk ; “The Moun- 
;ams of the West Indies,” by T. P. Poter ; and “ Esse<iuil>o, 
Berbicc, and Demerara under the Dutch ” (continued), by the 
Editor. 

1 HE following announcements arc made by Mr. Edward 
Stanford : — “ A Parliamentary County Atlas of England and 
iVales,” containing maps of all the counties engraved on a 
tniform scale. I'his atlas includes as a distinctive feature a 
eries of physical, statistical, and administrative maps of England 
md Wales and of London. The rainfall, barometric pressure, 
exnperature of the air and of the seas around our coasts are 
hown for every month of the year j a river basin map, with an 
.ccomponying table giving the area of each river basin and the 
ength of the chief water channel in each ^sin ; an orographic 
nap, indicating by Colours the plains, hills, and mountains, with 
auch other information of interest. A short description of each 
ounty accompanies the maps. “ A Trigonometric^ Survey of 
Be Island of Cyprus,” executed by command of His Excellency 


Major-General Sir R. Biddulph, K.C.M.G,, C.B., R.A., High 
Commissioner, under the direction of Major H. H. Kitchener 
(Captain K.E.), Director of Survey, assisted by Lieut. S. C. N. 
Grant, R. E. The map is drawn to a scale of one inch to one 
statute mile = 1 : 63,5^, the scale of the Ordnance Survey of the 
United Kingdom ; it has been engraved on fifteen copper plates, 
and will be printed on imperial sheets, forming, when l^und, 
an atlas measuring 15 inches by 22 inches, or, when mounted 
together, one map measuring 12 feet 6 inches by 7 feet. “ A 
School Map of British Colonies and Possessions,” drawn on a 
uniform scale, and agreeing in style, size, and price with the 
other maps of Stanford’s Series. Also a second and much 
enlaiged edition of the “Geology of Weymouth, Portland, and 
the Coast of Dorset,” with coloured geological njap, section, 
and photographic frontispiece ; “The Countries of the World,” 
the fifth ami concluding book of the Geographical Readers, by 
Charlotte M. Mason, containing Asia, Africa, America, and 
.\ustralasia ; the concluding volume of Stanford’s “ Contpendium 
of (ieography and Travel — Euro]>e.” by F. W. Kudler, F.G.S., 
and G. G. Chisholm, B.Sc., edited by Sir Andrew C. Ramsay, 
LL.D., F.R.S., with ethnological appendix by A, 11 . Keane, 
M.A.I., illustrated with fifteen maps and numerous cuts ; “ The 
Monuments of Athens : a Historical and ArchaN>logical l>eserip» 
lion,” by Poinagistes CJ. Kastromenos, translated from the Greek 
by Agnes .Smith, author of “Glimpses of Greek Life and 
Scenery”; “ The Visitor’s Guide to Orvicto,” by J. L. Bevir, 
M..\., Assistant Master at Wellington College. 

E. AND F. N. Si’ON have in the press “Candles, Soap, and 
Glycerine,” a jiraclical treatise on the materials used and pro- 
cesses involved, by Mr, W. Lant Carpenter, B.Sc. ; “A Text- 
Book of 'Fanning,” embracing the theory and practice of pre- 
p.'iring and dyeing all kinds of leather, by H. R. Procter, of 
Lowlight.s 'Fanneries, Examiner in Tanning to the fJiiilils Insti- 
tute ; “On Portalfle Railways,” by Mr. Paul Dccanville, 
M.l.M.E. ; “ History and 1 )estTipii<*n of the Manchester Water- 
Wfirks,” by J, F. J.a'Frobc Bateman, F. K. SS. Eond, & Edin., 
Past President of the Iiistitiuir)n of ('ivil Engineers, I’.G.S., &c. ; 
“An Electrical .Supplement to the Pocket-Book of Engineering 
Eorimil.T,” by G. L. Molesworth, M.I.C. E., M.l.M.E., Con- 
sulting lingineer to the (iovernmcnl of India for Stale Railways ; 
“On the Analysis of Iron ami Steel,” by 'F. Baylcy, author of 
“ The Chemist’s Pocket-Book ” ; a new edition of “ The Modem 
Practice of Sinking and Boring Wells,” by Mr. Ernest Spon, 
Assoc. Mem. Inst. C. E. , Spon’s “Mechanics’ Own Book,” a 
manual for handicraftsmen ami amateurs ; “ Sanitary Protec- 
tion,” a course of lectures delivered in the 'Fheatre of the Royal 
Dublin Society, 1884, by W. Kaye Parry, M.A. 

Phylloxera is making steady progress in the Rhenish vine- 
yards it seems. 'Fhe pernicious insect has now been found on 
the right bank of the river, in the vineyards of Castle Ockenfcls 
near l.»inz, where over lOO acres are infected. State aid has 
licen asked for at Berlin, as the occurrence of the pest near Linz 
is far more serious than that in the Ahr Valley. 

A TUNNEL, measuring about 5000 feet in length, and con- 
structed at least nine centuries before the Christian era, has just 
been discovered by the Governor of the island of Samos. 
Herodotus mentions this tunnel, which served for providing the 
old seaport with drinking water. It is completely preserved, 
and contains water tubes of about 25 centimetres in diameter^ 
each one provided with a lateral aperture for cleansing purposes. 
The tunnel is not quite straight, but bent in the middle ; this is 
hardly to lie wondered at, as the ancient engineers hardly pos- 
sessed measuring instruments of such precision as those con- 
structed nowadays. 

The Globus reports the discovery of the ruins of an ancient 
* city near Samarkand. They arc situated upon a hill, which was 
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doubtless a fortress formerly. Remains of utensils and human 
bones have also been found. According to Arabian sources the 
large city of Aphrosiab existed there in the time of Moses ; it 
was the royal residence, and the king's castle stood on the hill, 
and was provided with subterranean corridors. The result of 
the excavations show that the ruins are indeed those of a very 
ancient city. The various depths, however, differ widely ; in 
the lower ones fine gla s objects are found, which are quite 
absent from tlic upj>er ones ; the lowest layers contain remains 
of a very jirimitive nature, />. coarse imidements of clay and 
flint. excavations are being continued. News from 

Turkestan announces the discovery of another ancient city, 
Achsy, on the right bank of tlic Amti 1 )arya. Remains of brick 
walls and other buildings are said to be visible in considerable 
numbers. 

The additions to the Zoological Society’s Ciardens during the 
past week include a Macaque Monkey (Matacus cyftotno([^us 6 ) 
from India, presented by Mr. A. K. M. Smith ; a Rrown 
Capuchin (Cc//us Jaturllm) from CJuiana, j»rescntcd by Mr. G. S. 
Male! Harrow ; a White-backed Piping Crr)W {(Jymnorkimt 
leuconota) from Australia, i)rusentc(l by Mr. h'. 1. ark worthy ; 
-two Lfjggerhead 'I’urtles ( J'haiassoihelys caouana) from the 
Mediterranean, presented by Mr. Allan McGregor ; a Common 
Chameleon (Chameleon vu/t^aris) from Nortli Africa, jirescnted 
by Mr. A. U. Rogers; a Ilornetl Lizard (l*hrynosoma coruutum) 
from 'I'cxns, presented by CujH. II. Mends ; a lJj<jwn Mud P>og 
{Pelohates fuscus)^ F.uropean, i>rescnled by Mr. Claiitle Russell ; 
a Sulphur-breasted 'i'oucan (kamphastos tanna(u^) from Mexico, 
a Macaque Monkey {A/oenais cynomolj^us i) from India, a 
Robben Island Snake {Corouella phocarum) frotu South Africa, 
deposited ; a Collared h'ruil Rat {CynoMvefens born in 

the Gardens. 


Encke did not continue the epbemerw in 1852 b^ond the dat 
of perihelion passage, but if we calculate from his dements fo 
April 19 ‘5 (the day of the new moon), we find the comet’s plao 
to have been in R.A. 342* SS'» N.P.D. 109® 22', its distano 
from the sun 0*89, and from the earth 0*95, or the intensity o 
light x‘41 ; it would rise at the Cape about I4h. im., and mus 
therefore have been readily observable. We may expect tha 
in 1885 observations will be made in the southern hemisphen 
after perihelion passage. 

Variable Stars. — Mira Ceti is now close upon a m^mum 
a phase of which there are not too many observations ! its mag 
nitude is usually about 8 ’5 on Bessel’s scale, x Cygni wil 
probably be at minimum about November 15 : the mean of th< 
last five periods, according to the observations of the late Prof 
Julius Schmidt, is 408*2 days, and 1880 May 31*2 may be takei 
as a mean maximum epoch. A maximum of the fiery-looking 
variable R I^onis may be expected about December 10. R 
LejKjris will })robably be at minimum at the beginning of 
January. 

Southern Binaries. — There are two southern double-stars 
which appear to tlescrvc much closer observation than they hav^ 
yet received on the score of tl'.eir probable binary character and 
raind motion. They are : — 

R.A. N.P.D. 

h III. t>. e / 

//. 5014 ... 17 59 22 ... 133 24*2 
//. 5114 ... 19 18 32 ... 144 33*2 
The ])ositions are brought uji to 1885*0 from the Paramatta 
Catalogue. 


OJV THE SEAT OF THE ELECTROMOTIVE 
FORCES IN THE VOLTAIC CELL 

" the Montreal meeting of the British Association a discu 
siem on the above subject \va^ opened by Prof. O. J. Lodg 
C’opies of the following notes were distributed to the membe 
pro.scnt by the opener of the di-cussion, together with the s 
c unpanying letter. As it has been suggested that their repi 
duction here would be of service, \vq willingly give them 
jdacc. 


Oi/R ASTRONOMICAL COLUMN 

The Ari'KOAcniNtj Aiteakance of Kncke’s Comet.— ! 
It may be Jiopc’<l that, as at (he last return of this couiet in 1881, i 
an accurate eplicMiieris for its reai>pcaranee, which is now at han<l, | 
may be i.ssued from the Imperial Observatory at Pulkowa. i 
According to the mean motion, assigned by the calculations of 
Dr. Backlund at jjcrihelion pas.sage in 1881, the comet would be j 
^ain in perihelion (perturbations neglected) about March 7*5 | 
G.M,!',, 1885, .so that as the effect of planetary attraction will 
be small during the actual revolution, the comet’s track in the 
heavens will not greatly differ from iliat it follow'eil in 1852, 
when the perihelion jiassnge occurred on March 14. It was first 
observed m that year by Dr. Vogel, at Mr. Bishop’s Observatory 
in the Regent’s Park on the evening of January 9, a refractor of 
7 inches aperture being employed ; at this lime its distance frotn 
the sun was 1*35, and that from the earth 1*55, so that the 
intensity of light expressed in the usual manner was 0*23. At 
the return in i875» when the })crihcliun passage look place on 
Apijl 13, the comet was detected at the Observatory of Mar- 
seilles by M. Stephan, on the evening of January 27, ilistaut 
from the sun 1*50, and from the earth 1*98, th^ theoretic.al 
intensity of light being therefore 0*113, ili^* 

comet’s discover}’ in 1852. I'liere appears to be a }>robability 
that with the large instruments now so comparatively common in 
observatories, the comet may be observed at a greater distance 
from the sun than in that year, and possibly during the absence 
of moonlight in November. If we assume Mardi 7*5 for the 
date of perihelion jiassage, and bring up the longitudes in Dr. 
Backlund’s orbit of 1881 to the beginning of 1885, we shall have 
the following positions of the comet at Greenwich midnight 
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Univet'sity College^ Liverpool y July 29M, 1884 

The following set of statements are privately issued by a 
•solely with the object of securing alteiition to definite points 
the di.scussion on Contact Electricity, at Montreal, which I ha 
been instructed by the Sub-Committee to open. They a 
numliered for convenience of reference. I have no author! 
whatever for apiJendin^ the names I have appended to some 
the statements ; ami in general the whole thing is merely 
statement of niy own personal belief. At the same time t) 
wt)rding is carefully chosen and is intended to be correct i 
detail, ami the views indicated I have held with greater or R 
cleame.ss for some seven years. I should have small hesitath 
in believing these views to be true, were it not that I fear thl 
arc at variance with those of Sir Win. Thomson. It is in t 
.spirit of jire.sumjnion, but simply in order more easily and dJ 
tinclly to elicit the truth, that I have ventured thus to reccj 
them, and 1 am very willing to modify all or any of them j 
ground .shown. It may be hoped that the discussion at Montr4 
will result in a substantial basis of agreement with regard to tl 
elementary and long-dcbale<1 matter. OLIVER J. LODGld 

I. — Orthopox Statements believed by O. J. L. t< 
true in the form here set down 
A, — Vol/a 

1. I'wo metals in contact ordinarily acquire opposite char 
for instance, clean zinc receives a positive chaise by contact 
copper, of .such a magnitude as would be otnerwise produd 
under the same circumstances by an £. M. F. of *8 volt. J 

2. This apparent contact E.M.F. or ** Volta force” is ind 
pendent of all other metallic contacts wheresoever arrange 
nence the metals can be arranged in a numerical scries such th 
the ** contact force ” of any two is equal to the difference of tl 
numbers attached to them, whether the contact be direct 1 
through iniermediate metals. But whether this series chaDQ 
when the atmosphere, or medium surrounding the meti 
changes is an open question : on the one side are expeximeo 
of De la Rive, Brown, Schultze- Beige ; on the other side, 
Pfaff, Pellat, von Zalm. It certainfy changes when the fin 
metallic surfaces are oxidised or otherwise dirty. And in gencai 
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this “Volta force” is very dependent on all non-metalUc 
contacts, 

3. In a clo^ chain of any substances, the resultant E.M.F. 
is the algebraic sum of the Volta forces measured electi-ostatically 
in air for every junction in the chain ; neglecting magnetic or 
impressed E.M.F. [Verified most completely by Ayrton and 
Peny.] 

B* — Thomson 

4* The E.M.F. in any closed ciraiit is equal to the energy 
conferred on unit electricity as it flows round it. 

[Neglect magnetic or imiiressed E.M.F. in what follows.] 

5. At the junction of two metals any energ)" conferred on, or 
withdrawn from, the current, must be in the form of heat. At 
the junction of any substance with an electrolyte, energy may 
be conveyed to or from the current at the expense of chemical 
action as well as of heat. 

6. In a circuit of uniform temprrature, if metallic, the sum of 
the E.M.F. Ls zero by the second law of thermodynamics ; if 
partly electrolytic, the sum of the E.M.F. is equal to the sum 
of the energies of chemical action going on per unit current per 
second. 

7 ‘ fl-ny closed conducting circuit the total intrinsic E.M F. 
IS equal to the sum of the chemical actions going on per unit 
electricity conveyed ( 5 .yi 9 f), diminished by the energy expended 
in algebraically generating reversible heat. 

8. The locality of any E.M.F. may he detectc<l, and its 
amount measured, by observing the reversible heat or other form 
of energy there produced or absorbed per unit current i»er 
second. [This is held V)y Maxwell, l)ut ]>ossil)ly not by 
Thomson, though its establishment is due to him. 1 

IT.—Statemknts bei-teved by O. J. L. to be fai.sk 

THOUCiH OUTHODOX 

9. Two metals in air or water or dilute acid, but not in 
contact, are practically at tlie same potential. (Sir Win. 
Thomson, Clifton, Pcllat.] 

10. Two metals in contact are at seriously dilTerent notentiah 
(f.^. differences of potential greater than such milli'V<»lts a> are 
concerned in thermo-electricity). [This is held by nearly every- 
body. ] 

11. The contact force between a metal an<l a dielectric, or 
between a metal .and an electrolyte, is small, [.\yrtoii and 
Perry, Clifton, Pellat, and jirobably Sir Win. 'I’hoiuson j, 

III. — Statements bei.ievkd by C). J. L. to bk ikiti: 

THOUtJlI NOT OkTIIODOX 

12. A substance immersed in any medium tending to act iij) ni 
it chemically will (unless it is actually attacked) be at a different 
potential to the medium in contact with it, positive if the active 
element in the medium is clectroq^ositive, negative if the active 
clement is electro-negative. 

13. The above difference of potential can be calculated appro- 
ximately from the i^otential eneigy of combination between the 
substance and the medium, the energy being measured by crun- 
pelling the combination to occur and obvei^ing the heat 
produced per amount of substance corresponding t(» one unit of 
electricity. 

14. In addition to this contact force, due to potential 
^emical action or chemical strain, there is another which is 
independent of chemical properties, l»ut which seems to be 
greatest for badly-conducting solids, and which is in every ease 
superposed upon the former contact force, the two l>eing 
observed together and called the Volta effect. Very little is 
known about this latter force except in the case of metals ; and 
in these it varies with temperature, and is small. In the case 
of non-metals it is often much larger than the chemical contact 
force. 

15. The total contact force at any junction can be experi- 
mentally determined by measuring the reversible energy deve- 
loped or absorbed there per unit quantity of electricity conveyed 
across the junction. [Practical difficulties, caused by irreversible 
disturbances, being supposed overcome.] 

16. In a chain of any substances whatever, the resultant 
E.M.F. between any two points is equal to the sum of the true 
conta^ forces acting across every section of the chain between 
the given points (negle^ing magnetic or impressed forces). 

17. In a clos^ chiun the sum of the “ Volta forces,” mea- 
sured electrostatically in any (the same) medium, is equal to the 
sum of the true contact forces, whether each indiviaual Volta 


18. Wherever a current flows across a scat of E.M.F., there 
it must gain or lose energy at a rate numerically equal to the 
E.M.F. multiplied by the strength of the current. 

Dei'dopmtnt of tkt oiboi't and Special AppUeation to .Ifr/o/jl 

19. A metal is not at the iKitcntiol of the air touching it, but 
is always slightly below that potential by an amount roughly 
proportional to its heat of combustion, and calculable, at any 
rate approximately, from it. For instance, clean zinc is pro- 
bably about I '8 volts below the air, copper aUiut *8 volts 
below, ami >o on. If an onlinary oxidising; medium be sub- 
stituted for “air” in the above statement it makes but little 
difference. 

20. Two metals pul intoc<mt;U't reduce each other instantly to 
practically the same j^otential, and consequently the most oxidis- 
able one receives from the oilier a positive charge, the effect of 
which can be observeil electrostatically. 

21. 'I’herc is a slight true contact f )rce at the junction of two 
metals which prevents their reduction to cxactiv llie same poten- 
tial, but the outstanding clifference is small, and varies with tem- 

^ perature. It can be measured ihermo-elecirlciilly by the Peltier 
ciTect, but in no other known way. It is prob.ibly entirely 
independent of surrounding media, met.illie nr olherwise. 

22. If two inelnls are in cotiiacl the potential of the medium 
surrounding them is no longer uniform : if a dielectric it is in a 
st.ate of strain, if an electrolyte it conveys a current. 

23. In the former case the major part of the total diflerence of 
ptUential is rekated cUisely to the ditVcrenci* of the Potential 
energies of combination, an<l is .approximately caleulaluc there- 
from. In the latter case the total K, M.h'. is calculalilc .accurately 
from the energy of the chemical process going on, minus or plua 
the energies concerned in reversible heat etTecls, 

24. 'riiere are two distinct and indepeiidciU kinds of series in 
which the metals (and tMssibly all solids) can be placed ; one 
kind depcntls on the dielectric 01 electrolytic medium in which 
the bodies arc imnicrscsl ; the other kind ilepends on tempera- 
ture. 'rhe one is something like the Volta series, but it is 
really tlie Volta series minus the Peltier ; the other is the 
PellitT. I'o reckon up the total IC.M.h’. of a cireiiil w(‘ may 
take difTeieriees of numbers from each scries and aihl thorn 
together. 

IV. - UkII.K Sl'MMARY (»K TUK AKliDMKNT 

I 25. Wherever a current gains or loses energy, there must be a 
I scat tif I'.M.l'’, ; and conversely, vvlua-evei there is a seat of 
E.M.F., a i urrcnl must lose or gain energy (that is, must gene- 
rate or iesUoy some other hum of energy, chemical, iherm.al, or 
other) in jessing it. 

26. .'\ cm rent gains nf) energy [i.e. destroys no heat) in cross- 
ing from copper to zinc, hence there is no appreciable E.M.F. 
there. 

27. When a current flows from zinc to acid, the energy of the 
combination whicli t»ccurs is by no means accountecl for by the 
heat there generated, and the balance is g.ained by the current ; 
licnce at a /.inc-aei<l junction there must be a considerable 
E.M.F. (say at a maximum 2*3 volts), 

28. A piece t»f zinc immersed in acid is therefore at a lower 
potential than the acid, though how much lower it is impossible 
i<i say, because no actual chemical action occurs. [If chemical 
action does occur, it is due to imjmrilies, or at any rale to local 
currents, and it is of the nature of a dislinbance. j 

29. A piece of zinc, half in air and half in water or acid, 
causes no great difference of potential lietwccn the air and the 
water (Thomson, C lifton, Ayrton and Perry, &c.), consequently 
air must l»ehave much like water. 

30. If the air were slightly positive to the water, as it is 
(Ilankel), it might mean that the i>otential energy of combination 
of air with zinc is slightly greater than that of water, or it might 
represent a difference in the thermo-electric contact forces be- 
tween zinc and air, and zinc and water, or it might depend on a 
contact force lietv.cen air and water. [If such a contact force 
between air and water exists, it is oliviously of great ini[>ortance 
in the theory of atmospheric electricity, for the slow sinking of 
mist globules through the air would render them electrical.] 

31. Condenser methods of investigating contact force no more 
avoid the necessity for unknown contacts than do straightforward 
electrometer or galvanometer methods ; the circuit is completed 
by air in the one < ase and by metal in the other, and the E.M.F* 
of an air contact is more hopelessly ttnknosvn than that of a 


force be equal to each individual true force or not. j metal contact. 
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32. All electrostatic determinations of contact force are really 
determinations of the sum of at least three such forces, none of 
which arc knowable separately by this means. 

33. 'Fhe only direct way of investigating contact force is by 
the Peltier effect or its analogues. [Maxwell.] 

34. Zinc and co|ir>er in contact are oppositely charged, but 
are not at very different potentials t they were at different 
potentials before contact, but the contact has nearly equalised 
them. 

[Certain p >riions of these statements which may appear wildly 
hypothetical, sucli as 13, are to be justified by figures. 'J*he 
justification is not complete, for lead and iron are untractable, 
but it docs not affect the main ])osilion,l 


7W: AMERICAN ASSOC/A TION 

arc indebted to the courtesy t>f the I tiiior of Science for 
the following rejiorts of the Sectional jirocecdings of the 
American Association. 

In the Section of Physics a paper was rend on “ 'I’he Utda- 
tion of the Yard to the Metre,'* by I’rof. William A. Kogers, who 
has given Ids life to jierfccting the construction anrl the testing 
of standards of length, and the result of this his latest investi- 
gation is that the metre is 39*37027 inches in length. One of 
the most important jdiysical measurements is that of the wave- 
length of light of any given degree of refrangibilily, and this 
determination is best made liy means of the diffraction grating. 
On account of the extensive use of the magnificent gratings 
constructed by T'ruf. Rowland for this juirpose. Prof. Rogers 
instituted an investigation to determine the coefficient of ex- 
pansion of the speculum-metal used in the construction of these 
gratings. He also noted that from its homogeneity, fineness of 
grain, and non liability to tnrnisb, tbis speculum-mctal is ]>ecu- 
liarly suitable for constructing fine scales, Ihougli its extreme 
brittleness is an objection to its use for large scales. 

Prof. Rowlanrl siatcfl that he pro]»osed to construct scales on Ids 
ruling-engine width would enaltle the physicist at any time, by 
purely ojilical means, and without knowing the coefficient of 
expansion of the metal or its tenipernturc, to obtain the value 
of the length of the scale in terms of the wave-length of .any 
given r.ny of light, ddiesc scales were simply to be straight 
ideccs of spcciiliim*m«’tnl lulcd willi lines Just as an ordinary 
grating, except that the length of the lines is to lie <mly about 
one centimetre, e\ery one-hundreth line being somewhat longer 
than its neigldiours ; ilie whole ruled slip is to be one decimetre 
in length. Prom the manner of ruling, it will be easy to count 
the whole number of lines in tlic length of the strip, and then 
by a simple use of tlie scale as a grating, in a suitable sjK'ctro- 
nictcr, llie whole length may be immediately found at any time 
in terms of any specified wave-length of light. In some forms 
of telephones and in the microphone the action depends on the 
change in resistance of a small carbon button on being sub- 
jeclc<! to ])i‘essure. 'rhcrc has been much discussion as to 
whether this diminution of the resistance with pressure is due to 
a change in the resistance of the carbon itself, or simply to the 
belter contact made between the carbon and the metallic con- 
ductor when the pressure is ap]died. 

Prof. Mendenhall has carried out some experiments to deler- 
niiiif the question ; and one of his methods of cxjiorimenting — 
that with the hard carlKUis — apjiears to point conclusively in 
favour of the theory that the resistance of the carbon itself is 
altered by pressure. The experiments made by liim on soft 
carbon are open to criticism, though they also j>oint to the 
change taking place the carbon. Prof. Mendenhall finds that 
the resistance is not simply proportional to the pressure, and 
thinks that by increasing the pressure a point of maximum con- 
ductivity would be reached where there would be no change in 
resistance for a small change in pressure. 

Prof, A. Graham Bell, the inventor of the telephone, read a 
pa[)er giving a possible method of communication I'letween ships 
at sea. The simple experiment that illustrates the method which 
he proposed is as follows : — Take a basin of water, introduce 
into it, at two widely-separated jxiints, the two terminals of a 
^tter)’ circuit which contains an interruptor, making and break- 
ing the circuit very rapidly. Now at two other points touch the 
water with the terminals of a circuit containing a telephone. A 
sound will be heard, except when the two telephone terminals 
touch the water at points where the potential is the same. In 
this way the equipotential lines can easily be picked out. Now, 


to apply this to the case of a ship at sea j Suppose one ship to 
be provided with a dynamo-machine generating a powerful 
current, and let one terminal enter the water at the prow of 
the ship, and the other be carefully insulated, except at 
its end, and be trailed behind the ship, making connec- 
tion with the sea at a considerable distance from the vessel ; 
and suppose the current be rapidly made and broken by 
an interruptor; then the observer on a second vessel pro- 
vided with similar terminal conductors to the first, but having 
a telephone instead of a dynamo, will be able to detect the 
presence of the other vessel even at a considerable distance ; 
and by suitable modifications the direction of the other vessel 
may be found. This conception Prof, Bell has actually tried on 
the Potomac River with two small boats, and found that at a 
mile and a quarter, the farthest distance experimented upon, the 
sound due to the action of the interruptor in one boat vas dis- 
tinctly audible in the other. The exjieriment did not succeed 
quite so well in salt water. 

Prof. IVowbridge then mentioned a method which he had 
suggested some years ago for telegraphing across the ocean with- 
out a cable ; the method having been suggested more for its 
interest than with any idea of its ever being put in practice. A 
crmductor is supposed to be laid from Labrador to Patagonia, 
ending in the ocean at those points, and passing through New 
York, where a dynamo-machine is siqiposed to be included in 
the circuit. In Europe a line is to extend from the north of 
Scotland to the south of Spain, making connection with the 
ocean at those points ; and in this circuit is to be included a 
sensitive galvanometer. Then any change in the current in the 
American line would produce a corresponding change in current 
in the European line ; and thus signals could be transmitted. 

Mr. W. H. Preece then gave an account of how such 
a system liad actually been ]iut into practice in telegraphing 
between the Isle of Wight and Southampton during a sus- 
pension in the action of the regular cable communication. 
The instruments used were a tclcnhone in one circuit, and 
in the other about twenty-five Leclanchc cells and an inter- 
riiptor, 'l‘he sound could then be heard distinctly; and so 
communication was ke]it up until the cable was again in working 
order. Of the two lines used in this case, one extended from 
the sea at the end of the island near Hurst Castle, through the 
length of the island, and entered the sea again at Rydc ; while 
the line on the mainland ran from Hurst Castle, wlierc it was 
connected will) the sea, through Southampton to Portsmouth, 
where it again entered the sea. I'he distance between the two 
terminals at Hurst Castle was about one mile, while that be- 
tween the terminals at Portsmouth and Ryde amounted to six 
miles. 

A few years ago Mr. E. H. Hall, then a student at the Johns 
Hopkins University, taking .a thin strip of gold-leaf through 
which a current of electricity was passing, and joining the two 
terminals of a very sensitive galvanometer to two ]>oiiits in the 
gold-leaf, one on one edge, and the other on the other, choosing 
the points so exactly opposite that there was no current through 
the galvanometer, found that on placing the poles of a ])owerniL 
electro-magnet, one above and the other below the strip of gold- 
leaf, he obtained a current through the galvanometer, thus 
indicating that there was a change in the electric potential, due 
to the action of the magnet. Mr. Hall explains this change by 
supposing the rotation of the equijiotential lino in the conductor 
about the lines of magnetic force. This explanation has been 
brought into question by Mr. Shelford Bid well, who attempts to 
explain the action thus : the magnetic force acting on the con- 
ductor carrying the current would cause the conductor to be 
nmved sideways, were it free to move ; but, since it is held by 
clamps at the ends, the magnetic force acting upon it brings it 
into a state of strain, one edge being compre.ssed and the other 
stretched ; and Mr. Bid well supposes the whole Hall effect to 
be due to thermal actions taking place in consequence of thi» 
unsymmetrical state of strain. Prof. Hall, who is now at 
Harvard, has made some careful experiments to test this expla- 
nation of Mr. Bidwell. He used not only gold-leaf, but strips, 
of steel, tinfoil, and other metals, and clamped them sometimes 
at both ends, sometimes in the middle, and sometimes only at 
one end ; and in all cases the action was the same, wdih thr 
same metal, irrespective of the manner of clamping. This was. 
strong evidence aptinst Mr. Bid well's position. 

Sir William I'homson suggested, as a further test to bring 
about the state of strain, which Mr. Bidwell supposes to be the 
prim.ary cause of the action, by purely mechanic means, bring- 
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ing pr^ure to bear on one side or the other, and seeing whether 
the action obtained is at all commensurate with the action found 
by Mr. Hall. 

Prof. Hall then discussed an experiment by which Mr. Bidwell 
had obtained a reversal of the effect, and showed that the 
reversal was only apparent, and that when carefully examined 
the results of Mr. Hidwell’s experiments were best ‘satisfied by 
the theory of the rotation of the equipotential surfaces about the 
lines of mametic force. 

Sir William Thomson spoke of the discovery of Mr. 
Hall as being the most important made since the time of 
Faraday. He favoured Mr. Hall’s explanation* though he 
considers Mr. Bidwell’s suggestion as very important, and 
thinks that it will \cry likely be found that both the Hall 
effect and thermal effects have a common cause, rather than that 
one is to be taken to explain the other. He showed also that 
the mathematical examination of the subject indicates three 
relations to be investigated, — first, the relaticm of thermal fi>rce 
to the surfaces of equal rate of variation of tcm])erature ; second, 
the relttion of electric current to the equipotential surfaces ; 
third, the relation of the thermal flow to isothermal surfaces. 
The second of these is that investigated by Mr. Hall, who has 
found that under the conditions mentioned the lines of flow are 
perpendicular to the equipotential surfaces. 7'here remains, 
therefore, ‘'work for two more Halls,” in either proving or dis- 
proving the existence of the analogous actions in these other two 
cases. Sir William T homson als<» suggested the following ex- 
ceedingly interesting mechanical illuslralicm or .analogue (»f Hall’s 
effect. Let us be living upon a table which rotates uniformly 
for ever. A narrow circular canal is uj)on this tabic, concent lic 
with the axis of rotaium of the tabic, an<l nearly full of water. 
After a while the water will accpiirc the same velocity of rotation 
as the table, and will come to a state of erjuilibrium. The outer 
edge of the water in the canal will then st.aiul a little higher than 
the inner edge. Let us now apply a little motive force to the 
water, and by me.ins of a pump cause it to flow in the canal in 
the same direction in which the table is already rotating : it is 
evident that it wi 1 stand higher on the outer edge, and 
lower on the inner edge of the canal, than before. Hut, 
should we cause it to flow in the o])jK»siie direction to the 
motion of the table, it will stand lower on the outer c<lge, and 
higher on the inner edge, than in its ]K)siiion of eJiuilibriiim. 
The experiment made by Mr. Shclford Hid well may also be 
fllustrated by ])utting a partition in the canal so as to divide it 
into two circular concentric troughs, and make a little opening in 
the partition at some point ; then taking two j)oints near the 
m)ening in the partition, one in one trough and one in the other, 
if they are vciy* close to the partition, tlic point in (lie outer 
trough will be at a luioer level than that in the inner one ; but if 
they are not close to the partition, but one is taken chise to the 
outer edge of the outer trough and the other dose to the inner 
edge of the inner trough, then the jioint in the outer trough will 
be at a higher than that in the inner trough, ih nigh the 
difference in level will be only about half of what it would have 
been had there been no partition separating the canal into two 
troughs. 

Prof. Forbes called attention to the fact that the classi- 
fication of the metals according to their thermo-electric 
qualities gives not only exactly the same division into i)osiiive 
and negative, but that the very order obtained in that way cor- 
responds to that obtained by classifying according to the Hall 
effect, except possibly in the case of aluminium. 

In the Section of Mathematics and Astronomy the first paper 
read was by Prof. E. C. lackering, upon the colours of the 
stars. The need of exact jphotomet ric measurement of different 
parts of their spectra was first pointed out, and the author then 
descri>>ed a very ingenious method of accomplishing this. In 
the telescope tube, a little l^yond the focal plane, is a direct- 
v^on prism, so .set as to give a spectrum extended in declina- 
tion ; and on the preceding side of this prism is placed a piece 
of plane glass, whose edges are so ground that, when a small 
p rtion of the following side of the cone of rays falls upon it, 

It gives a small white ghost, just preceding the spectrum and 
always opposite the same wave-length. In the focal plane is 
one of Prof. Pritchard’s neutral-tint wedge photometers, and 
behind it a thin metal diaphragm with four long, narrow slits 
parallel to the equatorial motion ; so that, when the spectrum 
transits behind them, four little stars — a red, yellow, blue, and 
a violet— shine through these slits, and the timj of the disap- 


|>camnce of each, w they move towards the thicker edge of the 
wedge, measures its brightness. From these times may be 
deduced the magnitude and colour cu^^'c of the star. To fix the 
same wave-lengths for each obsci^’ation, the little white ghost is 
adjusted ujwn one of two parallel wires which project out lieyond 
the preceding side of the diaphragm. For a succeeding transit, 
the ghost is adjusted upon the other wire, half a slit-interval 
distant, and thus eight {Kiints of the s|>ectrum are photometri- 
cally measured. 

Prof. Young of Princeton sjxike ver>' highly of the ingenuity 
and effectiveness of the device, especially for the systematic 
measurement of a large numher of stars' lie fxiinted out, 
however, what might be a souree of error, viz. the different 
sensitiveness of diflcrcnl observers’ eves to difierent colours, so 
that they would probably observe the times of disappearance 
of the four coloured stars slightly rclaiivelv difl’erent. 

The next paper, hy Prof. Haniel Kirkwood, discussed the 
ipicslion whether the so-called ** temjiorary stars” may be 
variables of long period, referring to the sometimes-claimed 
identity of the temporary stars 045 ami 1264, with *hc well- 
known Tycho Hrahe’s star, which hlazcd forth in C!assiopeia in 
1572, ami whose position is jirelty closely known from his mea- 
sures. TTie eoneliision reached was, that on account of the 
sudden apparition of the temporary st.nrs, die short duration of 
their brightness, ami llie extr.aordlnary length of their supposed 
periotK, they shouKl he considered ns distinct from variables. 

Prof. Mansfield Merrim.an, the author of the well-known 
treatise on “ Least S»juaivs,” ju’ojntsed a eiiteri»>n for the rejec- 
tion of douhtful observations, foumleil upon Wagi'ti’s ilenion- 
stnalitui of die law of frequency of eimr, \ibich was simpler 
Ih.an Pierce’s or Chauveiiel’s. It involves, however, a deter- 
mination of what is ibe unit of increment between errors of 
different sizes, a thing iliflieull to delcrminc in very many eases. 

Prof. Pickering then read am»ther paper upon systematic 
errors in stellar magnitudes, showing, without any quest ion, 
that the magniliules of all die star-catalogues, fr«>m that of 
Ptolemy down to the great wotk of Argelander in the JhtH'h- 
mudtrufiei — all depending u|H>n eye-csiirnalcs— are syslenmlic- 
ally afllected hy being in, or t lose to, tlu* Milky Way ; they all 
being estimated too faint, and tlu‘ error amounting to about half 
a magnitude in the Milky Wjiy itself. TTiis arises from the 
brightness of the hntkgiound iijion which the star is viewed. In 
the Ilarvaifl pholnnu'liy measiiri’S, this source of error is 
avoide<l, since, in the comparison of each star with the Polo- 
.Star, die two lichls are superposed, and dieir adiled hriglUiiess 
affects both stars alike. 

Prof. M, W. Harrington, Hircctor of the Ann Arbor Ob- 
servatory, re.nd a paper upon die asteroid ling. He showed 
that the representative average 01 bit wcuild be an ellipse of 
small eccentricity, with semi m.ajor axis equal to rdiout 2*7 times 
that of the earth, and indineil to the plane of the ecliptic about 
I*' ; an<l that, in the jirogressivc discovery of these small bodies, 
the average mean ilislance had gradually inereast'd, but now 
seemed to have reached its limit. On the assumption that the 
surfiices of all the asteroids have the same reflecting power as 
Vesta, Prof. Harrington reaches the conclusion that the volume 
of Vesta is about $|l^ that of all these 230 bodies jnit together, 
and that Vesta and Ceres together form almost one-lialf the total 
volume. 

Prof. Hogers. of the Harvard C’fdlege fd)serva(ory,>rcad two 
papers. The first, ujion the magnitude of the errors which may 
be introduced in the reduction of an obscTverl system of stellar 
co-ordinates to an ,assume<l normal system by grajdiic methods, 
showed a great amount of laborious research, and was a good 
illustration of the vast amount of monotonous work necessary in 
the present stage of astronomical observation in order to reach 
the highest degree of accuracy attainable by the search for and 
elimination of minute systematic errors, IHs next paper was 
upon the original graduation of the Harvard College meridian 
circle in situ. This descrilied a method of turning a meridian 
circle through any desired constant arc uji to about 30" without 
any dependence upon the circle and reading microscope.;, 
effected by means of an arm swinging between fixed stops, and 
clamping to a circular ring on the axis by an electro-magnetic 
clamj). With this Prof. Rogers claimed to lie able to set off a 
constant arc th«'ough as many as five thousand successive move- 
ments of the clamping arm. The itigenious method suggested 
and carried out by Mr. George B. Clark, of the firm ofAlvan 
Clark and Sons, of grinding the clamping drde to a perfect 
circular form while the telescope was swung round in its Y’swas 
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fuJly described, and also Prof. Rogers* method of arresting the 
momentum of the telescope at the stops by water-buifcr plungers. 
The great advantage of thus being able to set off a constant arc 
independent of the circle and microscopes was pointed out, with 
especial reference to the investigation of division errors and 
flexure of circle, and also to the division of the circle itself in 
sUu ; i.e, mounted on its axis and turning on its pivots. 

Prof. Young called attention to the necessity of guarding 
against expansion and contraction of the bar holding the stops, 
due to radiation from the ol>scrver’s ]>ody. 

Mr. S. C’. Chandler, Tun., of the Harvard College Observa- 
tofy, gave the resiills of observations and experiments with an 
**almucantar ” of four inches’ aperture, a new instrument devised 
by Mr. Chandler, which seems to be of remarkable accuracy, 
and promises to furnish an entirely new and independent method 
of attacking some of the most important problems in exact <)b- 
servational astronomy. The instrument consists of a telescope and 
vertical sciting-circle, which can be elamix'd at .any zenith-dis- 
tance, and is supjHirtcd on a rectangular liase which floats in a 
rectangular trough of mercury, the whole lurning round a vertical 
axis 8<j as to observe in any azimuth ; fliese ol)ScrvatK»ns being 
simpl)r the times of transit of .any heaverdy body over a system 
of horizontal wires in the field. 7 'he observations thus far have 
been entirely u))on stars, and all at the apparent zenith-distance 
of the pole. After some very smalj periodic v.ari.at ions in tlie 
zenith-distance pointing h.ad been traced to changes of tempera- 
ture, and had l»ecn removed by sawing through the wooden 
bottom (>f the mercury trough, the instrument showed an 
astonishing constancy in this zenith-distance pointing, extending 
over weeks nt a time, and far exceeding the consttancy of the 
corrections to llic best fundamental instruments of our observa- 
tories. 

A p.aper was read by Mr. Chandler, upon the colours of 
va*'iable stars. Showing, first, that most of the variables were 
mf, he described mum* fairly satisfactory mrlliods which he had 
used to niea'^ure the f/rtprtf of redness of all the ])cri(Klic vari- 
ables ; and then, plotting a series of jxfints wliose abscissa* 
represented the /f'wvM of tJic periods, and ordinates t he 

their apvemenl with a curve making a very decided 
angle with the axis of abseissa* brought out witluuit question the 
remarkable law that fftc irtidcr ////• sMr tiit' lott^t^cr ts i/s piriod 
tPinriahilUy, In discussing any theory of variable stars, Mr. 
Chaivller jioinled out that /bllncr was the only one who had 
thus far lal.en into necount two laws already known, viz. (i) 
that they arc generally vM ; (2) that they inenase in brightness 
MW'h fnot\ rnpidly tlian they dcraxu' i and iu»w, in any further 
theory, this new third law must have a place, viz. that the 
r/roV/rr they a e the iotti^cr is their period. 

Dr. U, S. Hall, Astronomer-Royal for Ireland, read a pajier 
upon the ruled culiic surface known as the cylindroid, whose 
-equation is 

5 (*" -f j'®) - 2 w xy ! 

Mr. W, S. Aijchencloss of IMdladclplna exhibited a balancing 
machine for fintling the centre of gravity of any number of dif- 
ferent weights distributed along a line, which seemed to be of 
'excellent const ruction, extremely easy and rapid in manipula- 
tion, and quite sensitive. In eonneciion with a limc-scalc of 
365 days at one siile, it was shown how rapidly a complicated 
system of iaisiness accounts could be settled, and how it couhl 
be applied to various engineering problems. 

Prof. J. 11 . Gore, of the U.S. Geological Survey, read a 
paj^r upon the geodetic work of the U.S. Coast and Geodetic 
Survey, 

The next paper was by Mr. T, N. Slock well of Cleveland, 
upon an analysis of the formula for the moon’s latitude as 
affected by the figure of the earth. In this Mr. Stockwell 
claimed that Laplace’s formula for expressing this was wrong ; 
the question turning unon an approximate integration of a dif- 
ferential equation, wfiich he cmimed to show was wrong by 
separating into two terms a single one which expressed the dif- 
ference of two effects, which, thus evaluated separately, became 
•cither indeterminate or of an impossible amount. 

Prof. J, c\ Adams of Cambridge, England, made some com- 
ments upon Mr. Slock well’s )^per, streaking in high terms of 
the genera] work whidi Mr, Stockwell had done in the difficult 
subject of the lunar theory ; but from such conclusions and 
as those brought forward in this particular case he 
•aid he must express his total dissent. He then pointed out 
that this equation was, to begin with, only an approximation ; 


that, before it could be treated at all as a rigorous one, many 
other small terms must be included ; that, further, its integra- 
tion was only an approximation ; and that in^ this case any 
separation into terms, which, on a certain approximate assump- 
tion, became either indeterminate or very Isuge, was of no value 
as a tc.st of the equation. 

Prof. Ormond Stone, Director of the Leander McCormick 
Observatory of the University of Virginia, gave an elaborate 
description of that Observatory, now approaching completion, 
and to l)e devoted entirely to orimnal research. The telescope, 
which will soon be mounted, is the twin in size of the Washing- 
ton 26'inch, and like it in most of its details, except th^ the 
driving clock is like that of the Princeton 23-inch, with on 
auxiliary control by an outside clock, and that it has Burnham’s 
micrometer illumination. The Observatory has a permanent 
fund of 76,000 dollars as a beginning, and 18,000 dollars have 
been expended in Observatoi^ buildings, and 8000 dollars for 
the house of the Director. Situated 850 feet above the sea, and 
on a hill 300 feet above surroundings, the main building, circular 
in shape, is sunnounted by a hemispherical dome 45 feet in dia- 
meter. 'I'he brick walls have a hollow air-space, with inward 
ventilation at bottom and outward at top. 

Mr. Warner, the builder of the dome, gave an interesting 
description of the ingenious method of adjusting the conical sur- 
faces of the bearing-wheels, so that they would, without guid- 
ance, follow the exact cirenimference of the tracks ; and then of 
the a<ljusimcnt of the guide-wheels, so that the axis of this cone 
should he exactly normal to the circular track. The framework 
of the dome consists of thirty-six light steel girders, the two 
central ])arallel ones allowing an opening six feet wide. The 
cc-vering is of galvanised iron, each piece fitted in situ, and the 
strength of the frame is designed to stand a wind-pressure of a 
hundred ixninds per square foot. 7 'herc are three equal openings 
with indepeivlent shutters, the first extending to the horizon, the 
secontl heyond the zenith, and the third o far that its centre is 
ojjposite the division between the first and second. 77 ie shutters 
aie in double-halves, opening on horizontal tracks, and con- 
nected by endless chain with compulsory parallel motion of the 
ends. 7 'he dome weighs twelve tons and a half, and the live- 
ring one ton and a half, and a tangential j^rcssure of about forty 
pounds, or eight pounds on the endless rope, suffices to start it. 
If this ease of motion continues as the dome grows old, it is cer- 
tainly a remarkable piece of engineering work. 

In the discussion following, Prof. Hough thought he should 
prefer the old style of single opening extending heyond the 
zenill 

Prof. Stone could not agree with him, the greater extent of 
o]K*ning making it less probable that the dome would have to be 
moved so fiir in turning from star to star, and at the same time 
furnishing better ventilation, and the opportunity for cross- 
bracing adding strength to the dome. He slated that he should 
first take up the remeasurement of all the double sta’S of less 
than 2" distance betw-een o* and - 30®. 

7 'hc Rev. I'alhcr Perr)', the l>irector of the Obscr\'atory nt 
Strmyhurst, England, gave the result of laic researches on the 
solar surface, with special reference to evanescent spots. 

Mr. l.ewis Swift, Director of the Warner ( )bserv.'ilory at 
Rochester, N.Y., read a Riper upon the nebula?, in which he 
described his method of search for new nehuK'. t^ne very 
interesting statement of Mr. Swift, to the elTcci that there haa 
not been a first-rate clear sky since the red glow's appeared a 
j year ago following the Krakatoa explosions, hears out the 
I general experience of workers in other observatories, especially 
; those who try to see stars near the sun in the daytime. 

An interesting discussion arose an to the much -d imputed exist- 
ence of the nebula round the star Merope in the Pleiades ; the 
general drift of it being that the nebula no doubt existed, but in 
order to see it a clear sky was necessary, and a very low piower 
and large field, so that the nebula might be contrasted with 
darker jxjrtions of the same field ; that a large telescope was not 
necessary, in fact the smaller the better, provided the optical 
qualities were relatively as good. Mr. Swift said he could 
always sec it under favourable conditions ; and Mr. E. E. 
Barnard, of Nashville, Tenn., the discoverer of the latest comet, 
said that before he knew of its existence at all, he picked it up 
os a supposed comet. 

Prof. Adams of Cambridge, England, read a paper up^ the 
general expression for the v^ue of the obliquity of the ecliptic at 
any given time, taking into account terms of the second order. 
The difficulties of obtaining a formula for this quantity, on 
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account of the many varj’iug elements upon which it depends, 
were clearly explained by a diagram, and the results given of 
an approximation carried much further than ever attempted 
heretofore. 

Prof, Harkness, in paying a high compliment to the celebrated 
mathematician and astronomer for these laborious and valuable 
r^arches, also expressed a wish that some of the w-dimen- 
sional-space mathematicians would follow the example of Prof. 
Adams, and apply some of their superfluous energy to the un- 
solved problems m the solar system, which have some direct 
practical bearing. 

Prof. Newcomb, in remarking upon the mass of the moon 
used in this problem, expressed the opinio i that this could be 
obtained most accurately by observations of the sun, in ileter- 
mining the angular value of the radius of the small circle de- 
scribed by the earth about the common centre of gmvity of earth 
and moon, since this, in his opinion, seemed to be -the only 
constant which could be determined hy ol>servation absolutely 
free from systematic errors, and hence was capable of an indefi- 
nite d^rec of accuracy by accumulated observations ; and he 
asked Prof. Adam-.’s opinion on this jioint. 

The latter replied that he thought the quantity too small for 
certain accurate determination, almost beyond what could be 
actually seen by the eye in the instruments used. 

Prof. Newcomb admitted, in the case of absolute determina- 
tions, the general impossibility of attempting to measure what 
cannot be seen, but, in the case of differential or relative deter- 
minations in which there was no supposed possibility of constant 
or systematic errors, he advanced the theory, which he had some 
thought of elaborating more fully at some lime, that such deter- 
minations might be carried by accumulated observations to a sure 
degree of accuracy far beyond what can be seen or measured by 
the eye absolutely. 

Prof. Adams hoped hcwouUl more fully elaluirate and publish 
this idea, since there w'as in it an clement well worth careful 
consideration. 

Prof. Ilarknoss doubted the sufficient accuracy t)f meridian 
observations of the sun, on account of the distortions produce<l 
by letting tlu’ sun sliinc full into the instrument ; aiifl sj)oke of 
the difficuliics in the transit of Venus observation . from this 
cause. 

Prof. Newcomb replied that he would have to show that this 
would be periodic with reference to the moon’s ijuarlcis in order 
to affect this constant sy>iema»ically. 

Prof. Adams then jirescntcd another note upon Newton's 
theory of atm()^pheric refraction, and on his methfid of finding 
the motion of the moon's apogee. 

In the Section of Clieinistr)’ pajicrs «ere read by C. F. 
Mabery of Cleveland, ()., on cliloropropiolic aci»l and some 
derivatives of acrylic ami propionic acids ; and hy C. VV. l)abncy 
on anhydrobcnAimidosalicylic acid. 

Dr. Springer of Cincinnati exhibited some improved t<»rHinn 
scales and b dances. One of the-e ha<l been used by Prof. F. 
W. Clarke, and its acthm was sjioken of as being very satis- 
factor)’. 

Messrs. L. M. Norton and C. F. Prcsscotl read a pajier on 
continuous etherification ; ami Prof. Monroe deta lojl result' of 1 
analyses of an efflorescence on the l^ricks of some new buildings. 

It was chiefly sodium sul])hatc. 

Mr. Clifford Richardson, in a paper on the chemistry of 
roller-milling of wheat, stated that the dark colour of north- 
western hard winter wheat could be f)vcrcome by using steel 
rollers run at different speeds. 

Prof. Atwater has examined the nutritive value of different 
fish. He finds flounder to be the least value, and salmon the 
highest, and in invertebrates the oyster takes the lowest place as 
a i(x>d-stuff. 

A lengthened disaission took place on the subject of v,alcncc 
in chemistry. Prof. Clarke remarked that it was especially 
useful in organic chemistry in explaining isomerism and in syn- 
thesis. It was also used in mineralogy ; and he mentioned as 
examples of isomerism the three minerals kyanite, andalusitc, and 
fibrolue, giving the structural formula for each. He then took 
up the questions of variable valence, invariable valence, and 
maximum valence as points that might be discussed. He re- 
marked, further, that valence was an attempt to explain the 
arrangement of the atoms in a molecule, and spoke of the draw- 
back of be^ obliged to represent them on a plane surface, space 
of three dimensions being much nearer the true state Of affairs. 


Prof, B. SilUmon remarked that the last statement of Prof. 
Clarke was the key to the whole difficulty about vTilencc. A 
plane surface is insufficient to explain the facts. He testified to 
the great utility of valence, and sj^oke of the chaotic condition 
of organic chcmistiy* liefore this question of valence was appre- 
ciated. It w’as a w'orking hypothesis, a scnfhdd without a build- 
ing, but not the building, flypothesis is not always the truth. 

Prof. W. Rnms.’ty said that the difficulties about valence could 
be traced to Lavoisier, who worked upon stable compounds, as 
oxides, chlorides. He also thought that a study of the heat of 
form.it ion of many compounds wouhl In? a key to the valence of 
the elements ; and said that the difficulties of conceiving of the 
motions of the atoms was well ilUisiraied in Sir William 
Thomson's effort to explain them in complicatcnl vortex 
evolutions. 

Mr. A. H. Allen called attention to the failuR* of chemists 
to recognise the value of the work of John Norlands, in the 

i Hiriodic classification of the elements usually nscril>ed to 
dondeU^'ff. 

Prof. Greene remarked that* it was best to consider the cause 
, of valence. 

I Pn»f. Ira Reinsen testified to the utility of valence. Ho re- 
I markc.l that there were two ways of teaching: one by giving 
all the principal theories fust, and the other giving the facts and 
then the theories — which latter he considered the l»est method. 
He h.iil come to ilu* conclusion that valence should never Ik; 
mentioned until all the impoilanl pri»perlies of a eompoiind arc 
known. In ivgaid to its v.ilue to young students, he thought 
its lee was ilangermis until they fully undersloo<l its meaning. 
He believed that the v.alue of valence had been magnified, and 
that it was better to study the reacti»>ns of compounds, and the 
. nu‘lho<ls for their synthesis, and the manner t»f Itivaking up. 

Mr. A. II. Allen said that many formuhv that showed the 
1 structure of compounds according to the \alenee ()f the ele- 
j ments do not give any idea of the true const iiuliou of these 
coinpoumls as ascerlaineil from a knowledge of their pro])crlies. 
He gave, as examples of his meatiing, polnssic dicliromate and 
fuming sulphuric acid. 

Prof, Dewar, of Cambridge, Fngland, maintained that the 
graphic.il method and struetural fonnnhv W'ere most useful, 
but limy are often presented in a way that shows an in- 
eoniplele knowkilge of the ideas of the jicrson who devised 
the formula. lie lemarked that the text-books ctmtairied 
\iui m.iny pictures < f graphical formuhv, and that he con- 
sidered it better to follow the historical metliod for developing 
llusiry. 

Prof. Atwater thought that some idea of valence should be 
given at the beginning, a-, it assisted the student s memory. 

Prof. \V. Ramsay said that he was satisfied of the ulililv of 
making the stufl'-nt perfonn exjteriments that brought out facts 
to illustrate the theory of valence, so that he could thus under- 
stand its meaning from his own work. 

Pnd. Caldwell said that he could not gel along with students 
in chemical analysis who had not obtained soun* idea of the 
theory of valence. 

Prof. Kemsen thought that the theory of valence might be 
some gof)d as an assisl.ince to the memory ; but such assistance 
was of doubtful value, and too empirical. 

l*rof. J. W. Langley, Vice-President, said that valence, or 
chemisin, may be a fierce emanating from llie at(jm, or it may be 
a force outside the atom ; it is static, or dynamic, and a know- 
ledge of it was more a jdiysieal than a chemical problem. 
From the educati(»nal view he thought it better to use the theory 
of valence in connection with the history of the theories con- 
cerning atoms anfl molecules. As a further step, the language 
and figures of magnetism might be used. 

Prof. Stewart described a process ofinakirig leather by treating 
hides with sulphurous acid under pressure. 

Prof. Atwater has grown pease in wa-*hedsca sand, and found 
them to gain from 35 to $0 ]3er cent, more nitrogen than they 
contained originally, and refers this increase to nitrogen directly 
absorbed from the air. 

Dr. Springer, in a paper on fermentation, showed that a fer- 
ment exists in the stems of tobacco plants whi ;h decomposes 
nitrates and forms butyric acid from sugar solutions. ^ 

Prof. Dewar spoke of the density of solid carbonic acid, which 
he fini to be i *58 to l *60. 

Other short communications were made by Prof. Munroe 00 
deliquescence ; on human milk, Prof. Leeds ; on gas 
analysis, by Dr. Elliott ; and on fish oils, by Mr. Allen. 
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The most interesting discussion was on educational methods 
in laboratories and chemical lectures, by Prof. Remsen, who 
remarked that in Germany the student does not go into the 
laboratory until he understands reactions, while in ^ Ei^land and 
the United States he is placed there at the beginning of the 
course. Prof.* Remsen follows an order of instruction in which 
the student becomes first acquainted with apparatus and methods 
of manipulation. He next makes gases, and repeats lecture 
experiments. He then experiments on oxidation and reduction. 
Next follows the quantitative analysis of air. Then come alkali- 
metry and acid i met ry, with success. This practical work and 
the lectures occur simultaneously, and by the time the lecturer 
has reached the metallic elements, the students are ready to take 
up test-tube reactions with proht. During the hrst year the 
student should only just begin analysis. Auer the (general pro- 
perties of the metals are known, let the student devise methods 
of separation. The course of instruction in our colleges Prof. 
Remsen regards as too short and superficial. Lecturc-experi- 
ments should never be made for show, Esthetics and chemistry 
are entirely distinct. 

Prof. Atwater said that chemistry is taught now, as a rule, 
after the student has acquired the methods of the classics and 
has never been taught to observe facts. Chemists must show 
that their science will give what is called “liberal culture,’* or 
It will not find a place in our educational institutions. Present 
methods are not rioing this, as they fail to make the student 
think for himself. 

In the Section of Geology and Geography no paper was, 
greeted with more interest or closer attention than that by Prof. 
j[. E. Hilgard, Director of the U.S. Coast Survey, on the rela- 
tive level of the Gulf of Mexico and the Atlantic Ocean, with 
remarks on the Gulf Stream and deep-sea temperatures. Its two 
most essential points are The discovery by a most careful 

series of levels, run from Sandy Hook and the mouth of the 
Mississippi Kiver to St. Louis, that the Atlantic Ocean at the 
former point is 40 inches lower than the Gulf of Mexico at the 
latter point : and (2) that ocean-water at all depths exceeding 
ic^ fathoms ]>osscsses n temperature of nearly 35" F., because 
this is the temperature consistent with its greatest density. 
Should the water become either cooler or warmer, it must ex- 
pand ; which it cannot do on account of the superincumbent 
pressure. 

Prof Henry S. Williams, of Cornell University, in a 
paper on the influence of geographical and physical con- 
ditions in modifying fossil faunas, \nlro<luced the exceed- 
ingly important subject of the extent to which palajonto- 
logical evidence is to be regarded as an absolute guide 
in correlating stnata in different regions. Prof. Williams ex- 
plained a scries of sections, principally in Chemung and Catskill 
rocks, taken from a number of loc.ilities across New York State, 
and adduced from them abundance of ])roof that faunas in 
Devonian times, as at present, changed not only geologically in 
sequence of time, but also geographically acconbng to the areas 
of their distrilnition. The influences which brought about a 
change in the character of the sediment deposited also mani- 
fcsteil themselves in altering the forms of the organisms in- 
habiting these sediments. 

Prof. Alexis julicn of New York communicated the results of 
XI very extenden stud^ of the Eozoon ranadensf from nearly all 
the localities where it has thus far been found, adding other 
localitie^of his own discovcrj\ The result of his investigations 
led him to decide in favour of the inorganic nature of the so- 
called fossil, although his ideas in regard to the mode of its for- 
mation differ considerablv from any heretofore advanced. He 
noticed as universal in all localities, that the calcium and mag- 
nesium carbonates were very unequally distributed in the ICozoonal 
limestones, and that there was a large development of pyroxene 
where the dolomite was least ahundant. He moreover observed 
the constant tendenejr on the part of pyroxene to be arranged in 
layers alternating with either calcite or apatite, as well as 
abundant evidence that pyroxene passed by hydration into 
serpentine, a process which could be seen in every stage at any 
of the localities visited. From^ these data it was assumed that 
siliceous waters, permeating limestones originally evenly dolo- 
mitic, would cause the lo«d development of pyroxene by the 
^ange of the magnesium carbonate into the corres)>onding 
silicate. Were it the case, as so often occurs, that this pyroxene 
developed in layers, its subsequent alteration to serpentine 
or loganite would readily account for all the appearances exJW- 


bited by the Eozoon, without the necessity of appealing to oiganfc 
agencies. 

A large number of papers (forty-three in all) were presented 
before the Section of Biology ; but we regret that in our limited 
space we can give merely the briefest outlines. The first we 
may mention was a paper by Mr. D. C. Beyer, on the influence 
of oxygenated and unoxygenated blood, as well as of blood in 
various degrees of dilution, on the heart of the frog and terrapin. 
The paper aimed to prove that it is not concentrated mammalian 
blood which produces the matest amount of work either in the 
heart of the frog or that of the terrapin, but that a certain degree 
of dilution U necessary. 

Dr. C. S, Minot read a paper on biological problems. The 
author opposed the trinomial system, and considered the present 
mode of determining species entirely unscientific, and thought 
that the species should be based on a statistical study of all the 
variations that are known to occur. Individuals arc not always 
homologous. The only fixed units arc (i) cells ; (2) the whole 
scries of generations of cells from a single ovum — a cell- cycle. 
An individual may be almost any fractional part of a cell-cycle. 
Roughly speaking, the higher the organism the fewer the 
number of mdividn-als it comprises. The author considered the 
ovum to be homologous with the encysted protozooii, the radial 
zone being equivalent to the capsule or cyst of the protozoon, 
and the contents also homologous. 

Prof. E. n. Cope in a paper on the phyllogeny of the Artio- 
dactylc mammals derived from American fossils, considered the 
derivation of the sclcnodont dentition from the bunodont as 
established from a mechanical point of view. The oldest Ame- 
rican Artiodactyl (Pantolesles) is bunodont. The modification 
proceeded as in other ruminants on the lines of the co-ossification 
of the bones of the legs and feet. The peculiar structure of the 
carpus in the Orcodonlidai shows them to be, without doubt, 
the ancestors of the TraguUna. The following table represents 
the present views of the author on the subject: : — 

Trilubcrcular bunodontia (Pantolestid®), 


Selenodontia. Quadritubercular bunodontia. 


Hyopotamidee. Oreodontid®. Poebrothcriid®. 

I I I 

(?) Pecora. Tragulina. Tylopoda. 

Mr. II. F. Osborne presented observations on the amphibian 
brain, containing results of microscopic study upon the frog, 
Mcnobranclius, Menopoma, and Amphiuma. His method of 
study was by making series of sections, in their different planes. 
The relative position of gray and white matter was the same “as 
that found in the spinal cord of these and other vertebrates. 
The courses of the principal nerve- fibres in their course from the 
medulla forward to the hemispheres was described, showing the 
course of the transverse commissures, and pointing out a com- 
missure in the roof of the third ventricle hitherto overlooked. 
This demonstrated that each brain-segment had its oun dorsal 
commissure. The differences of the cerebellum in the Anura 
and Urodela were pointed out, and the re^semblances of the 
latter to the mammalian brain were dwelt upon. 'I'hc pia blood- 
vessels arc all sent in uiK)n the anterior face of the pituitary 
body. The pineal elements were shown to consist of certain 
very inconspicuous foldings of the e])ilhelium of the roof of the 
third ventricle, which have l>cen generally overlooked. These 
foldings represent what remains of the stalk of the pine.!! gland. 

Mr. S. (I.arman’s paj-ier on Chlamydoselachus, the frillerl 
shark, treated of the internal anatomy of this peculiar shark. 
The nearest forms are Notanid®, Hexanchus, and Heptanchus. 
Hind and fore brain resemble that of foetal sharks ; the cartilage 
is soft : the lateral line is open as in foetal sharks, and continue 
to the cud of the tail. The i>elvis is twice as long as broad : the 
nearest resemblance to this is seen in the foetal Heptanchus. 
According to the author, the Chlamydoselachus may be a sub 
order of the Galei. 

The next paper was by Prof. E. D. Cope, on the mammalian 
affinities of Sanrians of the Permian epocn, and referred to the 
detection of mammalian resemblances between Thesomorphus 
and reptiles of the Permian epoch. Resemblances in the pelvic 
and scapular arch were pointed out. The quadrate bone was 
discussal, referring to the theory of Albrecht The genus 
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Clepsydrops shows that it has the mammalian number of bones j 
in its tarsus, and the resemblance was nearest to that found in 
Platypus anatinus. 

Dr. C. H. Mcrriam read a paper on the hood of the hooded 
seal {Cystophora cristaia)^ describing it as on inflatable pro- 
boscis overhanging the mouth, and extending posteriorly to a 
point behind the two eyes, lined with nasal mucous membrane, 
and divided longitudinally by two cartilages* It is not noticeable 
until the male has reached its fourth year. 

In a paper on some points in the development of pelagic 
teleostean eggs, Mr. G. Brook, Jun., first considered non- pelagic 
eggs, instancing those of trout, m which the hypoblast originates 
as an involution of the lower layer upon itself, the space lietween 
the layers being quite distinct. In pchagic eggs the process is 
Quite different. Sections of the eggs of Trachinus vipara at 
this stage show that the parablast of Klein, the intermediate | 
layer of American authors, is made up of a large number of 
free cells, and nuclei are absorbed from the yolk, which con- 
tribute to a very great extent to build up the hypoblast. In this 
case there is no true invagination. In Motella mustela the origin 
of the hypoblast is similar to that of Trachinus ; but the result- 
ing cells, instead of being quite similar to the original ones, as 
usual in teleostean eggs, arc ve^ much larger, and hexagonal, 
so that they cannot be derived directly from the lower layer of 
cells. The author sustained the views of Ryder as regards the 
segmentation cavity in pelagic eggs. He also holds that there 
is no circulation in pelagic embryos before hatching. 

Mr. G. Macloskie, in a paper on the dynamics of the insect’s 
test, commenced with a general description of the chitinous 
skeleton with its in- and out-growths, &c. The trachese have 
spinal crenulations, which have been hitherto misunderstood 
and supposed to be threads ; these trachea: transmit gases 
directly to the tissues, and the blood is not used for this purpose. 
The trachea: are not directly controlled by muscles, their action 
depending on the successive production of a partial vacuum, 
and condensation of air around them. 

Prof. A. Hyatt read a paper on the larval theory of the origin 
of tissue, stating that the building-up of the tissues of the 
Metazoa is due to a quick and rapid division of cells. Minot’s 
theory that the origin of the sexes is due to the difference in 
cell elements was supported. The author considered the Planula 
a more primitive form than the Gastnila. In another paper 
Prof, Hyatt presented objections to some commonly-accepted 
views of heredity, asserting that heredity has no need of the 
gemmule hypothesis or pangenesis, but that it can be coually 
well understood upon the supposition that the nuclei of cells are 
the immediate agents of the transmission of characteristics. The 
author presented the case of a man in Maine, who resembled his 
mother on one side of his body and his father on the other side, 
as an illustration of his theory, and he contested the ])osition of 
Prof. Brooks as regards heredity. In a paper on the structure 
and affinities of Beatricea, the same author stated that this fossil 
has had many positions assiraed to it in almost all the groups 
of the Invertebrata, though he himself now thought it a Fora- 
minifer. Thin sections were examined, the structure being 
found to consist of cells joined by a stolon. 

Dr. C. S. Minot presented a paper on the skin of insects. 
The skin consists of three layers— externally the cuticula, over- 
lying an epithelium, which lies in turn on a sheet of connective 
tissue ; the epithelium is homologous with the epithelium of 
other animals, and should be so called instead of hypoder- 
mis ; and dermis, which should be implied to the connective 
tissue, as it is the homologue of that of vertebrates. 1‘he cuticle 
of caterpillars has not yet been fully described : it consists of 
two layers, a thick one and a thin one. 

In a communication on the development of Limulus, Mr. J. 
S. Kingsley stated that the accoimt b^ins after the formation of 
the blast^erm. At this time there is a single layer of cells sur- 
rounding the yolk, in which are scattered nuclei. The meso- 
blast tavits as a single sheet on the ventral surface. Its cells 
come largely from the blastoderm, but some arise from the yolk 
nuclei. The^ mesoblast soon forms two longitudinal layers, one 
on each side in the neighbourhood of the limljs. The ccelom is 
form^ by a splitting of the mesoblast, and at first consists of 
a series of metamenc cavities extending into the limbs. The 
snpra-cesophageal ganglion arises by an invagination of the cpi- 
blut. 'Hie heart arises as two tub^ in the somatophore, which 
later unite. The roesenteron does not appear until after hatch- 
ing. The amnion of Packard is the first larval cuticle, and 
bears no resemblance to the amnion of the tracheata. A second 


cuticle is formed and moulted before hatching. The eyes appear 
on the dorsal surface at the same time that the limbs ap^iear on 
the ventral. In these characters Limulus agrees essentially 
with the Tracheata, and has nothing in common with Crustacea, 

Prof. B. G. Wilder, in a paper entitled, “ Do the cerclidlum 
and oblongata represent two encephalic segments, or only one?” 
remarked that most writers had considered two s^ments to 
exist. The cephalad of these segments is held to include the 
cerebellum, together with the portion of the “brain-stem” 
immedintcly connected herewith and the latter part of the 
oblongata. The only writers that have admitted of a single seg- 
ment caudal of the mesen are Balfour, A. M. Marshall, Owen, 
and Spilzka. The views of Spiuka were then discussed, con- 
cluding with the opinion that sufficient evidence to settle either 
side was insufficient, and that the iiuestion was still open. 

Dr. J. A. Ryder presented a paper on the morphology and 
evolution of the tail of osseous fishes. The caudal fin of fishes 
is developed in the same way os the metiian or unpaired fins, 
from a median fin-fold. After the protoccrcal stage of the larva 
is passed, a lower caudal lobe grows out, which is probably the 
homologue of a second anal nn. 'I'he hy)X)these$ which grow 
out of a consideration of the facts of the development of the tails 
of fishes arc the following: — (i) Whenever heterocercality 
manifests itself, there is a more or less extensive degeneration of 
the caudal end of the chordal axis, which l)cgan to be somewhat 
manifest far back in the phylum in such forms as Holoccphali, 
Dipnoi, and Chondroptcrygians. (2) With the outgrowth of the 
lower lol>cs (second anal) the energy of growth tended to push 
the tip of the chorda upwanl ; the lobe itself arising, probably 
in consequence of the localisation of the energy of growth and 
the deposit of organic material at the point, according to the 
demands of use and effort. (3) Local use and effort, acting as 
constant stimuli of local growth, carried the hctcrocercal condi* 
tion and its accompanying modification of degeneration' and 
reduction still further, as is shown by a study of the homologous 
elements in the tails of fishes ; while use and effort would also 
continue to augment hetcroccrcality, until the inferior and 
superior lo1>es were of aliout the same length and area, when the 
morphological characters of the caudal fin would l>ecome 
approximately stable for any one species, ns may be shown by 
measurements of a simple mechanical illustration, in which the 
interaction and composition of the faces which arc lirought into 
action arc demonstrated. (4) I'he mechanical demonstration 
alluded to above, taken together with the fact that the primitive 
or ancestral form of the tail, which is typified by a temporary 
condition in fish larva, when the myocomata arc rudimentary, 
V>ut still symmetrical, amounts almost to a demonstration of the 
principles first laid down by l.amarck, then elalxirated by 
Spencer, and more recently applied to special cases by the 
author and Prof. Cope. 

In a communication on growth and death, Dr. C. S. Minot 
gave the results of 10,000 measurements of weight of growing 
guinea-pigs and other animals from birth to maturity. The rate 
of growth was found to steadily diminish from birth onward ; so 
that the loss of power liegins at once, and continues until death. 
The common views of death were discussed, and the current 
conceptions of animal individuality were attacked. The author 
then referred to the bearing of our present knowledge of 
senescence upon the theory of life, ana the relation*’ of life 
to a material substratum. 

A paper on the osteology of Ovcodon was read by Mr. W. B« 
Scott, in which this genus was said to belong to the Artiodactyla, 
although there are some strong resemblances to the Suidse. llie 
vertebrse are ruminant, markedly in the case of the axis. The 
thoracic vertebra have long prominent spines, and small bodies 
slightly amphicoelus. The lumbars, probably five in number, are 
heavy, with short spines and broad flat transverse processes. The 
sacrum contains two vertebra which touch the ileum. The tail is 
long and slender, and the legs proportionally long. There are a 
short head and short metap^ius, giving the animal a wolf-like 
appearance. The radius and ulna are distinct. The carpus 
consists of eight bone<, including the pisciform. There are short 
unanclwlosed metacarpals. The ungual phalanges are long and 
pointed, as in Hyopotamus. A rudimentary pollex is present, 
this being the only Artiodactyl with one. 

Mr. J. Strulhers, in a paper on finger muscles in Megapiera 
hngimana^ and in other whales, records rudimentary flexor and 
extensor muscles in these animals, and shows that they are more 
or less used, as the muscular fibres are red and not degenerated. 

Dr. G. M. Sternberg described his experimental research 
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relating to the etiology of tubcrculo«i«. The author repeated the 
inoculation experiments of Koch, with similar results. The 
experiments ot Formad to induce tuberculosis in rabbits by 
introducing into the cavity of the alxlomen finely powdered inor- 
ganic material, have also been repeated with entirely negative 
reauUs. The author held that Koch’s bacillus was an essential 
factor in the etiology of tul>crculosis. 

Dr. C. K, licHHcy, in a paper on the adventitious inflorescence 
of Cuxcuta fflomerata^ stated that the examination of young 
plants shows that the inflorescence is developed from numerous 
crowded adventitious buds, and not by the repeated branching 
of axillary flowering branches as commonly stated. 

In a paper on the hitherto unknown mode of oviposition in 
the Carabida.*, Prof. C, V. Riley records habits of ChUtmus 
impunctifronst traced from the eggs up. The eggs arc laid 
singly, in cells made of mud or clay, on the unclcr surface of 
leaves. 

Mrs. A. B. Blackwell read a ]>apcr on the comparative 
lon(|cvity of the sexes. The stiuly was exhaustive, and made on 
statistics from all parts of the world ; nnfl the greater longevity of 
woman over man was established. In old countries the females 
preponderate, while males lend in newly settled ones. Up to 
eighteen years the males an* in excess of the females ; later the 
females t)rednmlnale in niimliers. 


7 '//£ PRIME MERIDIAN CONFERENCE 

’^IIE Prime Meridian Confercnc<‘ at Washington on Monday 
adopted the (Ircenwich line as the universal |)riine meri- 
dian. Only one vote — that of St. Domingo — was given against 
its adoption ; but the representatives of France and Brazil de- 
clined to vote. 

The ftdlowing details of the session are from the Tituis 
Correspondent •.—* 

To tne American resolution for adopting the Clrccnwieh line, 
Mr. Fleming (Canaria) moved an amendment tf) the efTect tli.at 
the Conference should nrlopt the iSoth rlegree of |(»nc:itude east 
from (Jroenwidi as the ]>nine meridian ; but the other British 
delegates oppf>sing the proposiiirm it was lost. Sehor Valera, 
the Spanish Minister, said that he ha<l been instructed hy his 
Government, in voting for the meridian of Greenwich, to say 
that it lioped the metric system of weights and measures would 
lie adojUed by lingland, the United States, an<l the other 
nationalities there represented, as recommended by the Con- 
ference at Rome. Gen. Strachey (Great Britain) said that he 
was authorised to state that his countr>’ had asked to be allowed 
to join the Metrical Convention, and that the metric system w.as 
already recognised by the laws of Great Britain, and was in use 
for scientific purposes. He could not, however, say that it wouhl 
be adopted in any circumstances ns a i^opular .-ystem of weights 
and measures throughout England. M. Lefaivre (France) said 
the Greenwich was not a scientific meridian, .and that it implied 
no progress in any science, but was merely a commercial 
standai’d. Since, therefore, nothing would be gained to science 
by adopting Greenwich, France could not make a sacrifice of 
her own meridian, and incur the vast expense consequent upon 
the adoption of a new one, because she would thereby gain no 
advantage whatever. Sir William Thomson, who was present 
os a guaat, by the invitation of the Conference, s]X)ke in favour 
of the choice of Greenwich. He said that it was purely a 
matter of convenience, and that Greenwich answered the 
world’s convenience better than any other standard meridian. 
Sir Frederick Evans (Great Britain) presented a statement 
showing that the shipping tonnage controlled by the Greenwich 
standai^ of longitude was about 14,000,000 tons, and that con- 
trolled by the Paris one only i» 735,000 tons. From the state- 
ment of chart sales, ftc., to nations outside England, he showed 
how largely the Greenwich measure was used. 

The resolution recommending the choice of Greenwich was 
then adopted, the ayes bexi» 21, and there being but one nay — 
San Domingo. France and Brazil abstained from voting. 

Mr. Rutherford (United States) moved that from the Green- 
wich meridian the longitude be counted in two directions, up to 
I8o^ the east longitude being “ plus,” and the west “minus.” 
The Russian Minister advocat^ this proposal, but Count 
Lowenhaupt (Sweden) moved the adoption of the fourth reso- 
lution of the Roman Coi^erence for counting longitude continu- 
ously through the whole 360®. Herr von Alvensleben (Germany) 
said that this was a matter of detail, and therefore he should 
not vote upon it The British delegates agreed with the Ger- 


man Minister that this was a matter of detail, and held that it 
would not make any difference which method was adopted. 
Seflor Juan Fastorian (Spain) stated that he favoured the plan 
of counting longitude westward continuously round the world. 
The discussion was here adjourned. 


UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

Oxford, — The beginning of Michaelmas Term shows that 
the University and Colleges have not been idle in erecting new 
buildings for the accommcxlation of students. The new build- 
ings of Magdalen — to be called the Waynflete Buildings — are 
ready for occu])ation, and will be used this term. No one can 
deny that the most beautiful of Oxford Colleges has added a 
new ornament to the citv in the Waynflete Buildings. The new 
buildings of Trinity College are rapidly approaching completion. 
Stretching back from riuaint old Kettle Hall in Broad Street, 
they extend to near tne beginning of the Lime Walk in the 
('ollege G.arden. The open space in front the College — 
known as ^'^inity Green — will now be bounded on the cast by 
these new buildings. The Green will thus become one of the 
largest “qiinrls ” in Oxford. On the north side of the Univer- 
sity Museum the new Physiological Laboratory is rising. Its 
siluatir)n is one of the pleas.^ntcst in Oxfonl. That Prof. 
Burdon- Sanderson is attracting pupils to physiology is a patent 
fact in Oxford, and one that will be received outside that city 
uith the strongest feeling of satisfaction. 

.Since last 1 'onn we h.ave to dtqdorc the loss of Mark Pattison, 
Rcclru* of Lincoln f'ollege. Mr. Merry, Public Orator in the 
University, and Fellow and Tutor of the C’ollege, has been 
elected his successor, 

'I’he following sebeme of lectures and classes has been agreed 
on by the Bo.nrd of llie Natural Science Faculty 

In flu* Department of Physics Prof, Clifton will lecture on 
the Galvanometer and Methods of Measuring Electric Currents, 
an<l on 'I hermo-Flectricity. Prof. Price will lecture on Optics, 
Physical rnd fJ comet Heal. I’rof. Cliflrm and Mr. Walker give 
instruction in Practical Physics in the Cl.ircndon LnlK)ratory. 
Mr. Walker will give a course on Questions incidental to the 
Pr.aetieal Stiuly of Mechanics and Heat. Mr. Baynes will give 
a course of lectures at Christ Church on Thertnodynainirs, and 
form a class for ])racticnl instruction in Magnetic and Electrical 
MoasuremenN. Mr. Dixon wdll give a course t)f experimental 
lectures, on F.lementar)' Heat and Light, at Balliol ('ollegc. 
Prof. Pritchard will lecture t»n Spherical Astronomy, and foVm 
a class for practic.al work in the University Observatory. 

In the De]>artment of Chemistry Prof. (Idling will give a 
course of lectures on 3-carbon and 4-cnrbon compounds. 
Mr. Fisher will lecture on Inorganic, and Dr. Watts on Or- 
ganic, Chemistry. At Christ (Jhurch Mr. Vernon Ilarcourt 
will form a class for Volumetric Analysis. Practical instniction 
in Chemistr)’ is given daily in the Museum Laboratory, and in 
the Chemical laboratories at Christ Church and Balliol College. 
Prof. Gilbert will complete his course on the Constitution of 
Plants, and will then lecture on the F.flects of Manures, Ex- 
haustion and Variations of Season on the Amounts of Produce 
and on the Composition of Wheat. 

In the Morphological Department Prof. Moseley will begin 
his course of Comparative .\natomy ; each lecture w’ill be fol- 
lowed by special demonstrations on the subject of the lecture. 
Dr. Hickson gives a course on the Morphologj' of the Verte- 
brata, each lecture to l>e followed by social demonstrations. 
Mr. Barclay Thompson lectures on the Anatomy of the Mam- 
malia ; Mr. Jackson on the Fundamental Principles of Com- 
parative Embr>olog)' ; Mr. Poulton on the Distribution of Ani- 
mals ; Mr. Morgan on Odontography and on Human Osteology. 
Prof. Westwood will lecture on the Insect Skeleton. 

In the Department of Physiology Prof. Burdon- Sande^n 
will lecture on the Physiology of Circulation and Respiration. 
Practical instruction will & given in the Laboratory by the 
Professor, Dr. Dixie, and Dr. Gotch. 

Prof. Bayley Balfour will give a course of lectures in the 
Botanic Garden, on the General Moq'»holc^ of Plants. 

Prof. Prestwich will lecture at the Museum on the Principlet 
and Elements of Geology. Dr. Tylor will lecture on the InteV 
lectual Development of Mankind. 

During the course of the present Michaelmas Term, Sdiolar- 
ships will be awarded in Natural Science at the following Cd- 
]egi» : — .\t Balliol College, without limitation of age ; at 
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Christ Churdi) limited to |>ersons under nineteen ; at Magdalen 
C<^egef limited to persons under nineteen years on July 2, 

1885. 

Mr, J. N. Dobie has been elected to a Natural Science 
^ScholaMip at Exeter College in Biologj* and Cliemistr}’. 

' Cambridge. — Mr. G. F. Harmer, B.A., of King's College, 

has been appointed Demonstrator of Comparative Anatomy. 
Mr. Harmer was placed in the first class of the Natural Sciences 
Tripos in 1883, being distinguished in Zoology and Comparative 
Anatomy. 

An examination for Entrance and Found.ation Scholarships 
will be held at Gon\'illc and Caius College, l>eginning on 
January 9 next. Six Entrance Scholarships, varj-ing in value 
from 40/. to 80/., maybe awarded. The successful candidates 
must come into residence in October 18S5. They may be 
awarded for (’lassies, Mathematics, or Natural Science, sepa- 
rately or combined. They are tenable for a year, when the 
holder will be eligible for a Foundation Scholarship. The 
scholarships may l>c increase<l or diminished each ye.ar, according 
to the scholar’s performances in the College or University 
Examinations. Those who distinguish themselves in the Triposes 
' may have their scholarships ]irolonged after their degree. A 
successful candidate, who after the examination enters for com- 
petition at another C)ollege, forfeits ipso fatto any scholarsliip for 
which he may have beep recommended, ('an^lidate-^ must be 
under nineteen years of age on the first day of examination. 
Undergraduates of the College may at the same examinatio i 
compete for scholarships, in which cas-* there is lu) resirietion 
o( age. Candidates in Natur.al .Science will be c\amine<l in 
Physics, C hemistrj’, Bi 'log)’, and Animal Physiology, and 
will be expected to show proficiency in at least two of these 
subjects, of which chemistry must be one. The Rev. A. \V. \V. 
Steel, Senior Tutor, uill furnish fuller particulars. 

Lectures and Demonstrations on Physics and Chemistry in 
Michaelmas Term : Prof. Stokes, short course on Double 
Refraction and Polarisation; Mr. Atkinson, Heat and Hydro- 
statics; Mr. Glazebrook, Electricity (el.), also Advanced 
Physics ; Mr. Shaw, Physics, Element. ary and Advanced 
Mr. Hart, Mechanics and Heat (ist M.B. ); Electricity (Nat. 
.Sci. Tripos, P.art 1); Practical Physics, Demonstrations and 
Practical Work at Cavendish Lab«)r.atory. 

Chemistry: Prof, l.ivcing, Creneral Course; Prof. Dewar, 
Dissociation and Thermal Chemistry ; Mr. Main, Elementary 
Organic C'hcmislr)’ ; Mr. Paltison Muir, (iencral Principles, 
and Elementary Chemistry, especially Metal> ; Mr. Ileycock, 
General Principles (non-metals). 

Demonstrations in Spectroscopic Analysis, Prof. Liveing ; 
.Special Demonstrations for Medical Student-, Mr. .Sell and 
Mr. Fenton ; also .Special Demonstrations for Nat. .Sci. Tri|MiS, 
Part I ; Mr. Robinson, Demonstrations in Analysis of Foocl 
and Water ; Practical Work at the University, St. John’s, Caius, 
and Sidney College Lal>oratories. 

Prof. Lt'wis, Mineralogy and Crystallography ; Demonstra- 
tions on Minerals, bv Mr. Solby. 

Prof. Stuart, Mechanism and Applied Mechanics ; Mr. Ly<m, 
Rigid Dynamics. The Mechanical Workshops are oj»en from 
8 to 1 and 2 to 6 daily. 

Geology ; Prof. Hughes, Economic Geology and Geohigical 
Surveying ; Tides, Mr. E. Hill ; Stratigraphy, Dr. K. D. 
Robert-. ; Palaeontology, Echinoidea, Mr. T. Roberts ; Con- 
stituents of Rocks, Mr. A. Horker. Field Lectures will be 
specially announced. 

Botany, Elementary’, with Practical Work, Dr. Vines ; Phy- 
siology of Plants, Advanced, Dr. Vines. 

Zoology and Comparative Anatomy: Prof, Newton, Evolu- 
tion in the Animal Kingdom ; Elementary Morphology (Inverte- 
brata, Mr. .Sedgis’ick ; Advanced invertebrata, Mr. Harmer ; 
Mammalia, Living and Extinct, Osteology, Strickland Curator 
(Dr. Gadow). 

Physiology, Elementap* Course, with Practical Work, Prof. 
Foster ; Chemical Physiolojp-, Advanced, Mr. Lea ; Adv.inccd 
Course of Physiology’ anti Histology, Mr. Langley ; Preparation 
for^d M.B., Mr. Hill. 

Human Anatomy, Muscular System, Prof. Macalister ; also 
Demonstrations of Visceral Anatomy ; General Pathology’, 
Fnrf. Roy ; also Practical Class in Morbid Histology. 

Ad^^c^ Mathematical Lectures : Prof. Stokes, Optics ; 
Prof, ^ylcy, Recent Developments in Analysis and Geometry ; 

I rof. Darwin, Theoretical Astronomy ; Mr. Forsyth, Higher 
Algebra, Binary Fonns ; Mr. Hobson. Higher Dynamics ; Mr. 


Glazebrook, Higher Geometrical Optics ; Mr. J. J. Thomson, 
Electrostatics ; Mr. M.acaul.iy, Thermodynamics Dr. Besant^ 
Theory of Equations, Different ial and Integral Calculus ; Mr. 
Lock, Fourier’s Scries, and Vibrations of Strings and Bars ; 
Mr. Steam, Hydrod^amics ; Mr. Temperley, Lanlnce’s Func- 
tions ; Mr. Webb, Theory of Attractions and Elasticity, if a 
sufficient number apply. 

The formal in.auguration of the University College of North 
Wales, Bangor, has been fixed for the l8th inst., and it is ex- 
pected that the Duke of Westminster, the Earl of Powi.s, Lord 
Aberdare, Lonl Penrhyn, Mr. Mundella, and other gentlemen, 
will take pan in the proceedings. The fitting up of the 
new lal>oratories and lecture theatres for the chemical and 
physical departments is being raj^idly pu'-hed forward, a ad the 
inuldings include a veiT c nnplete suite of room- ft>r the use of 
each department. An excelloni equi]nnont scientific appa- 
ratus has been secured fi>r all branches of chemistry an 1 physics. 
Mr. (ieorge Maegowan, E.R.S.E., formerly of Prof. Eivsenius’s 
L.alwratory, Wiesbailen, and now of T’lof. Kolbe's Laboratory, 
Leipzig, h.as been .aj^pointed Demonstrator in Cliemistry under 
Prof. Dobbie, and Mr. D. M. Lewis, M.A., Trinity College, 
Cambridge, Demonstrator in Physics under Prof. Gray. 


SOCIETIES AND ACADEMIES 

, .SVDNIV 

i LInnean Society of New South Wales, July 30.-- Dr. 

i James (\ Cox, K.L. S., Vice-President, in the chair. — 'Hie fol- 

I h>w'ing papers were read: — Revision of the Lamcllibranchiata 
of New Zealand, by Capi. F. W. Hutton, F.G.S. This is a 
carefully revised list of all the l^amcllibranchiate molhtsUs of 
New Zealand, with the corrected synonyms and localities of 
each species. A list is also given of the name*, of each |;enus 
which had been wrongly included by previous authorities in the 
New Zealand fauna, — List of some New South Wales Zoophytes 
identified hy Dr. Kirchenpauer, hy Baron Sir F. von Mueller, 
K.C.M.G., F. K..S,, ^:c. Theli>t contains ilic exact localities 
of six species of Hydroula and fifteen of Bryozoa collected by 
Afiss Bate on the south-east coast, and Miss Hodgkinson at the 
Kidimond River. I’hey were all detached from sen-weeds, and 
identified by Dr, Kirchenpauer, Burgomeistcr of Hnmhurg.— 
New Fishes in the Queensl.and Mii.seum, part iii., by C'harlcs W. 

I De Vis, M.A. Mr. Dc Vis in this paper goes through the 

I f.imilics Srowhridir^ Trackin' 

ui,r^ .and , describing in all twcnly-lhrec new species, 

nvislly from the coasts of Northern Queensland.— Census of 
Australian snakes, with descriptions o( twt> new species, by 
William Maeleay, F. L. S. The two new s]>eries are named 
Dipsas hoydii and Dicmctiia afrn^ both from the Herbert River 
District, Queensland. The census gives the names, references, 
ari<l localities of 108 s|»ccies of snakes, thirty-five of these being 
innocuous, and seventy-three venomous. The paper concludes 
with some remarks on the immunity from snakc-bile enjoyerl by 
Australia, as compared with India. — -On a new species of kan- 
garoo {Dorcppsis cka/nicfsit) from the south-east end of New 
(>uinea, by N. de Mikluuho-Maclay. A young kangaroo ob- 
tained by N, de Miklouho-Maclay in New Guinea, in 1880, has 
proved to be (on account of the great size of the pracrnolars, the 
general shape of the skull, and the direction of Inc hair on the 
neck) a new sp'cies of Dorcopsis, which he describes ’as DoT' 
copsis ckaimtrsii, Mcl. The specific name, Cha.mtrsii, is 
given in honour of the well-known and distinguished mis- 
sionary of the south coast of New Guinea. l*he })aper con- 
tains A full description of the animal and its dentition. — 
On a complete de>x)uchemcnt of the lulcais Rolando into the 
fissura .Sylvii in some brains of Australian aboriginals, by N. de 
Miklouho-Maclay. A complete juncti »n of the sulcus Rolando 
with the fifiura .Sylvii, which is very rare in brains of our race 
(a single case only having been descrilied by Prof. Turner), has 
been found hy the author in two out of four brains of Australian 
aboriginals. The junctions of the sulcus Rolando with other 
sulci are, according to Dr. Maday, also not uncommon in brains 
of men of dark races, and occur more frequently than in the 
brains of men of the white race. — The Australian HydromednsaB, 
part V. (conclusion), by R. von L«endcnfcld, Ph.D. In thk 
paper the monograph on the Australian Hydromedusse is brought 
to a close. All known Australian apecies are enumerated, with- 
the necessary references, and thirty new species discovered and^ 
descrlVicd by the author are added. The total number of species 
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is 231. The most interesting of the new species are illustrated. 
The classificatory system established by the author is used. — 
Muscular tissue of llydroid Polyps, by R. von Lendenfeld, 
Ph.D. A Hyroid Polyp discovered by the author in Port Phillip 
possesses a singular ttpnaratus for escaping its enemies. This 
animal was in vestigatca by Dr. K. von Lendenfeld, and a re- 
markable muscular structure was discovered. The histolo;yical 
structure of this is dcscriberl, .and some general conclusions 
drawn from the ol)servations f)n muscular tissue, by O. and K. 
Hertwig, Claus, and the author. — Notes on the fibres of certain 
Australian Ilircinidae, by K. von Lendenfeld, Ph.D. The 
author discusses the origin of the ** filaments,” and describes 
some new .and interesting peculiarities of the Australian Ilir- 
cinid.x*. — On the Myrtacc.vof Australia, by the Rev. W. Woolls, 
Ph.D,, F.L. S. In this ])ai)er the author gives tabular state- 
ments of the distribution of this large order throughout the 
globe, but with special reference to its dcvchijmient in Australia. 
From an examination of these tables, as well .as from other erm- 
gideralions, it is dear that West Australia must be regarded as 
the metropolis of the essentially Australian flora, the jdanls of 
the eastern portion c»f the continent bearing evident relation 
to Asiatic and f)ceanic forms, while th<»-.e of the west 
find their nearest, though still very di tant, kindred in the 
yet more distant ronfinenf of South Afric.a. ■— f>n marine 
Annelids of the order Serjmlcn : observations fin their .ana- 
tomy, with descri/ilhuis of the Atisfralian .s/)eeies, hy William 
A. IlaswelJ, M.A., II. .Se. 'I'he points ireaiotl of are the 
pscudohtemal system, the segmental organs, the lufiiparous 
glands, budding anrl herrna))hroditism, .and the characteristics of 
the Australian representatives of the order. 'I'he arratigement 
of the vessels in several of the genera is described. Segmental 
organs of a simple ty])e are shown to exist in addition to tvibi- 
parous glands which had been previ(»usly reganled as represent- 
ing the segmental sacs of other PolvchtcUi, Details are given <»f 
the structure of the lul»it)arous gUimls in a variety of genera. — 
On a new Cruslacei found inli.'il»iling tlie luhe. of Vermtiia^ 
by William A. Ilaswcll, M.A., 11 . Sc. In the luhe of a Tort 
Jackson .S>r/////V/ the author found several ^pTinums of a rc- 
markalde Isopid, e.ach with .a hrood of y<iung. It j)rove<l to be 
a form difieringin v.arious points frmn any of (he known fiimilies, 
but most nearly related to the Arilhiiridie. 'I'he young were free 
in the cavity of the tube, sheltered, however, by fasciculi of hairs 
fringing the pereion of the parent. Jdke the “normal” Isopoda, 
and unlike the Anthuridre, the cmViryos are flexed in the egg 
towards the dorsal side ; there is a ]»air of jointed larval append- 
ages connected with the second larval cuticle. — Note on Prhtio- 
phorti^ (irmlus^ hy William A. ll.aswell, M.A,, 15 .Sc. This 
remarkable genus of sharks was shown to be vivijiarous, and to 
possess a rudimentary shell thr<»wn off in the uterus .as in 
Mustelus^ Carc/mrias^ Ga/eus, and Spfivrnct, 

Parks 

Academy of Sciences, October 29. — M. Holland, Presi- 
dent, in the chair. — Note on the total eclipse of the moon on 
October 4, by M. Movichez. Owing to its long duration, this 
eclipse oflered a favourable opportunity for more exactly deter- 
mining the diameter of the moon through the occultation of numer- 
ous small stars near the lunar disk. Although the weather was far 
from favourable, a sufficiciU number of observations were taken 
by MM. Pt^rigaud and Uigounlan to advance the solution of this 
problem^considerably. A large number of photographs were 
also taken by MM. Paul and Prosper Henry. The duration of 
the eclipse appeared to be rather less than the period theoretic- 
ally determined. — Note on the experiments recently made at 
Turin and Lanzo to distribute the electric light to great dis- 
tances, by M. Tresca. lliese experiments, carrietl out by 
Messrs. Gaularcl and Gibbs in connection with the International 
Electrical Exhibition now l>cing held at Turin, are stated to 
have been attended by a large degree of success. A Siemens* 
dynamo-electric machine of 30 horse-power generated an alter- 
nate current, which was simultaneously utilised by the Swan, 
Siemens, and Bernstein systems distributed over a circuit of 
twenty-four miles between the Exhibition, Lanza, and interme- 
diate stations.-— Note on the nitrates present in plants at the 
various periods of their vegetable development, by MM. Ber- 
thelot imd Andr^.— On the explicit solution of Hamilton’s 
quadratic equation in quaternions or in matrices of the second 
order, by Prof. Sylvester. — A fresh communication on a method 
of extracting the colourin||[ matter from straw, by M. E. Cadoret, 
was referred to the preinously appointed Commission ; and a 
memoir by M. Goyet, on a project for the construction of a 


marine canal between the Atlantic and the Mediterranean wJI 
referred to M. de Lessens for examination. — Results of the 
obs'^rvation of the recent lunar eclipse made at the Paris Ol^ 
•servatory (equatorial by M, Perigaud. — Note on the 

same eclipse as observed at the Paris Observatory (equatorial oi 
the West 'Tower), by M. G. Bigourdan. — Observation of the 
same eclipse, l>y M. Trepied. — Observations of Wolf’s comet 
made at ilie Observatory of Algiers (0*50 m. telescope), by M. 
kambaud. — Observations of the new comet, made on September 
24, 25, and 26, by M. Perrotin. Under the spectroscope the 
nucleus yielded a continuous brilliant spectrum crossed by the 
three usual binds of comets, and by a fourth in the violet, like 
that observed some months ago in the spectrum of the 
I ’ons- Brooks comet. — Observations of the solar spots and 
facuinc during the third quarter of the present year, by 
M. 'Tacchini. — Remarks on the solar halos observed at 
Home during the I.asL four months (four illustrations), by 
M. P. 'Tacchini, This phenomenon, which has been con- 
stantly visible at Rome shortly before sunset since the first 
appearance of the after-glows in November 1883, is stated 
to resemble in every respect that already described elsewhere by 
M. (.!«)rnu. — Note on the action of water .and of nitric acid on 
the basic .icid of the bioxide of tellurium, by MM. Klein and J. 
Monk — Note on the exj>erimcntal study of infectious osteo- 
myelitis, by M. A. Rodet, — On the elimination of phosphoric 
acid hy the urine in cases of mental disorders and epilepsy, b)' 
M. A. I..ailler.— CieoJogical observations on the section of the 
Cordilleras traversing the Isthmus of Panama, by M. Ch, 
Mano. A careful survey of this region in connection with the 
W(irks now in progress on the Interoceanic Canal has satisfied 
the author that the northern continuation of the Andes system 
following the double curve of the isthmus throughout its entire 
length, belongs to a far more recent geological epoch than that 
of the syenites and serpentines of Choco and Antiofjuia, whence 
they appe.ar to branch off. 'They are also later than thediorites, 
volcnnic .ami other jiorphyrics of the Costa Rica coa t range, 
which belong to the system of the Rocky Mountnhis, stretching 
(hence norlhwanls to the Polar Sea. The eruptive rocks of the 
i-thmus scorn to l>e contemporary with tl»e volcanic formations 
of Auvergne, dating from the (Quaternary or the dawn of the 
present cpocli, and containing fossil human remains. 
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FIELD AND GARDEN CROPS 
Diseases of Field and Garden Crops. By Worthington 
G. Smith, F.L.S. (London : Macmillan and Co., 
1884.) 

T he fact that a handbook of the diseases of crops has 
been written would not seem to other than botanists 
and agriculturists to be anything specially noteworthy. 
But in the British Empire, where plant economics is 
certainly better understo^ and its lessons more eagerly 
and thoroughly applied than in any other community, it 
is both true and surprising that no guide to the study of 
plant diseases and their prevention— at least none worthy 
of the name — has until now appeared. Nothing more 
admirable than the papers on vegetable pathology con- 
tributed by the Rev. Mr. Berkeley to the pages of the 
Gardener^ Chronicle^ and the many writings of this and 
other authors scattered throughout our serial scientific 
literature, can, within their range and for their time, be 
shown elsewhere. But of recent years remarkable ad- 
vances have been made, especially in Germany, in the 
study of the aetiology of plant diseases, and an excellent 
and comprehensive handbook was prepared a few years 
ago by Prof. Frank. Without doubt this author has gone 
as far as the state of science permitted him, but neverthe- 
less a serious attempt to deal with vegetable pathology 
has yet to be made, and the attempt must be preceded by 
a great amount of laborious research. The activity shown 
in the investigation of parasitic diseases leaves little to be 
desired, but the many other ailments that the plant is 
subject to are but little regarded. That injuries are done 
by defective nutrition, by frost, and such like causes, is 
doubtless well recognised, but beyond this recognition 
there has not been very much inquiry into the matter. It 
is as if we were to be content with classifying the diseases 
of man into those due to the prevalence of east winds and 
the like. 

While pathology is in this condition our therapeutical 
resources must continue scanty. Much may be hoped 
however from such researches in plant nutrition as those 
of Dr. Gilbert and Sir John Lawes. The means in our 
power of coping with the attacks of insects and of fungi 
are, it must be confessed, not very effective. There is 
doubtless something exhilarating in the wholesale destruc- 
tion of insect pests by means of a judicious mixture of soap- 
suds and petroleum (applied on occasion by a fire-engine), 
and the heroic slaughter of the enemy may spur on the 
administrator to further and greater deeds, but except for 
very “ local application ” even this method will hardly lead 
to generally useful results. More — much more — is to be 
hoped from the encouragement of insectivorous birds, as 
recommended by entomologists. In fungal diseases our 
chief hope lies in stamping out ” either by means of the 
interception of a generation (where possible) on a com- 
paratively worthless host, or by rigorous destruction of 
infected crops. It is true cases occur where timely ampu- 
tation may save the remainder, and a method of cultiva- 
tion (of pomtoes) is under trial, the aim of which is to 
dieck the disease in each case at a certain stage of its 
VoL. 3CXX.— No. 782 


progress— but the result will be seen. The introduction 
of new and " disease-resisting races opens up also a 
means of evading fungal diseases. 

Mr. Worthington Smith in the introductory chapter of 
his book laments that there are no special teachers of 
vegetable pathology in this country, and the few men who 
have made the subject more or less a specialty, have not 
the time or opportunity for extensive or continued ex- 
periment and research.'’ As one of those who have given 
much time and attention to this subject, Mr. Smith has 
here endeavoured to make up in some measure for this 
want by supplying us with a treatise on the diseases of 
crops, selecting such as are of the first economic im- 
portance, describing their phenomena in simple language, 
and considering the best means of preventing attack. 
With the exception of the attacks of Nematodes, he has 
confined himself to vegetable parasites, and of these he 
has supplied copious illustrations faithfully recording his 
views of the structure and the phases passed through by 
such organisms. The advice given throughout is cautious 
and to the point ; the book is in very handy form, and 
within the reach of all in point of price. As such, then, it 
must be considered a decided gain to the farmer, the 
gardener, and the author’s fellow- workers. Many of the 
last-named will regard with regret the fact that the 
author has not seen his way to accepting the proofs of so 
well-established a fact as the heteroecism of the Uredinea. 
Mr. Smith devotes a chapter to the consideration 
of the subject, in which he attempts to combat the 
irrefragable evidence of the truth of this fact fur- 
nished us by experiment. Such objections, to give but 
one example, as that to the different periods occupied by 
the cultivation-experiments of different observers are not 
only of no account, but Mr. Smith must surely know 
from his own experience that the germination and further 
growth of spores as well as seeds vary exceedingly in 
different circumstances even under the same observer’s 
hands. Hut it would be beyond the scope of this review 
were I to enter upon any defence of the existence of 
hetercccism in the Uredineac. What is more particularly 
to be noticed in this section of the book is a theory of 
the hereditary nature of parasitic diseases. At p. 197 
the author says ; — 

“We have shown that plants invaded by Puccinia and 
ALcidium carry an hereditary disease by which they arc 
saturated, and that the disease is capable of reaching the 
seeds and reappearing in the youngest seedlings. Now, 
if plants thus suffering from hereditary disease, and 
having the latent germ.s of disease in every part of their 
organisation, are experimented upon in an unnatural way, 
have spores of fungi placed near their organs of transpira- 
tion, whose germ-threads can pierce the epidermis or 
enter and choke the stomata and so reach their intercellu- 
lar spaces, is it not likely that this inoculating process 
may start into activity the latent germs of disease r” 

This is illustrated by the “ instance of a person consti- 
tutionally subject to phthisis (consumption) ; give that 
person a cold and phthisis appears ; but the same cold 
will give rise to rheumatic fever with a second constitu- 
tion, and scrofula with a third, according to the tendency 
of the individuals to these disorders.” Since Mr. Smith 
considers the heteroecism of the Uredinea as not proven 
in spite of the nature and the amount of the evidence, 
one cannot help being profotmdly astonished at the ease 
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with which he, even their own author, accepts such 
startling speculations concerning the hereditary nature of 
the parasitic diseases of plants. 

In the matter of the potato disease, Mr. Smith gives a 
history of the whole subject, and a full description of the 
oospores, which he claims to be those of the Phytophihora, 
At p. 340 there is a sentence of some interest in view of 
the above-mentioned theory. 

** It is quite possible, then, that just as every atom of a 
mycelial tnreaa of this fungus (potato fungus) will continue 
its growth to a perfect form, so every atom of a broken- 
up flagellum — perfectly invisible to the eyes even when 
the highest powers of the microscope are used— may be 
capable of carrying the poison and at length reproducing 
the perfect form of the fungus in the p<itato plant.’* 

Everything is possible, but some things are undoubtedly 
highly improbable, and chief among these are those which 
we have not the slightest grounds for supposing probable. 
Such is the case with this speculation since (to take the 
flagellum only) in the first place it is not by any means 
certain, as the author indeed points out in the same para- 
graph, that a flagellum breaks up at all, and in the second 
it is quite unwarrantable on any known basis of fact to 
suppose that its fragments are endowed with any repro- 
ductive function. 

Apart from such speculations, 1 venture to think that 
Mr. Smith has rendered the study of vegetable parasites 
a signal service in the publication of this book. Its 
practical uses to the farmer and the gardener arc appa- 
rent, and to the student of the subject the advantage is 
no less, even in those cases where the autlior differs from 
the great majority of his fellow-workers, since “the ca.se 
for the opposition ” is as w»ell and as strongly stated as 
the materials permit. The book is of practical value in 
this country, and it is, moreover, one which no intelligent 
agriculturist can afford to dispense wuth in these times, 
when farming is engaged in a struggle of such severity at 
so many points. Georgk Murray 


On another page we find the principal rainband itself 
(Plate 2), which is instructive as showing the student 
what to look for ; but in the construction of this map a 
larger spectroscope, of two prisms, has been employed, 
so that if the student in looking for the rainband uses his 

f ocket spectroscope, he will be somewhat disappointed, 
t would have been more complete if a drawing of the 
rainband, as seen with Grace’s spectroscope, could have 
been given side by side with Plate 2, which shows so 
much of the detail. 

The book concludes with letters, r^rinted from the 
Times^ from the Astronomer-Royal for Scotland and 
others, showing the value of the spectroscope for 
meteorological purposes. 

We think no one can lay down this little volume with- 
out feeling this opinion confirmed, and that in the pocket 
spectroscope we possess an invaluable instrument with 
w'bich to forecast the state of the weather. B. 

Celestial Motion: A Handy Book of Astronomy. By W. 

T. Lynn. (London: Stanford, 1884.) 

Mr. Lv'NN’s long training at the Royal Observatory has 
eminently qualified him to write this little book. It is in 
no sense a school-book, but all the same it contains a 
most useful introduction to those parts of the science of 
astronomy of which it treats. These are the earth, sun, 
and moon ; the planets arranged in three ^oups ; comets, 
meteoroids, and the fixed stars. There is added a very 
painstaking and concise history of astronomical discovery, 
the only blot in which is an ineffective reference to spectrum 
analysis at the end. 

The First Six Books of the Elements of Euclid, and 
Props, i.— xxi. of Book xi., and an Appendix on the 
Cylinder, Sphere, Cone, With copious Annota- 

tions and numerous Exercises. By John Casey, 
LL.D., F.R.S. (Dublin : Hodges, Figgis, and Co., 
1884.) 

This is the second edition of a work which so accom- 
lished a geometer as Prof. Ilenrici (vol. xxix. p. 453) 
as pronounced in these columns to be in many respects 
an “ excellent ” book. As the first edition contained 
254 pages, and this one reaches 312 pages, it is manifest 
that the work has grown — and with its growth we find 
that it has acquired an accession of strength. We will 
indicate in what directions it has increased. First and 


OUR BOOK SHELF 

How to Foretell the Weather with the Pocket Spectro- 
scope. ByF. W. Cory. (London: Chatto and Windus. 

1884.) 

It is of little use putting any instrument, however simple 
it may look, into a student’s hands, if he is not previously 
taught how to use it. This needful information is supplied 
by the hUndy little book now before us, showing what can 
be done with a direct-vision spectroscope only some sj 
inches long. 

The book commences by describing two pocket spec- 
troscopes now in use ; the “ rainband spectroscope,” and 
a newer and somewhat larger instrument, “ Grace’s spec- 
troscope,” which, however, is still small enough for the 
pocket, being only 5^ inches long when closed, and which 
nas the advantap;e of giving a larger spectrum. Here, 
however, there is a most important omission, for the 
adaptation of a lens to focus the image of a cloud or a 
part of the horizon on the slit is not referred to. Instru- 
ments thus aimed are far better than those of the ordinary 
construction for meteorological purposes, and, as made 
by Hilger, they are not appreciably larger. We arc next 
told how to use the spectroscope, and a map is given 
(Plate 1), showing the positions of some of the lines 
which the student should learn to recognise in the spec- 
trum of the sun, in order to see at once if the rainband 
is present or not 


foremost is the addition of the propositions of Euclid’s 
Eleventh Book, which are generally read by junior stu- 
dents, and an appendix (well suited for candidates for 
the London Intermediate Examination) on the properties 
of the prism, pyramids, cylinder, sphere, and cone. 
There is also now given an explanation of the ratio of 
incommensurable quantities, and a still greater number, 
than in the first edition, of alternative proofs. Further, 
we can testify, by a careful perusal of the text, that the 
work has been “ thoroughly revised as well as greatly 
enlarged.” One feature we note, that whereas in the first 
edition the syl/ahus of the .Association for the Improve- 
ment of Cieometrical Teaching was often referred to by 
quotation, in this edition the name occurs but once or 
twice. There are reasons for most actions — we presume 
there are for this course of action. 

We are glad to note that Dr, Casey makes frequent use 
of the term f7^ht line ; the absence of the word “ right ” 
is liable to lead young boys astray : we should also prefer 
in one or two instances the term “circumference ’ (the 
line) to the term “ circle.” 

Numerous easily rectified clencal mistakes occur, and 
we could wish that the author had uniformly written AB 
for a line drawn from A to B instead of apparently 
writing the letters haphazard. The terms area and 
perimeter are employed without definition ; a work by 
Prof. Townsend (p. 142) is referred to without giving 
exact reference ; and an examination question (p. i73) 
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volves an acquaintance with Gauss’s discoveries in regular 
polygons without the information having been given to 
the student. The proofs of i. 9 and iii. 35 appear to us to 
admit of improvement, the first by the familiar addition 
of “ on side remote,” &c., and the latter might ad\Tin- 
tageously be curtailed. These arc small faults in a work 
of such extent, and we instance them to show how little 
we find not to our liking in an admirable text-book. We 
notice that Dr. Casey has adopted the convenient terms 
“ circum-circle,” ** circum-centre,” &c., first introduced, 
we believe, by W. H. H. H. in these columns. He also 
calls a certain well-knouii locus by the name of “ Simson’s 
line,” following the practice now usually adopted by 
geometers in this countrj-, we do not know on what 
authority ; that well-informed writer in the history of the 
subject, Mr. J. S. Mackay, states in his edition of Euclid, 
recently reviewed in these columns, that he had not met 
with the property in Simson's writings. 

Prof. Henrici in his article on “ The Axioms of Geo- 
metr>'” (Natukk, /.c.) does not approve of Dr. Casey's 
treatment of the Fifth Book (the Algebraic), and criticises 
adversely Hamilton’s quaternion proof of Euclid i. 32, 
given by our author in an appendix (cf. also Nature, 
vol. xxix, p. 573). Dr. Casey prints the article as in the 
first edition, and takes no notice of the criticisms we refer 
to. A ver>' large and well-selected collection of exercises 
(upwards of 800 we think), with the atldition (now) of 
numerous examination questions, complete a work ever)- 
way worthy of the reputation of the great Irish geometer. 


LETTERS TO THE EDITOR 

[ T*hi Editor does not hold himstlj responsible for opinions expressed 
by his correspondents, Neither can he undertake to return^ 
or to correspond with the writers of rejected manuscripts. 
No notice is taken of anonymous communications, 

[ The Editor urgently requests correspondents to keep their letters 
as short as possible. The pressure on his space is so great 
that it is impossible otherwise to insure the appearana tt>en 
of communications containing interesting and novel /acts,} 

The Sky-Glows 

On reading Prof, llerschel’s letter in Nattre for October 2 
(p. 536), in which he so vividly describes the sunset of .Sept, 20, 
I was so forcibly reminded by its similarity, esj>ecially with 
regard to the “diverging beams,” to one which I lately witnessed 
during an excursion to the While Mountains tNew Hain]:>sliirc), 
that I send you a short account of it. It occurred on the evening 
of September 9 while we were slaying at Twin Mount House, at 
a short distance from which is an elevated woo<len erection, 
commanding splendid views of the ncighlKnirhofui. We had 
been watching the shadows creeping over the hills, the evening 
light reflected on a bend in the river below, had seen the sun go 
down behind the soft gray outlines of Mount Agassiz, and revelled 
in the glorious tints, such as Prof. Herschcl describes, when, on 
returning to the hotel and stepping out on the balcony to take a 
last look, we saw, from the point where the sun had lately disap- 
peared and where the fieiv glow still lingered, these remarkable 
''diverging rays,” so distinct in their character and so sombre in 
their dark (though slightly greenish) shadow-like lute — there were 
not many of them — that I involuntarily exclaimed that 1 had never 
seen anything like them liefore, and that surely the climate must 
have something to do with their striking ap{>carance and unusual 
definition, 1 may mention that the day-glow was also con- 
spicuous at times on that continent, notably at Quebec on 
Au^st 25 last. 

Since writing the above, I find that your correspondent, Mr. 
f. E. Clarke (September 18, p. 4^), also refers to dark bars at 
wnnse and sunset, and the radiating character of the latter. 

Farther Barton, Cirencester, October 17 E. Brown 


5 b right in thinking the day-glows w< 
finely in November of last year, the following extr 
irom my di ary confirn^ ordinary meteorological phenomc 
ire entered upon a daily chart, my note-book only refers to wl 


is unusual. Those whom I called to notice the sky thought it 
quite strange. “ 1883, xi. 25. — Sky colouring at 2.4$ to 
3 p.m. of a pale rosy-pink tint to the blue, giving a greenish- 
gray cast to cirro-cumuli where it shone through. Formed circle 
round sun extending from about 10* to 2 $^ or 30” away. Inside 
the 10® sk)’ yellowish. Can this have anything to do with the 
green sun seen in India, and therefore with the Java eruptions? 
Have noticed once or twice of late unusual sunset-colouring 
late. At 4.30 strange ruddy or bright red tint on brick 
houses in Bootham. At 5.30 the west niddy, as from glare of 
fire : still signs visible of this up to six. Sunset at Green- 
wich at 3.58 ; therefore here at 3.38. Notice also various 
newspaper reports and also in NATURE of striking appearances 
after sunset, ascrilK'd to auroras, &c.” J. EUMUNU CLARK 
Bootham, York, Dclolvr 19 


Cole’s Pits 

In reference to the subject of the “ Cole’s Pits,” respecting 
\vhich a notice from Mr. A, Irving appeared in Nati^RE for 
Oct. 9 (p. 560b 1 find that as early as 1784 these pits, or rather 
perhaps some of them, were investigated by tlie lion. Danes 
Barrington. And a jiaper appe.ars on the views entertained by 
him regarding them in Ar, furologia^ vol. vii. p. 236, under the 
head of “ An Account of C*ertain Komarknhlc Pits, or C.nvems, 
in Berkshire.” Although Mr. Barrington expresses some douhls 
as to his conclusions, he nevertheless leans to the otiinion that 
they are the winter dwellings of a tire-Ktmian jieople, the entire 
series eonstituting perhaps an ancient British Uiwn. He esti- 
mates them at about 273 in number, and covering a space of 
about 14 acres. In depth they vary from 7 lo 22 b’ct, and are 
40 feet and upw'ards in diameter, tne largest bvring not in all 
instances the deepest. They extend in regular series, and are 
placed rather closely lo each other. Tliey are ri ferred to a 
period anterior to that of Stonehenge ; and it is coniectured that 
if each pit contained five occupants the entire comiminity would 
have numbered something like a jiopulalion of 1400 souls. As 
suitable for the residence of uncivilised peo[)Ic stress is laid on 
the fact that the place is entirely oflhc dried sand on the rich vale 
of the White Horse. The dwellings arc supposed lo have liecn 
entered by climbing down a rude ladder or notchcil pole after 
the manner adopted by the natives of Kamchatka in reaching 
their underground habitations, It is remarkable as bearing on 
the theory that these nits are abandoned ipiarries, that no {ibjccls, 
such as ]>ollery, indicative that they (the piK)- were used as 
dwellings, were found by Mr. Barrington. There can be nf> 
doubt that the pits arc simply the sites of shafts dug for the 
pur]K)sc c»f obtaining the un<lerlying ironstone. Indeed, Mr. 
God win- Austen appears to have set ilie matter at rest many years 
ago ; and althougli I am not able at the moment In state in what 
paper on the subject the opinion occurs, I am in possession of a 
note in which Mr, God win- Austen, with the keen perception of 
the skilled geologist, oliserves that although “the Faringdon 
tradition points this spot out as the site of the castle of King 
Cole, whose memory is preserved in a well-known fragment of 
popular poetry, geology can countenance no fictions except its 
own, and Cole’s Bits are evidently the remains of the open 
workings for the ironstone underlying the mass of s.ind.” 

Reading, Octolnir 10 JosEi'ii SI^evkns 


Circular Rainbow 

U The circular rainlww mentioned by Mr. Marshall seems to 
be similar to what may be seen at the Niagara American Falls 
by i>ersons who are fortunate enough to have taken the trip 
under a p »rtion of that Fall at the right time. When coming 
out into the front of the Fall, if the sun be shining and in a 
favourable position, each ol>»ervcr is surrounded by a rainlK)w of 
which his eye is the centre, and which accompanies him while 
in front of the Fall like the halo of a saint of old, but larger. 

Before railroad days, when travelling by coach from Bristol to 
Bndgwater, I once saw a complete circular rainl^w resting on 
the vale below the Leigh Woods, just out of Bristol. 

Barnstaple, October 20 W. SvHONi 

— One mominp;, as the sun was rising over the Southern 
Atlantic, the sea being moderately rough, I saw each white 
crestM wave drowned with the prismatic colours, caui^ a 
dancing play of glorious colour never to be forgotten. 
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THE NEW GEOLOGICAL MAP OF RUSSIA^ 

G eologists win be glad to hear of the appear- 
ance of the first sheet of the “ Geological Suncy 
of Russia,” published by the Geological Committee 
on the ecalc of 10 versts to an inch. It comprises 
nearly the whole of the Government of Yaroslav and the 
eastern parts of Tver, between 57'’ o' and 57** 42' N. lat., 
and 43’’ ro' to 47^' 40' E. long., corre.sponding thus to 
Sheet 56 of the General Staff Map of Russia. This 
region, which is watered by the Upper V'olga, the Mologa, 
and the Sheksna, is an undulating plain, the highest points 
of which, close to Bejetsk, reach 700 feet above the sea- 
level, gently sloping cast and west to a level of from 350 
to 420 feet. It lias been dealt with first on account of a 
series of geolo|^ica1 explorations which have already been 
made within its limits. It was visited by Blasius, Mur- 
chison, Keyserling, and Barbot-de-Mamy, and careful 
explorations have been undertaken during the last few 
years within the limits of the province of Yaroslav, under 
the direction of its Provincial Assembly and Statistical 
Committee, by MM. Schurovsky, Piktorsky, Eremeyefif, 
Dittmar, KrylofT, and Nikitin. 

The map, which has been prepared by M. Nikitin, is 
very carefully printed, and will be the more welcome to 
European geologists as all important names and expla- 
nations are given in French, side by side with the Russian 
text. The colours and the explanatory letterpress are in 
confonnity with the recommendations of the International 
Geological Congress. A quarto volume, in Russian, by M. 
Nikitin, with plates and drawings, accompanies the map, 
the whole being summed up in German at the end of the 
volume. 

The first thing which strikes one on looking at the 
map is the very great space covered with the gray colour 
of the Quaternanr deposits. A greenish patch of Jurassic 
rocks in the miodle of the map, several patches of Trias 
on its borders, and a very small Carboniferous patch, 
altogether hardly cover one-third of the surface ; the re- 
mainder representing the “ Boulder Clay, which conceals 
deposits of unknown age.” The thick sheet of Boulder 
Clav will be for a long time the stumbling-block of Russian 
geologists. Natural sections are found only on the banks 
of the greater rivers, while the valleys of the smaller ones, 
to their very bottom, are cut through Quaternar>' deposits. 
Even the two railways that cross the space covered oy the 
map have been laid without excavations of any importance 
to the geologist ; and no artificial excavations worthy of 
notice are to be found in the whole area. 

As to the geological description which accompanies the 
map, it is full of interest. The Carboniferous deposits 
which are denuded over a very limited space in the 
north-west, belong to the Upper series, characterised by 
Spirifer mosqumns. They probably extend throughout 
the region in nearly horizontal strata gradually inclined 
towards tjie east ; but they are concealed by the Varie- 
gated Marls which are the subject of so lively a contro- 
versy among Russian geologists, and which arc considered 
by the author as belonging to the Trias, contrary to the 
opinion of the Kazan geologists, who consider them Per- 
mian. Although appearing on the surface only in isolated 
islands, these Marls probsmly also extend throughout the 
Yaroslav region ; the salt-springs at least, whidi appear 
at many places, and which usually take their origin, in 
Russia, either in the Devonian or in the Variegated 
Marls, seeming to indicate a great extension of these de- 
posits. The Jurassic formations appear now (as through- 
out Middle Russia) only as sporadic islands, which are 
ren^ns of a widelv-extended strata destroyed by denu- 
dation ; the jurasme sea, according to the author, extend- 
ing at least as far norUi as the latitude of Tver. The 
Jurassic deposits, which have been, like the Variegated 

* ^ 0 «n«r«l OMtogiett llap of Rutna.** ShMt 56, Varo^v, &c. yOrg 
S. WlkltiB. {MttmHn of m CooMoal Commtttoe, vol. i. No. a. * St. 
1U4.) ^ 


Marls, the subject of special monographs by M. Nikitin, 
are represented in the Yaroslav region ; the lower ones 
by the Callovian and the Oxford Clay, the two chief sub- 
divisions of the former being characterised respectively 
by Cadoceras Milaschevici and Quenstedioceras l^achi, 
and those of the latter by CarcUoceras cordatum and C. 
aliernans. The U pper J urassic is represented by the “Volga 
Series,” Lower ana Upper, respectively characterised by 
Peris phinctes virj^aius, Oxynoticeras fulgens, and Olco- 
stephanus subdiius. They are invariably covered with a 
sheet of sands (like the Jurassic of Central Russia), which 
seems to have been a littoral deposit accumulated during 
the retreat of the Jurassic sea. 

A very interesting chapter is devoted to the Qua- 
ternary deposits of Yaroslav and Central Russia. The 
thick sheet of Boulder Clay which covers Central and 
North-West Russia, and contains erratics from Fin- 
land and Olonetz, as also from those regions which 
the erratics had to cross on their way from the north, 
has long been a puzzle to Russian geologists. Within 
the limits of the map, it appears with its usual cha- 
racters, that is, those of a layer 8 to 10 m. thick, spread 
without interruption over the country — over the water- 
sheds as well as the valleys — without any traces of stratifi- 
cation or even of striation by water : the thickest boulders 
and the finest particles appearing closely mixed together 
without bearing any traces of sorting by water-currents. 
As to the boulders, they are of all possible sizes, from a 
grain of quartz to masses 2 and 3 m. in diameter. While 
crystalline rocks and schists from Finland and Olonetz 
are prevalent, local boulders — Carboniferous and some- 
times Jurassic'— are also not absent, especially in the 
lower strata. The boulders have a tendency towards a 
disposition in ridges which run from north-west to south- 
east, crossing the rivers, or rising sometimes in the shape 
of moraines, or eskers of great size. A sheet of boulder- 
bearing sand, with traces of stratification, appears at many 
places beneath the Boulder Clay, which passes also in 
Its upper parts into an unstratified sand witn boulders. 

Such being the character of these deposits, it is obvious 
that the theory fails which tries to explain them W floating 
ice, as does also Prof. Trautschold's theory' of “ Eluvium.” 
The author accepts, therefore, the theory now generally 
adopted by geologists, and specially advocated for Germany 
by Berendt, Penck, and Bernhardi, and for Russia by 
P. Krapotkin, and considers the Russian Boulder Clay as 
an equivalent of the Krosstcnslera of Sw'eden. Like the 
British Till, it is no doubt the bottom-moraine of the great 
ice-sheet which covered Northern Germany and Russia, 
without reaching the Ural Mountains, during the ice- 
period. This period succeeded to a relatively mild 
climate, when the plains of Moscow were covered with 
thick oak and maple forests, inhabited by the mammoth 
and the rhinoceros, which were compelled by the ice- 
sheet slowly advancing from the north-west to emigrate 
east and south. The Loess of Southern Russia, and the 
Loess-like deposits of the intermediate region, were 
probably contemporary with the glaciation of the north. 

Another chapter is devoted to the formation of rivers 
in European Russia, and to the ^eat processes of denu- 
dation in the later parts of the Quaternary period. This 
subject has been keenly discussed of late by Russian geo- 
logists. The author is to be connatulated on the scientific 
manner in which he has laid me basis for a discussion 
of the three important questions — as to the Variegated 
Marls, the Boulder Clay, and the more recent alluvial 
deposits — with which he has had to d^ in this first fasci- 
cule of the Geological Survey of Russia. 


EAPTHQUA/CES 

T hose observers who have undertaken the detailed 
study of a r^on severely imured by an earthquake 
are acquaint^ with the difficulties that attend mi 
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such a perilous and unthankful work as examining the 
ruins. The necessity is soon felt for some means of accu- 
rately rostering the various characters of the earth’s 
movement. The imperfect record of the features of an 
earthquake afforded by broken walls, fissured roofs, and 
overturned objects is dependent upon a variety of causes. 

1. The earthquake consists of a series of movements 
that do not radiate from a mathematical point, or even 
from the focal cavity, unth perfect uniformity. 

2. The group of disturbances which constitute a shock 
(of variable duration) may not arise from the same point, 
a^ for instance, in the rending of a fissure in an upward 
direction, the first impulses would be derived from a 
much lower point than the last. 

3. The great variation in the physical qualities of the 
rocks traversed, dependent upon their composition, inti- 
mate stnicture, and mode of arrangement. Also we may 
here include the irregular conformation of the surfiice, 

4. The want of homogeneity and of regularity in the 
structure of houses and walls, and also the presence of 
door and window openings. 

5. The presence of old fissures in buildings, either the 
result of displacement, shrinkage, or former earthquakes. 

Were it possible to construct absolutely perfect instru- 
ments for registering the complex moNcments of an earth- 
quake, we should be able to exclude the two important causes 
of error coming under the heads (4) and (5), but the others 
can never be removed, unless that under head (3) might 
be so by a complete knowledge of the subterranean 
geology of a district in question* -a far from easy matter. 

After perusing the recent paper by Prof. J . A. Ewing on 
“Measuring Earthquakes” (Nature, vol. xxx. pp. 149 
and 174), one might despair of ever understanding the 
complex tracings the author obtained. A more careful 
consideration of the subject would seem to help us out of 
the difficulty to a considerable extent in so far as theo- 
retical reasons will permit us, and it is not till suitable 
seismographs have been fairly tried in other districts than 
the unsuitable alluvial plain of Yeddo that we shall learn 
whether there is any practical use in instrumental obser- 
vation of earthquake movements. 

In an alluvial plain like that of Yeddo, reposing as it 
probably does on the irregular surface of different but 

f iore elastic rocks, from which are transmitted to it the 
ibrations, the condition is such that a number of waves 
would be reflected and refracted so as to meet each other 
At various angles interfering with each other and pro- 
ducing very complex results on any pendulum instrument. 

I am personally neither acquainted with the geology of 
the region in question nor with the type of disturbances 
constituting its earthquakes, yet from descriptions of the 
latter one would feel inclined to regard them as the tail- 
end movements of powerful shocks far below the surface, 
conditions highly favourable to complexity from reflection 
and refraction. Besides, the incoherent alluvium, often 
water-logged, is subject to a remarkable disturbance when 
vibrations arc communicated to it from without, as may 
experimentally be illustrated by spreading jelly, or, better, 
mud, over the irregular surface of a piece of wood and 
tapping with a hammer. 

These remarks may at first sight appear beyond the 
question, but we must not leave the subject without further 
trial. Any one who has studied the injuries resulting from 
destructive earthc|uake$ such as that of 1857, described 
in Mallet’s classical memoir, or of those of 2881 and 
1883 in Ischia, cannot but be struck with the regularity of 
the injuries when the observer carefully excludes the large 
number of modifying influences, as heterogeneity in 
structure of buildings or the surface configuration of the 
point m question. 

TTie following instruments were suggested by the study 
nf the two great I^hian earthquakes, and with suitable 
nodincations might be made appropriate to study small 
>r great shocks as the case might require. The use of a 


pendulum as the main part of the mechanism has many 
objections, which have often been pointed out, and I think 
that future investigations will strongly confirm such 
opinions. Nevertheless I have given examples where the 
pendulum may be used, or replac^ by other methods 
employing the same tvpc of registering apparatus (Fi^ i). 
a is a pendulum witii preferably a pear-shaped bw of 
great weight, which has attached to its lowest point a 
strong plaited thread of dentist's silk, v, which passes 
through a perforated glass plate, d. The hole in the glass 
plate is smoothly drilled of the exact siic of the silk thread, 
so as to allow it to run easily but no more ; it has its lip 
smoothly rounded ofT so that a section of the edge (sec 
is semicircular. The glass plate is firmly gripped by the 
horizontal metal plate t‘, which is rigidly fixed to the sup- 
ports which in their turn are embedded in a solid 
masonry or rock basement. The silk thread is connected 
by a light wire cage, /, to the cylinder which slides 
easily up and down the fixed triangular column //. The 
cylinder g is connected to the writing arm lever /, which 



T'k;. t.— ndulum apparatus to reguler amplitude of wave continuouily. 


may be short, and write directly on the recording drum 
being then a simple stylus, or, a.s in the figure, arranged to 
magnify the amplitude two or more times at choice. 

When any earth -movements take place, the relative 
horizontal swings of the pendulum are converted into 
vertical movements of the silk thread, cylinder, and stylus, 
which on a time-ruled recording sheet will give accurate 
amplitude tracing minus the friction of the apparatus, 
which, if well constructed and the pendulum proportion- 
ally very heavy, may be excluded. By using a heavy 
pendulum with short suspension we may measure oscilla- 
tions of short period, or, by using a lon^ suspension and 
a delicate apparatus with greatly magnifying lever, this 
apparatus mi^ht be a useml tromometer, or measure of 
slow earth oscillations or tiltings (Fig. 2). 

Three solidly-fixed cast-iron uprights, support a cir- 
cular massive cast-iron plate, whidi has a conical aper- 
ture at its centre. Resting upon this is a circular sheet of 
plate-glass drilled at its centre in the same manner as the 
silk thread perforation in Fig. 1, as it serves a similar 
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purpose. This glass plane must be perfectly horizontal. 
A circular disk of lead^ g, is inclosed between glass planes, 
and rests on three pmect spheres, / which should be 
preferably of glass or ivory. Rigidly attached at its centre 
on the lower side is a conical spire, w, whose point 
reaches just the level of the glass plane <r, and has fixed 
to it' the silk thread n. From the centre of the upper side 



Fig. 2.'~'IialI and plane NcinmoiZrapli for indicating; amplitude and a/iintith in 
all pliascb of u hIiocIc. 

projects the steel stylus bearing a fine platinum wire at 
Its extremity, which may be used with the double azimuth 
circle of Fig. 3 in a direct manner in case of large earth- 
quakes, or by a lever supported in gimbals, as also in 
Fig. 3. Another glass plane, with a large circular aper- 
ture at its centre for the free movement of the azimuth 
stylus <9, has a wrought iron trellis work backing h. This 
reposes on the springs which are regulated by the 



Fiq. a-^Aciinuth regUtcr of wave path in all phooes of an earthquake. 


milled-head screws /, so that it is only pressing sufficiently 
on the upper balls / to keep them in place. The upper 
springs 1 are introouced to allow slight freedom of mouon 
to prevent breakage of the plates in almost vertical shocks 
or urom the expansion of the lead disk, balls, dec. The 
silk thread is connected to the remstering apparatus in 
the same manner as in Fig. i. the slight weight of which 
will tend to draw bade the rolling lead disk to its central 


position, and so prevent it shuffling out of its place, and 
yet have almost no effect in modifying the register of the 
absolute wave amplitude. 

In working over an eaith-shaken district of small area, 
such as that of Ischia, an error of observation of azimuth 
of even a few degrees matters little in determining the 
exact position of the epicentre. But on the contrary, in 
large areas such as the Neapolitan earthquake of 1857, 
and to a far greater extent in widespread disturbances 
such as the great Lisbon catastrophe, an error of a few 
minutes of a degree is sufficient to produce 'gre^X diver- 
gence in the orientation of the azimuth and a consequent 
incorrectness in the location of the epiceiftre. In most 
seismographs so far employed, especially those of It^y, 
no attempt has been made to divide the circle into eight 
divisions, so that an error of nearly 45"" could occur. 

Fig. 3 represents a separate apparatus, although it 
would probably in practice be found preferable to replace 
the pendulum by the rolling disk and balls as already 
mentioned when describing Fig. 2, except that the contact 
rings h would then be inverted. A pendulum, with a 



Fio. 4.-^H«>rizv>ntal component of nave-path regiiiter for strong and destruc* 
tive earthquakes. 


length of suspension suitable to circumstances of observa- 
tion, carries a steel spring wire, which slides in the 
cylinder r, which, together with the light wire armyj forms 
a universal lever moving about the fulcrum at which 
are gimbals. This lever should be so balanced that, if 
placed in a horizontal position, the part above d should 
counterpoise the part / The lever carries a fine platinum 
wire, which, when at rest, is the centre of the two con- 
tact circles h\ This part of the mechanism is in 
connection with one pole of a battery. 

The contact circles h seen in detail, A, A, consist of & 
suitable number of brass segments, /, which have a 
V-shaped groove on their upper surface, and the edges^ 
both inner and outer, are bevelled off. Each one is inf- 
lated fhun its fellow by the vulcanite plates ml which 
project a litUe on the inner, upper, and outer sides, and 
are sharpoied to a knife edge. 

The registering apparatus consist of a number of loiijg 
soft-iron spring st^des bolted to the column 1, with their 
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[Mints near the revolving register cylinder k. A pile of 
dectro-magnets, y, each of which is in connection with 
he two corresponding segments of the two contact circles 
ind the batter>% when the current passes, draws one soh- 
ron spring style towards its poles, and brings the point 
n contact with the cylinder k. The pendulum might be 
nade to act directly on the contact circles without the 
nagnifying lever c /, if thought necessary, and the breadth 
)f the outer circle might be greater and ^ ve a correspond- 
ngly longer dash so as to distinguish those derived from 
he two circles. 

It will be seen that the most complex movements of the 
pendulum or rolling disk can be accurately registered, 
since four contacts will be marked in each semi phase of , 
he oscillation of the pendulum, and a fifth point can be 
Dbtained by calculation from the instrument for register- 
,ng amplitude, which, together with the position of rest, 
vill give sufficient data to obtain the loops for each semi- 
phase throughout the disturbance. 

In large earthquakes where the wave-amplitude is very 
p^at, the rolling disk and balls would require to be of 
very great size, which in many cases it might be imprac- 
ticable to carry into execution, although the results might 
be of grreat perfection in so doing. The present instru- 
ment (Fig. 4) is intended to replace the rolling disk where 
hat cannot be used of sufficient size. 

A strong rectangular frame, /*, carr)*ing two strong up- 
rights at its two extremities, is made so as to rotate with 
^eat facility around the vertical axis /. It supports the 
registering drum /i with the clockwork arrangement f and 
a counterpoise, In practice it might be found advisable 
to attach these beneath the frame and so lower the centre 
of gravity of the whole apparatus. At a suitable distance 
above the drum a crossbar, />, is attached, which should 
be highly polished and square in section. The weight j 
should be made very heavy, and be allowed a very easy 
motion by means of four pairs of wheels, ky which are in 
contact with the crossbar p ; these might be mounted on 
friction wheels (not shown in diagram). Attached on 
both sides of the weight are the silk threads / /, which 
traverse the upright, run over the pulley «/, and are 
attached to the weights 0 Oy which are only heavy enough 
to draw the weight j back to its place when it has been 
disturbed, that is to say, only just sufficient to overcome 
the friction of the wheels k. These weights, ooy arc tra- 
versed by the guide wire n to prevent them dangling about 
during the swinging round of the frame. 

The upper part of the frame carries two parallel bars, 
dy between which is a narrow groove to allow of the sliding 
Df the plate c. They form the segment of a circle whose 
radius is equal to the length of the entire pendulum and 
Its suspension, The pendulum a has fixed rigidly to its 
inferior extremity the steel axle by which passes through 
the rectangular flat block r, which is prevented from 
flipping off by a bolt-head below, so that the flat block 
can rotate around the axle without falling off. 

The action of the apparatus is as follows When an 
^rth movement takes place the whole apparatus is brought 
pto the azimuth of the wave-path by the o.scillations of 
pe pendulum a in that direction, which is affected by the 
plock c sliding in the groove between the bars d. The 
pendulum should, in preference, have a short suspension, 
lo that the period of its oscillations should be less than 
wave intended to be registered by the apparatus, and 
fihould possess sufficient weight to have complete com- 
i^d over the frame, keeping it always in the wave-path 
zimuth. The weight will now appear to slide backwards 
nd fonyards on the bar Py registering its movements by 
J® stylus, attached beneath it, on the drum fu 

Jie motnent thaty is moved from its central position one 
f pc weights o is raised from its position of rest (these 
^pgps pould preferably be holiow brass boxes into 
rnich only sufficient fine shot could be poured to over- 
ome the friction of /), and rises as long as j continues to 


roll along the bar ; if then the second half of the semiphase 
is not sumcient to bring it back to its normal position this 
will be done by o. When j has reached its central position. 
o will have come to rest at the base of the ^ide wire, ana 
so no longer has any action, but is replaced in the second 
semiphase by its fellow of die opposite side. Of course 
the influence of the counterweights in retarding the 
rolling mass must be experimentally tried and taken into 
consideration in the calculations made from the tracings. 

The principle of this instrument is the acceleration and 
retardation of a falling body during each semiphase of an 
earth-wave. Fig. 5 illustrates a means of registering such 
changes in the rate of a falling body so acted on, al- 
though some other person better acquainted with mecha- 
nical movements might possibly suggest some improve- 



Fifi. 5. — Ajiparatus for rejslsterinc the vertical component of 
during the whole of the diKturbttnce. 

ment. A rigid vertical support of considerable length, tz, is 
attached to the side of a well and is connected at its up]^r 
end to the table c ; and by a small bracket b two vertical 
guide wires, tty pass through rings in the sides of the weight 
gy so far resembling Morin’s apparatus illustrating the 
falling of bodies. Attached to the weight g is the silk 
■ thready^ which turns once or twice around the wheel d, 
and is supplied from the drum k. The wheel d is con- 
nected by the axle e and the continuous screw h to the 
apparatus f, which is a skeleton of flat steel springs, 
generally used to illustrate the distortion of a sphere by 
centrifu^l motion. (1 have proposed this in preference to 
the ball governors as retaining less impressed eneiOT, 
which would unnecessarily complicate and even mocufy 
the results.) Sliding on the central axis of the spring 
sphere is a small cylinder, 7, which is prevented from 
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rotating hy means of a ridge on its inner surface and a 
corresponding groove on uie upright bar. This cylinder 
carries the writing arm and stylus, which rasters on 
the cylinder the rising and falling of the former ; / is the 
motive power of the cylinder m. The apparatus for de- 
taching the falling weight g is not shown in the diagram, 
but might be of the following arrangement A bob sus- 
pended by a spiral spring is made to make contact with a 
cup of mercury, as in me old form of vertical seismo- 
meters, Insides a small lever of the first order attached 
at one end to the bob, the other extremity being above 
ano^er cup of mercury. In this way, whether the move- 
ment of the bob be either up or down, in relation to the 
mercury cups, contact will be either made in the first case 
through the lever, or in the second directly by the bob. 
The current thus established could be used by an electro- 
mimetic apparatus for removing a catch which holds the 
weight jf. It could also start the cylinder tn and stop a 
clodc. The diagram will sufficiently explain the action 
of the apparatus. 

If we review the advantages and disadvantages of the 
different instruments, I venture to say that, though far 
from perfection, they have much to be said in their 
favour. Their principal feature is the capability of regis- 
tering continuously all the variations of the earth’s move- 
ment during the complex disturbance known as an earth- 
quake ; that by employing large tracing drums with a 
spiral arrangement and time-ruled paper, accurate time- 
records can be obtained for a considerable period and 
without interruption, so that a single observer could have 
under his command a large number of instruments, even 
at stations some considerable distance apart, thus result- 
ing in much economy of trained observers. Then again 
the records are all permanent, bein^ graphically inscribed. 
The instruments for registering azimuth and amplitude, 
and capable of doing so with the greatest delicacy and 
friction, in all cases can be reduced to a minimum, or 
easily calculated. With regard to the registration of the 
vertical component of an earth-wave, the old form of 
spiral spring and bob principle may be excluded from 
consideration as perfectly unreliable ; and even the im- 
provements by Messrs. Milne and Ewing, and the 
ingenious idea of Mr. T. Gray, with its mercury trough 
compensator, cannot give accurate indication of the 
characters of a group of earth- waves. Another instrument 
worthy of trial is the hydrometer vertical-motion seismo- 
graph of Mr. T. Gray {PhiL September i88f, 

p. 2<^). I think, however, that this instrument might 
be improved by using a long thin glass tube filled 
with air and floating in ether or some other fluid 
of very low viscosity. I would, however, venture to 
predict that a seismometer based on the principle of a 
falling weight, being accelerated or retarded according 
as the earth moves up or down, will supersede other 
methods although no doubt such means of registering 
as desenoed in mis paper may be ^eatly improved upon. 

The instruments aescribed in this paper are all of con- 
siderable sisc, but it seems impossible to get good results 
unless heavy weights and their attendant mechanisms are 
used so as to reduce friction to a minimum in the con- 
sideration of results ; for it is certainly a pity to have 
imperfect results in consequence of limiting the size of 
the apparatus. One great objection to the falling weight 
seismometer is the necessity for a deep well, to give suf- 
ficient time to register an earthquake of ten or twenty or 
even more seconds* duration ; yet, by giving the weight 
more work to do by the introduction of multiplying wheds, 
this might be reduced as the circumstances might demand, 

» These instruments and the remarks on them are the 
outcome of long meditation while wandering over the 
ruins of two gr^t earthquakes, and although expressed 
without a technical knowledge of mechanical construction, 
1 hope 1 have made my ideas sufficiently clear. 

H. J. Johnston-Lavis 


INTERNATIONAL IVEIGHTS AND 
MEASURES 

I N inviting attention to the work done at Sevres during 
the past year by the Comitd International des Folds 
et Mesures,' we are glad to have the opportimity of con- 
gratulating those interested in accurate measurement on 
the fact i&x this country is now to be represented on the 
Committee, and will thus have a voice in their discussions. 
This, as we have pointed out on previous occasions, 
app^rs to be require of a country so largely interested 
in scientific research as ours. 

Metres 


DeMniption of Standard 


Error in 
terms of 
the true I 
standard I 
metre I 


Mean coefficient of dilata- 
tion, o* to C C. 


Standard which serves as 
the provisional standard of 
the Comitd until the final 
prototype is verified 
Standard I. for the use of 

the Bureau 

Standard II. for the use of 

the Bureau 

Standard III. for the use of 

the Bureau ... 

Standard XI IT., belonging 
to French section of the 

Comile 

Bronze suMivided Standard ^ 
N belonging to the Comite j 
Brass Barometer- Standard > 


+ loo io‘»(8S94-6+i*adO 
+ 76*04 io*®(86o2*9H-2*09/> 
+ 8o*6i io“®(8569*i + 279/) 

+ 14*53 io“‘*(8s6o*o + 1 *63/) 

+ 3*05 ' io‘‘*(8540*6-i-2*62/) 

48*58; io‘0(i7483-H7*o7/> 


'J'j belonging to Comite, , 
constructed by .Socicte 
genevoise pourlaConsti-uc- 
tion d’ Instruments dc Phy- 
sique ' " 7*2 

Brass Barometer- Standard T, i - 31*6 

Ts I “ 0 5 

Brass Barometer- Standard 
constructed by Messrs. 

Hermann and Pfister, P... - 149*3 

Platinum Standard for Spain 
originally constructed by 
Froment with lines traced 
by J. Alfonso, Secretary 
to Standards Commission 

at Madrid, E ... + 4 ' 9 S 

Iron Standard of the United 
States Government made 

by Kepsold, US + 97'8 

Standard for Office of 

Weights and Measures at . 

Vienna, Ha + * 4 ’* 

Standard for Office of | 

Weights and Measures at { 

Vienna, A A “ 8*9 j 

Iron Standard of Socicte 

genevoise, F ... - 3**4 

Brass Standard of Societe 

genevoise, L -62*6 

Bimetallic Standard for 
French W*ar Department, 
constructed by Porro— 

Brass, C -iii*8 

Steel, A + 3 *** 

Copper Standard for M. 

ffttca,Cu ... + 107 

Green Glass Standard made 
by M. Boudin for thermo- 
metric purposes, V + 128*2 


I0‘®(i8i78 + 7*9/) 
io"®(i82I3-i-7’2/) 

io-»( 18037 + 47^) 


io’®( 18821 + 8*4/) 


io“»(8898) 

io*®(ios63) 

io"»(i87o8 + 3*oo/) 

io-®(i 797 i + 3 *i 5/) 

io“*(iio63) 

io"®(i 9 IS 5 ) 

io-»( 18699) 
10^(10420) 

io”®( 16334 +5*82/) 
io*®( 839*+4*8^) 


'*Tmvaua ct M^motres/' tome iU. 400 pages. (Paris ; (^thier-Villon, 

1M4. 
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Kilogrammes 


lateraational kilogramme Kt 
belonging to the Bureau 
International kilogramme Km 
^ belonging to the Bureau 
Kilogramme-type C belonging 

to the Bureau 

Kilogramme-type S belonirinir 

to the Bureau _ 

Standard kilogramme H for 

Spain 

Standard kilogramme Z for 
Austria 


mii^. mgr. 

Ki— Kiii= -01 232^0*0026 
C— Klll=: +0*32 1 7 ±0*0034 
S— Kiii= +0*4632 ±0*0034 
H-— Kiii= - i*8762±o*oo34 
Z— Kiii= - I *3501 ±0*0034 


The present volume, like its two predecessors, is pub- 
lished by the Director of the Bureau under the authority 
of the Coxnitd, and contains some account of the modes 
of comparison of the standards, with descriptions of the 
apparatus used, and a complete statement ot the observa- 
tioiw and of the methods of their reduction. The work 
of the Bureau hu mainly included determinations of the 
lengths of certain standard metres and of the weights of 
certain standard kilogrammes for different Governments 
and authorities, as shown in the above tables. 

These tables do not include the important compari- 
sons of the British Standards with those of the Bureau, 
an account of which is given in a Report presented to 
Parliament by the Board of Trade last year, and in the 
Report of the Proceedings of the Committee for 1883. 

The comparisons of the metres by Dr. Rend-Benoit, 
and those of the kilogrammes by M. Marek, were made 
in the same manner and after the same methods as those 
described in vols. i. and ii., to which we have previously 
referred. 

M. Marek gives a thoughtful description of the excel- 
lent normal barometer and cathetometer in use at the 
Bureau, as well as of the methods of calibrating the ther- 
mometers used during the weighings. There are also 
illus^ations of the apparatus used in ascertaining specific 
mvities, and of M. Stas’s method for clearing the sur- 
faces of metals by a jet of alcohol vapour, of which we 
regret that the demands on our space do not allow an 
account. 


The many pages of observations and calculations which 
^*11 volume are clearly arranged and care- 

ully printed. We doubt, however, whether it may be 
lesirable to publish so much detail, particularly all the 
balances. Each Report of verification 
hould evidently include all the obscrv'ations, &c., from 
mich the results have been obtained, but it would appear 
0 be necessary only that the Government or authority 
^rectly interested should be furnished with a full detailed 
teport Economy of time and money might be effected 
? readers and purchasers, and perhaps the objects of the 
.omite further advanced, by the omission in such publi- 
ations of any unnecessary detail. 


NOTES 

The Washington Prime Meridian Conference has adopted a 
s<rftttion declaring the universal day to be the mean solar day, 
sginni^, for all the world, at the moment of mean midnight 
initial meridian, coinciding with the beginning of the 
ril day, and that meridian to be counted from zero up to 
'enty-four hours. The resolution further declares that the 
Hffcren^ expresses the hope that, as soon as practicable, 
(ronomical and nautical days may be arranged everywhere to 
at mean midnight. Prof. Janssen, of France, moved that 
^ should express the hope that technical investiga- 

« o i''^late ud extend the application of the decimal 
to the diyision. of the circle and of time would be 
™ ® V pennit of the extending of that application 
aU cases where It might present real advantage. The 


motion was adopted, and the Conference adjourned until 
Wednesday. 

M. Bertrand, the Pertietual Secretary of the Pari^ Academy 
of Sciences in the Mathematical Section has been jtropoKcd as a 
candidate to fill the place racated by the death of M. Dumas in 
the Academie Fran9ai$e. His nomination i'l certain, and will 
take place without opposition. It is almost customary for the 
Academie Fran^aise to ofier a seat to one of the secretaries of 
the Academy of Sciences ; Delambre, Fourier, Flourens, Cuvier, 
and Dumas enjoyed this honour in succession. Arogo was 
offered it several times, but obstin.ately refused it. lie strictly 
adhered to the old constitution of the In-^titut National as 
created by the Director)' of the First Republic, which stales 
that the five sections constitute the several parts of a living 
encycloptedia established to deliberate in common on many dif- 
ferent questions, and that consequently no member of one sec- 
tion should be eligible to another. When the Restoration took 
place, the Tnstitut was divided into independent academies, and 
the old practice of electing a person to several of them was 
revived. It has not been altered since 1848, although several 
attempts have been made in order to recall into existence the 
former republican organisation. 

On the night of Saturday, October 4, some inteicsting ol>ser- 
vations of lunar coronas and fog-bows were made at Ben Nevis 
Observator)', The mountain*top had been enveli»pe(l in mist 
for several days jircviously, but about 9 p.m, it began to clear, 
and by 11 o’clock the moon, partially eclipsed, was visible, sur- 
rounded by a strong double corona ; all the colours from red to 
blue being seen in both rings. Measurements of llwse were 
taken by Mr. Dickson, Interim-Superintendent, with an instru- 
ment designed for the purpose by Prof. Tail. These gave; — 
Outer diameter of red — outer ring, 7" 46' ; inner ring, 4“ 52'. 
After mninight the sky became quite clear and the moon shone 
brightly, no corona l)eing visible. At times, however, delachcd 
portions of very thin mist came up the north-west side of the 
mountain and brushc<l over the top. Whenever this occurred a 
strong corona again surrounded the moon, with a third set of 
rings, outside the other two, and much fainter, but sufficiently 
bright to allow of all the colours being distinguished. At 1.30 
a.m. on October 5 the outer set of rings was more distinctly 
marked than before, and measurements were again taken. These 
gave Outer diameter of red— inner ring, 4® 6' ; middle ring, 
6“ z * ; outer ring, 8® 10'. All these measurements are subject to 
an error of not more than ±6'. At 1. 15 a. m. a lunar fog-bow 
was visible on a fog bank to the northwards. From the edge of 
the precipice to north -north-east of the Observattiry this appeared 
to consist of an outer ring, having a diameter of 75^ aiul an 
inner and fainter ring, diameter 65*, the sj)ace between the rings 
appearing almost quite dark, as if causefi by a sharj^y-defined 
break in the fog. No colours could he distinguished. 

From the Alta California we learn that the Lick Trustees 
have just received, through the kindness of Capt. Goodall, of 
the firm of Goodall, Perkins, and Co., important advices from 
Paris in r^ard to the glass disk which is needed to complete the 
36-mch equatorial for the Lick Ohservatoiy. It will lie remem- 
bered that the contract for two disks— one of flint and the other 
of crown glass — which are needed for the construction of an 
achromatic objective, was let to the celebrated ..firm of Alvan 
Clark and Sons in 1861. There were only two firms in the 
world who were capable of making glass disks of such size, nearly 
40 inches in diameter. The Clarks employed one of these„^^ 
Messrs. E. Fcil and Co. of Paris, to cast the rough disks for 
them. ']^c flint disk was cast in an unexpectedly short time, but 
the making of the crown glass disk has proved to be a matter of 
great difficulty, and this alone will have delayed the making of 
the laige objective, and thus the completion of the Lick Obser- 
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vaiaryt by Betenl yean. The Lick* Trustees will have all the 
Observatoiy, excepting the large telescope and the dome to 
contain it« finished and ready for work during 18S5. As soon 
as two perfect disks of crown and dint gloss are on hand, the 
focal length of the telescope can be calculated, and the size of 
the great dome determined upon ; and nothing can be done 
until this focal length is known. Nineteen trials have been 
made by the Messrs. Feil to cast a perfect crown disk, and a 
delay of more than two years has been incurred through the 
difficulties and risks of the operation. It appears from the 
letter of Capt. Goodall to Capt. Floyd, which has been referred 
to, that Messrs. Feil have cast two disks, which they expect to 
]yc suitable for the purpose. The Captain visited their works 
early in September, and they were expected to ship one of the 
disks to Clark and .Sons early in October. .There is then reason 
to believe that the rough disks for the large telescope will soon 
be in the hands of the oj>iiei.'in. I'hc successful working of 
these disks into the proper curve for n perfect ol)jet t-gIas.s is a 
matter of the greatest difliciilty, but the exlraordin.ary skill 
which the Clarks have .aerjuired leave no doubt that within two 
or three years after the receijit of a j>crfcct rlisk the whole 36- 
inch objective (the largest possible) will be finished. While the 
objective is making, the dome and the mounting can be con- 
structed, so that the whole delay is and has been due to the dif- 
hculties incident to the opticians' work. The work on Mount 
Hamilton has jsrogressed as far as iKJssibIc under the present 
conditions, and it will not be long before California possesses 
the most perfect observatory in the world, placed in the most 
favourable situation which can be found. 

Thr recent works of the United .Stales Geological .Survey, 
and especially the remarkable ro])oit of Cnpt, Dutton, have 
given an opportunity to Vrof. Trautschohl of Moscow, to draw 
a jmraJtcI iwtwccn the geological structure of Colorado and 
that of European Russia, which appears in the bulletin of the 
Moscow Society of Naturalists. In Russia, the Silurian, De- 
vonian, Carboniferous Limestone, and Lower I’ermian series are 
marine deposits, while the Upi>er Permian is of fresh-water or 
terrestrial origin. The Trias and l.ower Jurassic rocks arc also 
continental deposits, — or seem to be so to a great extent, — while 
the Upper Jurassic groups arc again of marine origin, as is also 
the Chalk, which contains only islands with land -vegetation. 
Three parts of the Tertiary series consist of terrestrial and 
fresh-water deposits, marine deposits appearing only in the 
south ; and the Quaternary is also a continental formation. 
Such l>emg, according to Prof, 'rrautschold, the structure of 
Russia, he had already concluded that in the Northern 
Hemisphere there was a general retreat of the sea during 
Palteozoic times, and a growth of continents, upon which the 
Carlxmiferous and then the Permi.'in floras largely increased, 
European Russia being, during the Triassic and the first half 
of the Jurassic periods, a continent with nearly the same out- 
ines as now. During the second half of the Jurassic period, 
another subsidence of the continent, and an advance by it into the 
Northern Hemisphere, again took place, without reaching, how- 
ever, the same level that it had had during the Palaeozoic period ; 
the sea rc'maining shallow. A second retreat of the water took 
place during the Tertiary and Quaternary periods. Similar 
oscillations might well explain, in Prof, Trautschold's opinion, 
the structure of the Grand Cahon district, where the connec- 
tion between the Jurassic and Triassic is as close as in Russia. 

^ The next ordinary general meeting of the Institution of Mech- 
*aiiical Engineers will be held in the large Lecture Theatre, Univer- 
sity College, Shakespere Street, Nottingham, on November 5. 
The chair will be taken at 4 p.m., by the President, I. Lowthian 
Bell, F.R,S. The following papers will be read and discussed, 
as iar as time will admit ; — On the Mineral Wagons of South 


Wales, by Mr. Alfred Slater, of Gloucester; on the Applica- 
tion of Electro-Magnets to the working of Railway Signals and 
Points, by Mr. Illius A. Timmis, of London ; Second Report 
on Friction Experiments, by Mr. Beauchamp Tower, of 
London. 

The International Congress convened to deliberate upon the 
best means of preventing the spread of Phylloxera vasteUrix was 
opened on Monday at Turin. Among the personages present were 
the Duke d'Aosta, Signor Grimaldi, Minister of Commerce, the 
Syndic of Turin, and the French, Greek, Spanish, Portuguese, 
Servian, and Roumanian l>elegates to the Congress. After a 
short address of welcome from the Syndic of Turin, Signor 
Grimaldi exjilained the object of the Congress, and dwelt par- 
ticularly upon the necessity of common legislative measures being 
adopted in all infected countries in such a form as not to interfere 
with the liberty of trade. It was, however, most requisite to 
raise barriers to the spread of the Phylloxera. 

The last issue of the Transact 'ons of the Seismological Society 
of Japan (vol. vii. part i) contains a paper by Prof. Milne on 
liarth IVemors, dealing successively with artificially produced 
tremors, natural tremors, and at some length with various instru- 
ments constructed to record these minute movements. Micro- 
seismology, by the way, appears to be the name of this new 
branch of science. The results which have been obtained so far > 
do not appear to be of great importance. The motions are more 
law-abiding than earthquakes ; but it is impossible to say yet' 
whether their systematic study will enable us to foretell an; 
earthejuake, although from cxam])les quoted it appears that 
c.'irthquakes arc frequently preceded by great microseismic 
activity. Nor is the cause of these constant movements under-.! 
stood. Among the theories on this subject mentioned by Prof.j 
Milne is one that they may be due to slight vibratory motionsj 
produced in the soil by the bending and crackling of rocks caused 
by their rise upon the relief of atmospheric pressure. Rossi 
thinks they may be the result of an increased escape of vapour 
from the molten material beneath the crust of the earth conse- 
quent upon a relief of external pressure. In the same number 
Dr. Du Bois writes on the great earthquake of Ischia ; and a 
catalogue of earthquakes in Tokio between July 1S83 and May 
1884, as observ'cd by a Palmieri’s seismograph, is also given. 
From the annual report of the Society we observe that the com- 
mittee appointed to report on a system of earthquake observa- 
tions give as their conclusion that the most important observation 
is that of time, and experiments are now being canied out to 
obtain a suitable clock for this purpose. The next number is to 
contain an important paper by Prof. Milne giving a detailed 
account, with a series of maps, of 387 earthquakes recently felt 
in Northern Japan. 

Mr. Spence Paterson, H.B.M. Consul at Reykjavik, writes 
to the Standard that on September 9 he visited Cape Reykjanes, 
the south- west point of Iceland, in order to obsei^'e the volcanic 
island w'hich recently appeared off that Caj)e. It was first seen 
by the light-keeper at Reykjanes on July 29, and had then the 
shape of an irregular truncated cone, with a slight hollow on the 
top and a projecting shoulder on the north side. No earth- 
quakes or other volcanic manifestations accompanied its appew- 
once, but on August 5 a series of severe shocks occurred, which 
split the walls of the lighthouse and damaged the lamps. F or 
.several days rain and fog obscured the island ; when next seen, 
its shape had altered ; part of the south side had fallen down 
into the sea, forming two little mounds, and leaving a steep, 
almost perpendicular face on the south. The height of the isUu^ 
is about two-Utirds of its length. It lies about west-south-west 
of Reykjanes. Two officers of a French war-vessel, who rec^tly 
visited Reykjanes, estimate its distance from the coast at nine or 
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en miles, bu» Mr. Paterson believes it to be considerably 
greater. When first seen, the upper part of the island was per- 
^y black, but it has now b^n to whiten, owing to the 
Iroppings of the mjriads of sea-fowl which frequent the adjacent 
»ast and neighbouring islands, and seem already to have taken 
K>ssession of the new land. The neighbourhood of Rcykjanes 
8 noted for volcanic manifestations— islands have from time to 
ime risen and sunk there, and only a couple of years ago a 
dolent eruption occurred near the spot where the new island 
Ics ; columns of smoke and steam rose out of the sea, and large 
[uantities of pumice were thrown up and floated ashore on the 
leigbbouring coast. 


He thinks the only serious damage to cacao comes from the 
Helopeltis antonu^ which appears to be a recent importation to 
Ceylon, although well known in Java, It is believed to be still 
in small numljens, and to be confined to certain localities, and 
the only remedy suggcstctl by Dr. Triincn is that the planter! 
should have it carefully sought for and destroyed. 

We are reciucstcd to announce that in future the ordinary 
meetings of the Kssex Field Club will l)e held in the large ball 
of the I'uhlic Hall, Loughton, Fvssex. The first meeting of the 
winter session will be on Saturday next, the 2Sth inst., at seven 
o’clock. 


It is stated that in consequence of the immense success ob- 
ained by the opening of the Arlbcrg Tunnel, France has confi- 
lentially sounded the Swiss Federal Council as to piercing the 
!V.lps at the Simplon. 

A FATAL gas explosion took place in Paris four months 
igo near the Porte St. Denis, under circumstances quite 
umilar to the accident which took place in Bermondsey last 
jveek. Since that time the Prefet de la Seine has appt)inted a 
w>ommission to determine the best manner of searching for gas 
escapes. An electric lamp fed with a portable accunmlator has 
5ecn selected and rendered obligatory for such (>|>eratiuns. This 
ipparatus has been described at length in the French illustrated 
papers. It might ]icrhaj>s be improved, hut the ]>rinciplc is quite 
K)und, and it is to be regretted that khe results of the French 
sxperiments have not become known in England. 

We have received a communication from Prof. M. Nyren, 
Director of the Imperial Observatory at Pulkowa, near St! 
Petersburg, informing us that the weather there was so cloudy 
that not a vestige of the moon could be seen on the occa- 
sion of the recent total eclipse. In Helsingfors, where 
Prof. Nyren happened to be that night on his return journey 
from abroad, he could distinguish the darkening of the moon’s 
disk through the clouds, but it^ was too thick to observe 
the eclipse of the stars. At 'Dorpal, the second great Russian 
Observatory, the weather was also entirely unfavourable for 
observations. This is greatly to be regretted, in view of the 
ela^rate preparations made by the Russian astronomers, to 
which we referred last week. 

The Royal Bohemian Society of Sciences will celebnate its 
hundredth anniversary at Prague on December 6 next. 

The new University building at Vienna was completed on 
the nth inst. The new building at Strasburg will be inaugurated 
on the 26th inst. 

The death is announced of Dr, Robert Avc-Lalleinant, well 
known as a traveller in Brazil, who was bom at Lubcck in 1812. 
He died there on October 10. Also of Dr. WUhelm Gonnermann, 
a naturalist who, together with Dr. Rabenhorst edited the 
celebrated ‘‘Mycologia Europaea.” He died at Coburg, aged 
seventy-eight years. 

The French Minister of Public Instruction has commissioned 
M. Brau de St, Paul Lias to proceed to Malacca and Sumatra 
for the purpose of making natural history collections. M. 
Etienne Gautier is to do the same in Persia and Asiatic Turkey ; 
and Dr* Guardia goes to the Balearic Isles to study the dialect 
there. 


A Society has l>een cstablishetl at Vladivostok in Eastern 
Siberia for the v>urposc of exploring the Amour district, with a 
view of founding in Vladivostok a museum illustrative of the 
natural history of the region. 

The additions to the Zoological Society’s Gardens during the 
past week include a Meadow Pipit {Atithus praUnsis\ six Twites 
\Lmota flavir^sirh), a Linnet {Linota camiahwa), eight Lesser 
Red])olIes [Limta rufesems)^ British, presented by Mr. E. 
Gunn ; two Kobben Islam! Snakes (Cot'onfi/tt phoc'atUM) from 
South Africa, presented by ilu* Rev. G. H. K. Fisk, C.M.Z..S.; 
a Hardwicks Mastigurc [IVivnnstix kardwiikh) from India, 
presented by Mr. Cuthbcrl Johnson ; a Moustache Monkey 
{Cercopitheem Viphuis^ from West Africa, a Greater Siili)hur- 
crcsled Cockatoo {Cacatua sulphurca) from Australia, a Blue 
and Yellow Macaw {Am {tramutta) from South America, de- 
positetl ; six Coypus {Myopotamus c<?r/w.v), three Cockateels 
{Calop$iUa nin*iC'hollandur\ bred in the (iardens. 


OUR ASTRONOMICAL COLUMN 

Wolf’s C’omet. — The observations of tliis comet to the end 
of .Sep(enil)er having been found irreconcilable with paralndic 
motion. Prof. Knieger, the editor of the AAronmUrhe Nach^ 
ruhteii^ and Mr, S. C . (diandler, jun., of Harvard College, have 
investigated the elements liy a general method, and find an 
elliptic orbit of very limited dimensions, the period of revolution 
being fi ’55 years by J*rof. Krueger’s calculation, and 6*65 years 
by Mr. S. C. ( handler’s. Other elements by the former calcula- 
tion are as follows : — 


Perihelion passage 1884 November I7’8999 G.M.T. 


Longitude of perihelion 

,, ascending norlc 

Inclination 

Angle of eccentricity 

Log. semi-axis major 

Log. j>erihclion distance 


>9 20 56 1 , 

*06 3S 35 { 

25 3 54 » 

33 32 297 

0*544040 

0*194792 


In such an orbit there would Vie a very close approach to the 
orbit of lupiter in ab<mt 209“ heliocentric longitude, where the 
distance between the two would Vic less than 0'I2, and with Prof. 
Krueger’s period of revolution there would he great perturbation 
early in the year 1875, it is possiiile the comet may not 

have been moving Jong in its present track. It will Vie interest- 
ing to examine this point further, when the major axis of the 
comet’.s orViit has Vieen more accurately determined by a wider 
extent of oViservation. 

Wc have thus two comets of short period brought to light in 
the same year. As regards Barnard’s comet the length of revo- 
lution appears to lie yet somewhat douVnful, Prof. Morrison of 
Washington assigning 6*43 years, and Dr. Bertxrrich of Strasbuig 
5*50 years only. 


The life of a Ceylon planter appears to be a constant contest 
with insect pests of one kind and another. A short time since 
we noticed a correspondence on a “ blight ” which attacked the 
tea-plant, and now the Ceylon papers which arrived by the last 
^cont^ a report, by Dr. Trimcn, the head of the Botanic 
Gordey in the colony, on an insect which has caused much 
•itrm by its depredations on cacao and cinchona plantations. 


The November Meteors.— Assuming that these V>odie8 are 
moving strictly in the orbit of the first comet of 1866, we find by 
Prof. Oppolzer’s definitive elements that the nearest approach 
to the orbit of Mars is in about heliocentric longitude 0^*5, dis- 
tance } the nearest approach to the orbit of Jupiter is 
198^7, distance 0*79 ; in the case of Saturn the least distance 
of orbits is 0*46 at 2I4'’'9; and in that of Uranus 0*37 at 234* *2, 
In 1866 the comet traversed the plane of the earUi’s orbit in 
51^*4, distant therefrom only 0'0006. 
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New Southern Doubi.l-stars.— Mr. II. C. Kusscll, 
Government Astronomer at Sydney, has circulated a list of 
newly -detected double-stars s«>me found by himself with ^ the 
large instrument, and others by Mr. Hargrave with the yj inch 
equatorial. In most case* the comjionents belong to the tenth 
and eleventh magnitudes. 

The Total Sola R Kcmisk oi- 1816, November 19. --The 
first total eclipse of the sun in the present century in which the 
central line passed over Kurojje totjlc place on the morning of 
November 19, 1816. Maps of its track appeared in W\e Berliner 
yakrhuch for 1816, and in the first part of Hallaschka^s B/e- 
men/a MeUpsittm, where the full computation of this eclipse is 
given as an example. In Lindenau and llohncnberger’s ZtiU 
sehnft fur A^*ronomie^ vol, v., Hagen gives the moon’s place 
deduccfl from Burckhardt’s Tables, with the horizontal parallax 
an<l semi-diameter ; if wc combine these with similar quantities 
for the sun, taken from Carlini’s Tables of 1833, we find the 
following elements of the ecli]>se : — 

G.M.T. of Conjunction in R. A. 1816 Nov. 18 at 2ih. 46m. 57s. 

R.A. ... 234 42 20 

Moon’s declination ... ... 18 37 9S 

Sun’s ,, 19 30 29 .S 

Moon’s hot Illy motion in K.A.... ... 3 ^ 5 ^ 

.Sun’) ,, 2 37 

Moon’s ,, ,, DecI 37 

Sun’.s ,, ,, ,, o 38 .S 

Moon’s parallax ... . . ... ... 60 15 

Sun’s ,, o 9 

Moon’s .semi-diameter 16 25 

Sun’s ,, ,, ]6 12 

Tn the Berliner J ah vbuch Bo<lc makes the eclipse total at both 
Dantzic and Warsaw ; the above elements do not show totality 
at cither place, but give the magnitudes o‘9<^ and 0*992 rcspcc- 
lively, 'rhey indicate, however, a total eclipse .11 Bromberg, 
duration im. 22s, Possildy there may he other ohscrvalions of 
the totality on record, hut the only one wc have found w.is made 
fiy Hagen at Culm in Bohemia, where he oh.scrved its com- 
mencement but not llic ending. It would ajipear tlint the 
weather at this season was an impediment to observation, or 
more details of the total phase in its passage <iver(ieniiany might 
have been expected. Before the eclipse of July 1842 there was 
only one in which the line of totality approached near the 
Kuropcan continent, viz. that of July 17, i8.p, which was total 
in Iceland ; on Mount Hccla the total eclipse commenced at 
4h. 56m. 37s. a.m., ami continued two minutes, the sun at .in 
altitude of 13" ; but the days of physical observations had not 
then arrived, and wc do noi find it recorded that a midsummer 
expedition to Iceland was organised. 

CHEMICAL NOTES 

There has of late been a considerable amount of work done 
<m the relations between the composition and structure of 
chemical compounds ami various physical constants of these 
cf)mpoun<ls ; and also on the relations between the conditions of 
chentical change and some of the idiysical properties of the con- 
stituents of the changing systems. Among the more im]mrtant 
work on the former class of rdaliona arc to be mentioned 
I’erkin’s researches on the magnetic rotatory folaris ifhtt of com- 
jxninds (f. S, Journal^ Trans, for 1884, p. 421 el set /,) ; and 
Schiff’fi researches on the ciNjjSeients 0/ capillary of liquid 
carbon compounds {Annalen^ ccxxiii. 47), The investigations of 
Raoult on the connections between the freezinj^-points of s<fiu- 
tions and the distribution of the salts therein form an im- 
]K>rtani contribution to the study of the second group of rela- 
tions (sec especially Ann. Chim, Pkys, (6), ii. p. 66, et se^,), 
Perkin has measured the rotations of the plane of polarisation 
of a ray of monochromatic (sodium) li^ht, produced by passing 
the ray through columns of various liquid carbon compound 
placed between the poles of a large electro-magnet. Then, by 

the use of the formula where r observed rotation, 

a 

d ~ density, and M ^ molecular weight (os gas), of the given 
compound, he has calculated the magnetic rotatory effect of 
unit-length of the liquid obtained by condensing unit-length of 
the vapour of the same liquid. Tlie observed results are thus 
refeiTM to lengths of liquid related to each other in the ratio of 
the molecular weights of the various compounds examined. 


Each result is divided by the number obtained, by the same 
method, for water, and the quotient rqpresents the molecular 
rolatcry power of the given compound. The molecular rotate^ 
powers of a great many compounds belonging to twenty-six 
series have been determined, and the results show that the 
constant in question is closely connected with the valencies 
of the atoms, and with the distribution of the interatomic 
actions, in the molecules of the compounds examined. Schiff 
has made an extended serie.s of determinations of the co- ' 
ejpchnts (if capillarity, that is the capillary elevations in tubes 
I mm. radius, of many liquid carbon compounds. By multiplying 
this constant by the density of the compound, and dividing by 
2, another constant is obtained which represents the weight of 
liquid raised by capillary action through unit-length of the line 
of contact between the liquid and the containing vessel. Lastly, 
by dividing the coefficient of capillarity by twice the ** molecular 
volume ” ju. molecular wdghJ_olj;asY ^ obtained 

V density of liquid ' 

which represents the relative number of molecules raised along 
llie line of contact between the liquid and solid surfaces. 

I SchifTs results, although very numerous, do not yet allow very 
definite crmclusions to be drawn regarding the connection 
between the three constants and the molecular structure 
of the compounds examined ; but that a definite connec- 
tion exists is rendered very jtrobable by these investigations. 
Raoult has made many determinations of the molecular 
lowtrinfrofilte fret'zin^potnt-~t\ieX i.s, the lowering of the freezinc- 
point produced by the solution of 1 gramme molecule of sub- 
stance dis.solvcd — of variou-s solvents by acids, bases, and salts. 
The solvents employed were water, benzene, nitro-benzene, 
ethylene dibromiae, acetic and formic acids. In each case the 
molecular lowering of the freezing-point is approximately equal 
to one of two v.T.Tues, of which one is double the other. Tlie 
acids examined may be divided into two groups as regards their 
effect on lowering the freezing-point of water. The value of the 
constant measured by Raoult is approximately 40 for one of 
the groups, and 20 for the other group. The bases examined 
likewise fall into two groups ; the mean values of the constants 
licing 39 .incl 19 respectively. Raoult states that the acids with 
the higher value (40) almost completely displace the acids with 
the lower value (20) from their combinations with bases, when 
the acids anil salts react in equivalent quantities. The bases of 
the first group almost completely displace those of the second 
from their combinations with acids. Measurements of the mole- 
cular lowering of the freezing-point of water by the action of 
acids, bases, and salts, present us with data from which, accord- 
ing to Raoult, ihc distribution of the various acids, &c., in a 
changing chemical system may l)e deduced. 


AMERICAN ORNITHOLOGISTS^ UNION 

T H 1C second annual meeting of the American Ornithologists’ 
Union was held in the American Museum of Natural His- 
tory, New York City, September 30 , 1 ° October 2, 1884, the 
President, Mr. J. A. Allen, in the chair. 

The Active ‘Members present were j J. A. Allen, H. B. 
Bailey, Chas. F. Batchelder, Eugene P. Bicknell, William 
Brewster, Montague Chamberlain, Dr. Elliott Coues, D, G. 
Elliot. Dr. A. K. Fisher, Col. N. S. Goss, Dr. J. B. Holder, 
Dr. C. Hart Merriam, Robert Ridgway, Thomas S. Roberts, 
John H. S.'igc, George B. Sennett, Dr. Leonhard Stejneger. 

Dr. Philip Lutley Sclater, Mr. Howard Saunders, and the 
Rev. E. P. knubley, of the British Ornithologists’ Union, were 
also present, and were cordially invited to take part in the 
proceedings of the Union. 

The As.sociatc Members in attendance were William Dutcher, 
Fred T. Jencks, and Dr. Howard Jones. 

On the recommendation of the Council the followi^ persons 
were elected to Foreign Membership : — Heinrich Gauce, Heli- 
goland ; Dr. W. Taezanovrski, Russia ; Henry SeebjAm, 
England ; Howard Saunders, England ; Dr. H. Burmeistcr, 
Brazil. 

The following among others were weeted Cqrrcffl ^ 
Members : — Dr. John Anderson, F.^S^ India; W. T. Bu- 
ford, F.R.S., London; Major H. W. Feilden, London; Dr. 
Hans Gadow, Ei^land ; Col. H. H. Godwin- Austen, London ; 
Dr. Julius von HMst, New Zealand ; Dr. £. Holul^ Austria ; 
Dr. C. F. Homeyer, Germany ; £. L. Layard, New Caledonia ; 
Dr, A, B. Meyer, Germa^ ; Dr. A. von Mojsisovics, Grate ; 
Dr. A. J. Malingren, Finland, Dr. A. von Middendorff, 
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Russia ; CoV N. Przevalsky, Russia ; Dr. Gustav Radde, 
Russia ; Dr. Leopold von Schrenck, Russia ; Dr, W. Sevcr- 
tzow, Russia ; Rev. Canon H. B. Tristram, England ; Dr. 
Hjalmar Theel, Sweden. 

The rei^rt of the Committee on Revision of Nomenclature 
and Classihcation of North American Birds was presented by 
the Chairman, Dr. Elliott Coues, who said that the work of the 
Committee had been divided by the creation of two .Sub-Com- 
mittees : one (consisting of Messrs. Ridgway, Brewster, and 
Henshaw) to determine the status of species and sub-specich ; the 
other (consisting of Mr. Allen and Dr. Coues) to formulate the 
canons of nomenclature and classification adopted by the Com- 
mittee. He also expressed the indebtedness of the Committee 
to Dr. Leonhard Stejneser for determining many ]x>ints in 
sjmonymy, and for other aid. Dr. Coues then read at length 
the report of the Sub-Committee on Codification of Canons of 
Nomenclature and Classiheation, as adopted by the full Com- 
mittee. The reading occupied about an hour and a half. Mr. 
Ridgway continued the report by reading the list of species 
prepared hy the Sub-Committee on the Status of Species and 
Sub-Species as adopted by the full Committee. The Committee 
unanimously adopted the tenth edition of Linneeus’s “ Systema 
Naturm ” as the starting-point in zoological nomenclature ; it 
unflinchingly avowed its adherence to the rule of priority ; and 
emphatically and unequivocally indorsed the emjjloyment of 
trinomials in the designation of sub-.spccies. 

The report of the Committee on Bird Migration was presented 
by the Chairman, Dr. C. Hart Merriain. Dr. Mcrriam stated 
that a circular had been issued setting forth the objects and 
methods of the Committee, specifying the division of the terri- 
loiy of ihe United States and British North America into 
thirteen districts (each of which had been placed in charge of a 
competent superintendent), and supplying instructions to ob- 
servers concerning the data desired — which were classed under 
the heads of Ornithological, Meteorological, and Contemporary 
and Correlative Phenomena. 

In order to secure a large number of observers, the Chairman 
had written to the editors of eight hundred newspapers, asking 
them to call attention to the work of the Committee and to 
state that more observers were desired. The several superin- 
tendents had also written to a large number of papers — just how 
many the Chairman was not aware. 'Phe Press very kindly 
gave the matter the prominence its importance deserved, and 
abstracts of the circulars, amounting in some cases to an actual 
reprint, and usually coupled with editorial comment, were pub- 
lisned in several hundred newspapers. This resulted in the 
receipt by the Chairman of upwards of three thousand applica- 
tions for circulars of information and instruction. In all, nearly 
six thousand circulars were distributed. Bv this means the 
Committee finally securetl nearly .seven hundred observers, in 
addition to the keepers of lights. The observers are distributed 
as follows ; — Mississippi Valley district, Prof, W. W. Cooke, 
Superintendent, 170; New England district, John H. Sage, 
Superintendent, 142; Atlantic district, Dr. A. K. Fisher, 
Su^rintendent, 121 ; Middle-Eastern district, Dr. J. M. 
Wheaton, Superintendent, 90; Quebec and the Maritime 
Provinces, Montague Chamberlain, Superintendent, 56 ; district 
of Ontario, Thomas Mcllwraith, .Su]>erintcndGnt, 38 ; Pacific 
district, L. Belding, Superintendent, 30 ; Rocky Mountain dis- 
^ct, Dr. Edgar A. Mearns, Superintendent, 14 ; Manitoba, 
Prof. W. W, Cooke, Superintendent, 10 ; British Columbia, 
Superintendent, 5; North-West Territories, Ernest 
« I . Superintendent, 5; Newfoundland, James P. 

Howley, Superintendent (returns not yet received). Migration 
stations now exist in every State and Territory in the Union 
exoepti^ Delaware and Nevada. 

The Committee was fortunate in obtaining the co-operation of 
the Department of Marine and Fisheries of Canada, and of the 
Lighthouse Board of the United States. By this means it 
secured the free distribution of upwards of twelve hundred sets of 
schedules and circulars to the keepers of lighthouses, lightships, 
and beacons in the United States and British North America. 

. The returns thus far received from observation were exceed- 
y voluminous and of great value. They were so extensive, 
T*® utterly impossible for the Committee to 
them without considerable pecuniary aid. 

In order to show the Union the character and extent of the 
latioun of the Committee, the Carman had requested the 
nperintendents of all districts east of the Rocky Mountains to 
prepare reports upon five common, well-known, and widely- 


distributed birds, to wit : the robin (Jlftm/a mi^ratorkt\ cat- 
bird (Mimus ca 9 ^olin(Hsis)y Baltimore oriole {Ictermt 
purple martin and nighthawk {Chor^tiUt poptimt). 

This had been done, and the reports received were presented 
for examination. The Chairman directed special attention to 
those prepared by Dr. J. M. Wheaton .and Dr. A. K. Fisher as 
examples of tabulated returns, and to that received from Prof, 
W. W. Cooke as an example of the generalisation of results. 

The Chairman called attention to the action of the Inter- 
national Ornithologists’ Congress held in Vienna last April, 
stating that he had been instructed (in common with the dele- 
gates from other countries) to represent the cause of the Com 
mittce in the National G<->vemment, begging it ** to further to 
the utmost the organising of migration stations,” and ** to appro- 
priate a sufficient sum for the supiiort of these stations, and for 
the publication of annual reports of the observations made.” 

Tne Council was instmeted to memorialise the Congress ’of 
the United States, and the Parliament of Canada, in iShalf of 
the work of the Committee on Bird Migration. 

On the motion of Mr. Brewster, the Ctimmittee on Geographi- 
cal Distribution was merged into the Committee on Migration 
as a Sub-Committee, the whole Committee to be entitled a 
“ Committee on the Migration and Geographical Distribution of 
North American Birds.” 

The Report of the Committee on the Eligibility or Ineligibility 
of the European House-Sparrow in .America was presented by Dr# 
J. B. Holder, Chairman of the Committee. Dr. Holder said 
that a circular of incjuiry had been printed, and about one 
thousand cojiies circulated in Canatla and the United States. 
Particular pains had been takiMi to secure evidence from those 
who advocated the cause of the sparrow. A large number of 
returns had been received, and the evidence for and against the 
naturalised exotic had been carefully sifted and summarised. 
The result overwhelmingly demonstrated that the sum of its 
injurious qualities far exceeds and cancels the sum of its bene- 
ficial qualities. In other words, it was the verdict of the Com- 
mittee that Ihe European house-sparrow is not an eligible bird 
in North America. The Union sustained the decision of the 
Committee. 

The Report of the Committee on Faunal Areas was presented 
by the Chairman, Mr. J. A. Allen. Mr. Allen said that, for 
the purposes of the Committee, North America had been divided 
into several districts, each of which hati been placed in charge of 
a member of the Committee as follows Arctic and British 
America and the northern tier of States bordering the Great 
Lakes, from New York to Minnesota inclusive, were being 
worked by Dr. C. Hart Merriain ; Canada, south of the St, 
Lawrence, and New England, by Arthur P, Chadijourne ; the 
E.astcrn and Middle St.ates, from New Jersyf to Florida, and 
west to the Mississippi River, by Dr. A, K. Fisher; the Rocky 
Mountain region by Dr. Edgar A. Mearns ; and the Pacific 
region by L. Belding. It was the plan of the Committee to 
collate and tabulate the required data from all published sources ; 
to avail itself in like manner of the material contained in the 
returns of the observers of bird migration (this privilege having 
been granted by the Committee on Bird Migration) ; to illustrate 
the facts thus obtained by coloured maps showing the summer 
and winter range of each species ; and to generalise the final 
results and place the same before the Union, accompanied by 
coloured charts showing, with as much precision as jjossible, the 
exact limits of the several ftumtl areas in North America. 

Dr. P. L. Sclater said he was gla<l to know that North 
America, which he knew as a Nearctic region, was Mng 
worked in so thorough a manner by so competent a Committee, 
and that the results obtained could not fail to be of great interest 
and value. 

The matter of the wholesale slaughter of our native birds for 
millinery and other purposes was brought forcibly before the 
Union by Mr. Wm. Brewster, and a Committee was appointed 
for the protection of North American birds and their eggs against 
wanton and indiscriminate destruction. 

Dr. Merriam spoke of the capture, just two weeks previouslv 
(September 19), of a second specimen of the wheatear {SoxUom 
cenanthe) at Godbout, on the north shore of the St. Lawrence, 
by Mr. Napoleon A. Comeau. Mr. Comeau exhibited the bird, 
a handsome male, and said that he shot the first specimen at 
same place on May 18 last. He also spoke of the capture at 
Godbout of the European house-sparrow (p€uuriiam€sticus\ riiut 
extending the known range of the species, on the north diore, 
by at least 250 miles. 
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Dr. Leonhard Stejoeger exhibited a atuffed specimen of a 
wiUow grotue from Newfoundland, which he regarded as a new 
nograpnical race, differing from the continental form chiefly in 
the possession of more or less black upon its primaries. Mr. 
Brewster said that he had recently examined 150 s|<ecimens of 
ptarmigan from Newfoundland, and had deserved the peculiari- 
ties pointed out, but did not consider them constant. He was 
inclined to regard the characters mentioned as seasonal, and 
possibly to some extent individual. Dr. .Stejnegcr replied that 
this coloration of the wing feathers could not {Hissibly be 
seasonal as they (the primaries) were moulted but once a vear. 
Dr. Merriam staled that during a recent visit to Newfounclland 
he had examined a very lai^e number of willow grouse in the 
flesh, and was still engaged in investigating the change of colour 
in this snecies. His studies led him to disagree with Dr. 
Stejneger's last statement. He (Dr. Merriam) was convinced 
that change in colour in individual feathers did take place, both 
independent of and coincident with the moult. Mr. D. G. 
Elliot agreed with Mr. Merriam in coasidering the cluinge of 
colour of individual feathers an established fact. An animated 
discussion followed, and was particiftated in by Messrs. Hrewster, 
Comeau, Coues, Elliot, Merriam, Kid;»way, anti Stejnegcr. 

In response to a call from the President, Dr. 1*. I.. Sclater 
said 

**1 hope the members of the American Ornithologists’ Union 
will excuse me if I o/Tend the feelings of any one by the l einarks I 
am about to make. It has aggrieved roc much Itj find in this 
country three large and valuable collections of Inrds which are 
not under the care of i)aid wttrking ornithologists. One of these 
is in Boston, one in New York, and the other in Philadelphia. 
Each contains what all ornithologists admit to be most valuable 
typical specimens. A grave responsibility rests iijum the pos- 
sessors of tyjicK of species, and the loss or injury of such specimens 
is a great and irreparable loss to science. 'I'he c<»llocii<»n of the 
Boston Society of Natural History (known as the La Frcnaye 
CoUcclion) has been much damaged by neglect, and the entire 
collection ought to be catalogued and so arranged as to render 
any particular sj»ccimen readily accessible. Jn ibis building (the 
American Museum of Natural History in New ^^^rk) arc the 
types of the celebrated Maximilian Collection, and many other 
Specimens of exceeding great value, A large number of these 
have never been jiroperly identified, and some of them are 
missing and have doubtless l)een destroyed by insect pests. 'Phe 
value of others has been lost through neglect, by the displace- 
ment of labels, and by the omission of proper measures for their 
preservation, 'Phe same remarks would, in a general way, 
apjdy to the collections of the Philadcljjhia Academy of Natural 
Sciences. It is sad to find no paid ornithologists in charge of 
these exceedingly valuable collections, and 1 beg to suggest th.^! 
the American Oniithologists' Union can undertake no worthier 
task than to imjiress upon the proi)er authorities the urgent 
necessity of immediate action in this matter/' 

The officers of the Union were re-elected as follows Pre- 
sident, J. A. Allen, Cambridge; Vice-Prcsi<lenls, Dr. Elliott 
Coues and Robert Kidgway, Washington ; Secretary and 'I'rca- 
•urer, Dr. C. Hart Merriam, Locust Grove, New York. 

The place of meeting for next year was referred to the Council 
for decision. 


di/ferent liquids may be physically conmarable, and that which 
naturally suggested itself for trial to Prof. Schiff, was the boiling- 
point of the liquid itself, whose significance in this respect he 
has himself established. 

The principle of his method was to select vith great care two 
capillary glass tubes of perfectly cylindrical bore, but of different 
diameters, that of the wider being about 1*3 mm., and of the 
narrower aliout half as much. These two tubes are then united 
into a little U-tube (about 7 cm. long), which, after being partly 
filled with the experimental liquid, is hung in a wider vessd, at 
the l)Ottom of which a little of the same liquid is kept boiling. 
From the difference of level of the liquid in these two con- 
nected capillary tubes, as measured at a temperature which must 
be very nearly the boiling-point, the surface-tension at that tem- 
perature is readily deduced, since the meth^ of procedure in- 
volves the thorough wetting of the upper portion of the tube with 
comlensed liquid. 

In this manner Prof. Schiff has determined the surface-tension 
at the boiling-point of some sixty liquids, with a possible error 
which he estimates at i’75 P®*" cent, of the mean value — at the 
worst, 2*4 ])er cent. His results may be stated as follows : — 

1. For isomeric liquids that are chemically comparable, the 
surface-tension at the boiling-point is the same (within the limits 
of ob-ervational error). The observations do indeed point in 
the case of isomers of one class to a fall in surface-tension with 
a fall in the boiling-point, while in another class there is a per- 
ceptible rise with a rise in the boiling-point, but these variations 
are within the limits of possible errors of observation, 

2. The quantity which turns out to be that on which attention 
should be fixed is not the surface-tension itself, but the surface- 
tension divided by the molecular weight, a quantity to which 
the author gives a vivid significance by pointing out that, in the 
case of a capillary elevation against a vertical wall wetted by the 
liquid, it is proportional to and represents the number cf moitcttles 
raised above the free surface per unit lent^th of the wall; for, 
since the tension ]>er unit length is equal to the weight of the 
total number of molecules lifted, this tension divided by the 
weight of each molecule gives the total number lifted. 

To the surface-tension in milligrams per millimetre divided by 
the relative molecular weight (and multiplied for convenience by 
1000), Prof. Schiff accordingly assigns tne symbol N, and his re- 
sults show that not only is this number N the same for isomeric 
substances (as is implied in the previous statement), but that it is 
often the same for liquids of very different chemical constitution. 
He then proceeds to examine the formula: of such chemically 
different liquids which have the common property that N is the 
.s.amc, in the manner exemplified in the following illustration 

“Taking all the different substances for which N is nearly 
16, wc fiiul — 


N = 


Xylol, ethyl-benzol, Cgllio--- N = 


With the formula C5H30OJ 


N = 


i6‘i 

16 *0 
15*9 
.5-8 
16*2 
15*8 
«5-6 
15*6 
15*9 

157 


THE C4PILLARV CONSTANTS OF LIQUIDS 
AT THEIR BOILING-POINTS 

^HE paper of Prof. Robert Schiff, published in Liebigs 
AnnaleHt March 1S84, on this subject, marks the first 
successful attempt out of many that have been made to connect 
the surface-tension of a liquid with its molecular constitution. 

It has long been known that the tension diminishes rapidly 
with a rise of temperature, but the importance of this fact when 
it is desired to make a comparative examination of different 
liquids has not been fully appreciated or sufficiently insisted on 
tin now by Prof. Schiff, who has to lament that, out of the 
considerable array of experimental investigations on the subject 
which he has examined, very few results could be extracted which 
could be usefully employed in such a comparative study, a failure 
which he attributes to the completely arbitrary and dissimilar 
^tysi^l conditions under which the different substances in 
question have been examined. 

^ce it is impossible to compare surface-tensions at the critical 
pomt, bemuse that is the point at which the surface-tension 
vanishes, it is necessary to seek some other condition in whidi 


** This indicates that substances W'ith the formulae | 

CsHj^, CjHjqOj, 

are, so far as concerns the value of the number (N) of mole- 
cules lifted, equivalent to each other. 

“C#H,4 differs from CgHjo in having Cf less and H4 more ; | 
accordingly, so far as concerns the constant N, » j 

2C =* 4H. , ; 

“ CgH,^ differs from CgHjoO, in having C,morc nnd Og less, ’ 
so that, With reference to the constant N, 

3C - 2O.” 

In order to test whether these equivalences are accidental or ^ 
not, he examines other series, for which N has respectively the , 
value 10*5, 13, 27, &c., but always with the same result, so that t 
he concludes that these equivalences are not chance coinddences, 
that ii is really possible io replace a certain number of atoms 
of one kind by a certain number of another kind within pro- ,1 
dming in the value of'^an alteration which comes within the ^ 
limits 0 / precise observation, i 1 
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From Ae equindenoes 2C » 4H and 3C 2O 
it follow$ that C « 2H 

and O « 3H, 

while from a similar examination of liquids containing chlorine 
he deduces Cl •> 7H. 

These equivalences enable him to write down what may be 
called the hydrogen equivalent, with respect to the value of the 
number N, of any compound of the four elements in question, 
ut. the number of hydrogen atoms, which, if they existed as a 
molecule in the free state, would constitute a substance for 
which the v^ue of N at the boiling>point would be the same as 
for the original substance. Thus, selecting a few substances 
whose hydrogen equivalents are tolerably evenly distributed 
over the range that he has examined, he obtains the following 
table ; — - 



H 

N 

CH40 

= H, 

59 ‘8 

CjHeO 

= 

38-4 

CsHyO 

= 

29*0 

CgH^Oa 

= 

27*0 

C4HgO, 

= 11,. 

20*4 

CsHio 

= n.. 

i6*i 

CpH,, 

= H,„ 

13*1 

CgHia 

= 

10*5 


= «»» .. 

■ 87 


= H« .. 

77 


From these observations as data, a curve is casilj' drawn of 
which the ordinates arc proportional to the number of atoms in 
the hydrogen equivalent and the abscissa: to the corresponding 
value of IV ; and it is remarkable that the curve so drawn is Si 

X ble curvature, and corresponds equally well, not only to the 
ted data from which it is plotted, but also to all the other 
observed values of N, so that by transforming the molecular 
formula of any liquid into its hydrogen equivalent we can at 
onoe find, by reference to the curve, the value of N for the sub- 
stance, and, by multiplying this by >ve obtain the 

. 1000 

su r fac e -tension at the boiling-point. 

There are only three liquids for which Prof. Schiff notices 
that the value of N, as calculated from the curve, differs 
markedly from the observed value. These are- 


shows that the measures of the meniscus are not to be relied on x 
thus in the case of ethyl-toluol (para) (CfH^ the elevation ii 
*603 cm., and the correction *013 cm., while for isobutyl-fbnniate 
(CgHjoO,) the elevation is *599cm.« but the correction *008 c.m,, 
and in many cases one of two liquids which must theoretically 
have the greater correction has in point of fact the smaller. In 
order to see how far the empirical correction was at fault, we 
have selected one of Prof. Schiff*s measures in which the 
de\’ation has about its mean value, and have calculated 
for comparison the correction of Hagen and Desains, which 
is based on the verv approximately accurate assumption 
that the meniscus may be r^arded as an oblate spheroid, and 
which is said to have been veriBed (? in the case of water) for 
tubes whose diameter attained as much as 4*6 mm. The fol- 
lowing is the result : — 

mm. 

Propyl Formiate ; observed elevation =: 6*45 

,, ,, Laplace’s correction = - 0*1046 

,, „ Hagen and Desains’ correction s 0'102 

„ „ SchifTs correction « - 0*07 

Corrected value (Schiff) 6*38 ; (Hagen and Desains), 6*348 mm. 

It will thus be seen that an error of about 4 per cent, 
in the value of the surface-tension has entered into the result on 
this occasion, and (hat more has been lost than gained by sub- 
stituting the empirical correction for that of Laplace ; in some 
cases the error will be rather greater. 

The importance in molecular physics of the step which Prof. 
Schiff has taken cannot easily l)e overrated. If it were only 
th.it he hud found that isomeric substances have the same surface- 
tension at ihc boiling that alone would have been a fact 

of great imtiorUincc in reference It) the interpretation of what 
we arc accustomed to call the internal vapour-tension in a liquid ; 
but in the system of absolute atomic equivalences with respect to 
surface-tcnsit »n, and the knowledge of the manner in which the 
surface-tension varies with variations of the atomic equivalent, 
he has given to the physicist now for the first time most important 
data for correlating the surface-tension with the molecular actions 
existing cxiiectivcly in the mass of the liquid and in the vapour 
aix)ve It. A, M, W. 


A^ESEA^CNES ON THE ORIGIN AND LIFE^ 


Amylene(CjHio),forwhichN(ob5d.)=:22,andN.{calcd.) = 23*4 HISTORIES OF THE LEAST AND LOWEST 

=18*4 „ =20*5 LIVING THINGS^ 

y cne chloride (CgH^Cy „ ^ —24 6 ,, =20*5 'T'O .ill who h.ive familiarised themselves, even cursorily, with 

^ In the nrst case the disagreement is explained by the presence of , modern sc entific knowledge, it is well known that the 

*<?cond, impurity isveiy possibly the cause ; while mind encounters the m finite in the contemplation of minute, as 

in th^hird It IS pOMible that the equation Cl— H7 is not applicable well as in the study of vast natural phenomena. 7 'he farthest 

to substances m wh^e formula more than a single carbon atom limit we have reached, with the most gigantic standard of 

IS r^rcMnted, a point which the author hoj>cs to clear up by measurement we could well employ, in gauging the greatness of 
further investi^tion. We observe, however, that to these dis- the universe, only leaves us with an overwhelming consciousness 
n^froen^nts should be added the case of ethyl-isobutyrate awful greatness — the abyss of the infinite — that lies bc- 

CeHjjO-), for which N as given by the curve is 13 -i, while the yond, and which our minds can never measure. 'J'he indefinite 
observed value was 12*3, a deviation of 7*5 percent. Dn this ^ litnit somewhere ; but it is not the indefinite, it is the 

the author makes no remark. measureless, the infinite, tliat vast extension forces upon our 

We will venture here to call attention also to a slight error that minds. In like manner, the immeasurable in minuteness is an 

SchiflTs results. We refer to the manner in inevitable mental sequence from the facts and phenomena re- 
which he coirects for the meniscus. The importance of this vealed to us by a study of the minute in nature. The practical 
correction is in these measures very considerable, since the total divisibility of matter disclosed by modem physics may well 
elevation observed is always less than 10 mm, and sometimes arrest and astonish us. Hut biology, the science •vhich in- 
less than 5 mm., and the correction is sometimes as much as « vestigates the phenomena of all living things, is in this matter 
percent, of the whole. Prof. Schiff, rejecting as in.sufhcicntly l>ehind. The most universally diffused organism in 

Lylace’s correction, which is based on the assumption nature, the least in size with which we arc definitely acquainted, 
Inal the surface of the meniscus may be regarded as that of a is so small that fifty millions of them could lie together in the 
hemisphere of the same radius as the tube, and which consists one-hundrcdlh of an inch scjuarc. Yet these definite living 
therefore in adding to the obsei^ed height one-third of this things have the power of locomotion, of ingestion, of assimila- 
radius, prefers to measure the height of the meniscus directly . tion, of excretion, and of enormous multiplication, and the 
and to take as the correction one-third of the arithmetical mean I muicrial of which the inconceivably minute living s]>eck is made, 
be^een the observed height and the radius of the tube. In « » highly complex chemical comi^und. We dare not attempt 

doing this he assumes that the surface may be regarded as that ^ conception of the minuteness of the ultimate atoms that com- 

of a sphere of radius very appreciably greater than that of the 1 the .several simple elemenU that thus mysteriously combine 
tube, and gives a diagram in which it is so represented ; but if j the complex substance and properties of this least and 

tnis assroption or representation were correct, the laws of capil- j lowliest living thing. But if we could even measure these, as a 
lary tubes vroold be very different from what they are ; more- • cental necessity, we are urged indefinitely on to a minuteness 
acrording to theoty, the form of the meniscus, and conceivable limit, in effect, a minuteness that is b^OD^ 

■Tuk coJTertion, must always be the same for liquids ' ^ measure or conception. So that, as modem physics 

Prof. Schiff’s correction, optics have enabled us not to conceive merely, Imt to 

ouert mmurement of the meniscus, varies very \ dually realise, the vastness of spatial extension, side by tide 
considers ly for elevations that are almost identical, which | * By Rev. W, H. DolUngcr, LL.D., F.R.S,, F.L.S., PrM.R,M S. 
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with subtle tenuity und extreme divisibility of matter, so the I 
lAtx>ory enthui^m, and perteverance of thirty years, stimulated by * 
the ii^ht of a rare and master mind, and aided by lenses of 
steadily advancing perfection, has enaUed the student of life- , 
forms not simply to become possessed of an inconceivably | 
broader, deeper, and truer knowledge of the great world of 1 
visible life, or which he himself is a factor ; but also to open ' 
up and penetrate into a world of minute living things so ultimately 
little tMt we cannot adequately conceive them, which are, 
nevertheless,* perfect in their adaptations and wonderful in their , 
histories. These otganisms, whilst they are the least, are also | 
the lowliest in Nature, and are to our present capacity totally de- | 
void of what is known as organic structure, even when scrutinised ! 
with our most powerful and perfect lenses. Now these organisms | 
lie on the very verae and margin of the vast area of what we 
know as living. They possess the essential properties of life, 
but in their most initial state. And their numberless billions, 
springing every moment into existence wherever putrescence 
appeared, led to the question, ** How do they originate ?” I)(> 
in^ >pri^ up df nevo from the highest point on the area of mth 
Hfit which they touch ? Arc they, in short, the direct product of 
some yet uncorrelated force in nature, changing the dead, the 
unorganised, the not-living int<» definite forms of life? Now 
this IS a profound oucstion, and that it is a difficult one ther»> 
can be no doubt. But that it is a question for our laboratories 
is certain. And after careful and prolonged experiment anrl j 
research the legitimate question to he asked is, Do we find that 
in our laboratories and in the observed processes of Nature now, 
that the not-living can he, without the inter\'ention of living 
things, changed into that which lives ? 

To that (question the vast majority of practical biologists answer 
without hesitancy, wc have no facts to justify such a con- 
clusion. Prof. Iluxley shall represent them. He says, “The 
properties of living matter distinguish it absolutely from all other 
kinds of things,*' and, he continues, “ the present state of our 
knowledge furnishes us with no link between the living and 
the not-living.” Now lot us carefully rcmeiuticr that the great 
doctrine of Charles Darwin has furnished biology with a magni- 
ficent generalisation : one indeed which stands ufKin so broad n 
basis that great mosses of detail and many needful interlocking 
facts are, of necessity, relegated to the quiet workers of the 
present, and the earnest labourers of the years to come. But it 
IS a doctrine which cannot be shaken. The constant and uni- 
versal action of variation, the struggle for existence, and the 
“survival of the htlest,” few who are competent to grasp will 
have the temerity to doubt. And to many, that which lies within 
it as a doctrine, and forms the fibre of its fabric, is the existence' 
of a continuity, on unbroken stream of unity running from the 
base to the apex of the entire organic series. I'he plant and the 
animal, the lowliest organised and the most complex, the miimtesi 
and the largest, are related to each other so as to constitute ont 
majestic organic whole. Now to this splendid continuity prac 
tical biology presents no adverse fact. All our most recent and 
most accurate knowledge confirms it. But Mr question is. Docs 
this continuity terminate now in the living series, and is there 
then a break — a sharp, clear discontinuity, and licyond, another 
realm immeasurably less endowed, known as the realm of 
not -life ? or, Does what has been taken for the clear-cut boundary 
of the vital area, when more deeply searched, reveal the presence 
of a force at present unknown, which changes not-living into the 
living, and thus makes all nature an unbroken sequence and a 
continuous whole? That this is a great question, a (|uestion 
involving laige issues, will he seen by all who have funuliarised 
themselves with the thought and fact of our times. But we must 
treat it purely as a question of science ; it is not a question of 
life Jirs/ appeared upon the earth, it is only a question of 
whether there is any natural force sr/ifr/ at work building not-living 
matter into livix^ forms. Nor have we to determine whether or 
not, in the indefinite past, the not-Wtal elements on the earth, at 
some point of their highest activity, were endowed with, or 
liecame possessed of, the properties of life. 

On that subject there is no doubt, llie elements that com- 
pose protoplasm — the physical basis of all living things ~are the 
familiar elements of the world without life. The mystery of life 
is not in the elements that compose the vital stuff. We know 
all, we know their properties. The mystery consists x<» 4 r/y 
in 4 ^ these elements can be so combined as M ac^re the trans- 
cendent properties of life. Moreover, to the investigator it is not 
A question 01 wkat mtaus matter dead — without the shimmer of 

a vital quality^ became either slowly or suddenly possessed of the 


properties of life. Enough for us to know that whatever the power 
that wrought the change, that power was competent, as the issue 
proves. But that which calm and patient research has to deter- 
mine is whether matter demonstrably nof truing can be, without 
the aid of organisms already living, endowed with the propertieri 
of life. Judged of hastily, and apart from the facts, it may appear 
to minds that an origin of life from not-life, by sheer 
physical law, would be a great philosophical gain ; an indefinitely 
strong support of the doctrine of evolution. If this were so, and, 
inde^, so far as it is believed to be so, it would speak and 
does speak volumes in favour of the spirit of science pervading 
our age. For although the vast majority of biologists ui Europe 
and America accept the doctrine of evolution, they are almost 
unanimous in their refusal to accept as in any sense competent 
the reputed evidence of “spontaneous generation " ; which de- 
monstrates, at least, that what is sought by our leaders in science 
is not the mere support of hypotheses, cherished though thq^ may 
be : but the truth, the uncoloure 1 truth, from nature. But it 
must be remember^ that the present existence of what has been 
called “ spontaneous generation," the origin of life de ncuo to- 
day, by pnysical law, is by no means required by the doctrine of 
evolution. Prof. Huxley, for example, says, “If all living 
beings have lieen evolved from pre-existing forms of life, it is 
enough that a single particle of protoplasoi should once have 



apticared upon the globe, as the result of no matter what 
agency ; any further independent formation of protoplasm would 
be sheer waste.** And why? we may ask. Because one of the 
most marvellous and unique properties of protoplasm, and the 
living forms built oat of it, is the power to multiply indefinitely 
and lor ever ! What need, then, of spontaneous generation? It is 
certainly true that evidence has lieen adduced purporting to sup- 

f >ort, if not establish, the origin in dead matter of the l^st and 
owest foims of life. But it evinces no prejudice to say that it 
is inefficient. For a moment study the facts. The organisms 
which were used to test the point at issue wei’c those known as 
Septic* The vast majority of these are inexpressibly minute. The 
smallest of them, indeed, is so small that, as I have said, fifty 
millions of them, if laid in order, would only fill the 
hundredth part of a cubic inch. Many are relatively larger, but 
all are supremely minute. Now, these organisms are universally 
present in enormous numbers, and ever rapidlymcrcasing m all 
moist putrefactions over the surface of the globe. 

Take an Ulustration prepared for the piin»«e and taken direct 
from nature. A vessel of pure drinking water was token 
during the month of July at a temperature of 65* F., and 
into U was dropped a few shreds of fi^ muscle and brain. It 
was left uncovered for twelve hours ; at the end of that time a 
small blunt rod was inserted in the now somewhat opalescent 
w ater, and a minute drop token out and properly plaora on the 




Oct. 23, 1884] 


NATURE 


621 


microscope, sad, with a lens just competent to reveal the minutest 
objects, exiwn^. The held of view presented is seen in Fig. i, 
A, But — ^with the exception of the dense masses which are known 
as xoogloea or bacteria, fused toother in living glue — the whole 
6M was teeming with action, ^ch minute organism gyrati^ 
in its own path, and darting at every visible point. The same fluid 
was now left for sixteen hours, and once more a minute drop was 
taken and examined with the same lens as before, llie field pre- 
sented to the eyt is depicted in Fig. 1 , a, where it is visible that 
whilst ^e original oiganism persists yet a new organism has arisen 
in and invaded the fluid. It is a relatively lonp; and beautiful spiral 
fonm and now the movement in the field is entrancing. The 
original organism darts with its vigour and grace, and rebounds 
in all directions. But the spiral forms revolving on their axes 
glide like a flight of swallows over the ample area of their little 
sea. Ten hours more elapsed and, without cliange of circum- 
stances, another drop was taken from the now palpably putrescent 
fliud. I'he result of examination is given in Fig. i, c, where it 
will seen that the first organism is still abunJant, the spiral 
organism is stUl present and active, but a new and oval form, 
not a bacterium, but a f/ionat/f has appeared. And now the 
intensity of action and beauty of movement throughout the field 
utterly defy description, gyrating, darting, spinning, wheeling, 
rebounding with the swiftness of the grayling and the beaut} of 
the bird. Finally, at the end of another eight to sixteen hours 
a final ** dip was taken from the fluid, and under the same lens 
it presented as a field what is seen in Fig. i, D, where the largest 
of the putrefactive ot^^isms has appeared and has even more 
inteoM and more varied movements than the others. Now the 
question before us is, ** How did these organisms arise ? ** The 
water was pure ; they were not discoverame in the fresh muscle 
of fish. Yet in a dozen hours the vessel of water is peopled witli 
hosts of individual forms which no mathematics could niiml>er ! 
How did they arise ? from univeraolly diffused eggs? or from the 
direct physical change of dead matter into living forms ? Tw*clve 
years ago the life-histories of these forms were unknown. We 
did not know biologically how they developed. And yet 
with this great deficiency it was considered by >ome that their 
mode of origin could be determined by heat experiments on the 
adult forms. Roughly the method was this. It was assumed 
that nothing; vital could resist the lioiling point of water. Fluids, 
then, containing full-grown organisais in enormous multitudes, 
chiefly bacteria, were placed in flasks, and boiled fur from five to 
ten minutes. While they were boiling the necks of the flask<« were 
hermetically closed ; and the flask was allowed to remain unopened 
for various periods. The reasoning was ; “ Boiling has killed all 
foims of vitdity in the fla»k ; by the hermetiual sealing nothing 
living can gain subsequent access to the fluid ; therefore, if living 
OTfBnisms do apjniar when the flask is opened, they must have 
ansra in the dead matter dt novo by spontaneous generation, 
but if they do never so arise the probability is that they originate 
in spores or eggs. ” 

Now it must be observed concerning this method of inquiry 
that it could never be final : it is incompetent by deficiency. 
Its results could never be exhaustive until the life-histories of 
the organisms involved were known. And further : although 
it is a legitimate method of research for partial results, and was 
of necessity employed, yet it requires precise and accurate 
manipulation. A thousand possible errors surround it. It can 
only yield scientific results in the bands of a master in physical 
experiment. And we find that when it has secured the requisite 
skill, as in the himds of Prof. Tyndall, for example, the result 
hu been the irrMktible deduction that living things have never 
been seen to originate in not -living matter. ITicn the ground 
for the strictly biological inquiry, How do they 
onginate? To aiuwer that question we must study the life- 
histories of the minutest forms with the same continuity and 
thoroughness with which we study the development of a cray- 
fish or a butterfly. The difficulty in the way of this is the 
extreme minotenesi of the organisms. We require powerful and 
perfect lenses for the work. Happily during the last fifteen 
years the improvement in the structure of the most powerful 
mnses has been great indeed. Prior to this time there were 
yi g jl» h lenses that amplifi:;d enormously. But an enlargement 
of Uie in^e of an object avails nothing, if there be no con- 
cttrreot disclosure of detaiL Little is gained by expanding the 
imm of an object from the ten-thousandth of an inch to an inch, 

• ^ equivalent revelation of hidden details. It 

tt Ui this revealing quality, which I shall call magnificathn as i 
distmct from amplification^ that our recent lenses so brilliantly 


excel. It is not easy to convey to those unfamiliar with objects 
of extreme minuteness a correct idea of what this power is. 
But at the risk of extreme simplicity, and to make the higher 
reaches of my subject intelligible to all, 1 ^oold fain make this 
plain. 

But to do so I must begin with familiar objects, objects used 
solely to convey good raative ideas of minute dimension. I 
begin with small objects with the actual size of which you are 
familiar. All of us have taken a naked-eye view of the sting of 
the wasp or honey-bee ; we have a due conception of its size. 
This is the scabbard or i^eath, which the naked eye sees.^ Within 
this ore two blades, terminating in barbed points. The point of 
the scabbard more highly magnified is presented, showing the 
inclosed barbs. One of the barbs, looked at on the b^bed 
edge, is also seen. Now these two barbed stings are tubes, 
with an opening in the end of the barb. Each is connected with 
the tube of the sac c. This is a reservoir of poison, and D is 
the gland by which it is secreted. Now I present this to you, 
not for its own sake, hut simply for the comparison, a com- 
parison which struck the earliest microscopists. Here is the 
scabbard carefully rendered. One of the stings is protruded 
below its point, as in the act of stinging: the other is free 
to show its form. Now the actual length of this scabbard in 
nature was the onedhirtieth of an inch. 1 have taken the point 
c of a fine cambric sewing needle, and broken it off to slightly 
less than the one-thirtieth of an inch, and magnified it os the 
sting is magnified. Now here wc obtain an instance of what I 
mean by magnification. The needle-point is not merely bigger, 
unsuspected details start into view. I'he sting is not simply 
enlarged, but all its structure is revealed. Nor can we fail to 
note that the fin/s/t of art differs frt)m that of Nature. The 
homogeneous gloss of the needle disappears under the fierce 
scniiiny uf the lens, and its delicate point bectmics furrowed and 
riven. But Nature’s finish reveals no flaw, it remains perfect to 
the last. 

We may readily amplify this. The butterflies and moths of 
our native lands wc all know ; most of us have seen their minute 
eggs. Many are quite visible to the unaidetl eye ; others are 
extremely minute. A gives the egg of the Small While Butterfly,* 
i» that of the Small Tortoiseshell, c that of the Waved Umber 
Moth, D that of the Thorn Moth, E that of the Shark Moth, 
at K we have the delicate egg of the Small Emerald Butterfly, 
and at G an American Skipper, and finally at 11 the egg of a 
moth known as Mania Maura. In all this you see a delicacy of 
symmetry, structure and carving, not accessible to the eye, but 
clearly unfolded. We may, from our general knowledge, form 
a correct notion of the average relation in size existing between 
butterflies and their eggs ; so that we can compare. Now there 
is a group of extremely minute insect-like forms that are the 
parasites of birds. Many of them are just plainly visible to the 
naked eye, 01 hers arc loo minute to be clearly seen, and others 
yet again wholly elude the unaided sight. The c Epizoa generally 
lodge themselves in various parts of the plumage of birds ; ana 
almost every group of birds becomes the nost of some specific or 
varietal form with distinct adaptations. There is here seen a 
parasite that secretes itself in the inner feathers of the peacock, 
this is a form that attacks the jay, and here is one that secretes 
itself beneath the plumnge of tne partridge. 

Now these minute creatures also deposit eggs. They are placed 
with wonderful instinct in the part of the plumage and the part 
of the feather which will most conserve their safet}^ ; and they 
are either glued or fixed by their shape or by their spine in the 
position in which they shall be hatched. I show here a 

group of the eggs of these minute creatures. I need not call 
your attention to their beauty ; it is palpable. But 1 am fain to 
show you that, subtle and refined as that beauty is, it is clearly 
brought out. 'J'hc flowcr-like beauty of the egg of the pea- 
cock^ parasite, the delicate symmetry and subtle carving of 
the others simply entrance an observer. Note then that it 
is not merely enlarged specks of form that wc are beholding, 
but such true m^nifications of the objects as bring out mb 
their subtlest details. And it is this quality that must charac- 
terise our most powerful lenses. 1 am almost comj^lled to note 
in passing that the beauty of these delicate and minute objects 
must not M considered an end^a purpose — in Nature. It is not 
so. The form is what it is because it must he so to serve the 
for which the egg is formed. There b not a superfluous spinS}. 

' A msguified image of the bee's sting was projected on the screen. 

^ A senes of the eggs of butterflies were then shown, ns were the otdnctn. 
successively referred to but not here reproduced. 
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not' a anden petal In the floral eggt oot nnneeded line of 
dialing in the decorated ihell. It ii shaped beautifuUv bjwauM 
its shape is needed. In short, it is Nature’s method ; the identi- 
fication of beauty and use. But to resume. We niay at this 
point continue our illustrations of the analytical power of modeiatc 
lenses by a beautiful instance. We are indebted to Albert 
Michael of the Linnean Society of England for a masterly 
treatise on a group of Acari, or MUes^ known as the Oribatiaee. 
Many of these he has discovered. The one before you is a full 
grown Nymph, of what is known as a paimtetneium. It is 
%eply interesting as a form ; but for us its interest is that it 
is minute, being only a millimetre in length. But it repeatedly 
•casts the dorsal skin of the abdomen. Each skin is bordered by 
a row of exquisite scales ; and then successive rows of these 
scales persist, forming a protection to the entire organism. Mark 
then that we not only reveal the general form of the Nymph, but 
the lens reveals the true structure of the scales, nut enlargement 
merely, but detail. The egg of the organism, still more mag- 
nified, is also seen. 

To vary our examples 'and still progress. W*c all know the 
appearance and structure of chalk. 'I'hc minute Koraminifera 
have, by their accumulateil tests, mainly built up its enormous 
masses. But there is another chalk known ns Barbndocs earth ; 
it is silicemiK, and is ultimately composed of minute and beauti- 
ful skeletons such as those which, enormously magnificfi, you 
now sec. These were the glassy envelopes which firotected 
the living sjjeck that dwell within and built it. They are the 
minutest of the Kadiolaria, which peopled in inconceivable 
multitudes the Tertiary oceans ; and, as they died, their minute 
skeletons fell down in a continuous rain upon the ocean bed, 
and l)ccamc cemented into solid rock, which geologic action has 
brought to the surface in Barbadoes, and many other parts 
of the earth. If a piece of this earth, the size of a bean, be 
boiled in dilute acid and washed, it will fall into powder, the 
ultimate grains of which are such forms as these which you see. 
The one iKjfore you is an instance of exquisite refinement of 
detail, 'rhe form from which the drawing of the magnified 
image was made was extremely small — a mere white speck in 
the strongest light uj)on a black ground. But you observe it is 
not a speck of form merely enlarged. It is not merely beauty 
of outline rimdc bigger. But there is—as in the delicate group 
you now see — a perfect opening up of otherwise absolutely in- 
visible details. We may strengthen this evidence in favour of 
the analytical power of our higher lenses, by one more familiar 
example, and then advance to the most striking illustration of 
this power which our most perfect and powerful lenses can 
afford. I fear that it may be taking too much for granted to 
assume that every one in an audience like this has seen a human 
flea ! Most, however, will have a dim recollection or suggestive 
instinct as to its size in nature. Nothing striking is revealed by 
this amount of magnification excepting the existence of breath- 
ing pores, or spiracles along the scale armour of its body. But 
there is a trace of structure in the termin.il ring of the exo- 
skeleton which we cannot clearly define, and of which wc may 
desire to know more. This can be done only by tlie use of far 
higher powers. 

To effect this, we must carefully cut off this delicate structure, 
and so prepare it that we may employ upon it the first of a 
fl^es 01 our highest ptiwcrs. The result of that examination is 
given hcre.^ You see that the whole organ has a distinct form 
and border^ and that its carefully carved surface gives origin to 
whecl-likc arcolm which form the bases of delicate hairs. The 
function of this organ is really unknown. It is known from its 
position as the ; and from the extreme sensitiveness of 

the hairs to the slightest aerial movement may be a tactile organ 
warning of the approach of enemies, the eyes have no power to 
see. But wc have not yet readied the ultimate accessible struc- 
ture of this organ. If wc place a portion of the surface under 
one of the finest of our most powerful lenses, this will be the 
result.* Now, without discussing the real optical or anatomical 
value of this result as it stands, what I desire to remind you of 
is (1) the natural size of the flea ; (2) the increase of knowledge 

K ined by its general enl^ement ; (3) the relation in size 
tween the flea and its pygidmm ; and (4) the manner in which 
our lenses reveal its structure, not merely amplify its form. Now 
these simple and yet needful preliminaries you will be 
TOle to foUow me in a careful study of the least, the very lowliest 


and smallest, of all living things. It lies on the very verge of our 
present powers of optical aid, and what we know concerning it 
will convince you that we are prepared with competent skill to 
attack the problem of the life-histories of the smallest living 
forms. The group to which the subject of our present study 
belongs is the Bacteria. They are primarily staff-like organisms of 
extreme minuteness, but may be straight, or bent, or curved, or 
spiral, or twisted rods. This entire projection is drawn on glass, 
with camera lucida^ each object ^mg magnified 2000 diam^, 
that is to say, four millions of times in area. Y et the entire 
drawing is made; upon an area of not three inches in 

diameter and afterwards projected here. The objects therefore 
are all equnlly magnified, and their relative sizes may be seen. 
The giant of the series is known as Spirillum volutans ; and you 
will sec that the representative species given become less and 
le^s in size until we reach the smallest of all the definite forms 
and known to science as Bacterium termo. 

Now within given limits this organism varies in size, but if a 
fair average be taken its size is such that 5o,ooo,ocx> laid in order 
would only fill the one-hundredth of a cubic inch. Now Ae 
majority of these forms m(n.>e with rapidity and grace in the flui^ 
they inhabit. Hut how ? by what means ? By looking at the 
largest form of this group you will see that it is provided with two 
delicate fibres, one at each end. Ehrenberg and others strongly 
susjjectcd their existence, and we were enabled, with more per- 
fect lenses, to demonstrate their presence some twelve years 
'J'hcy are actually the swimming organs of this Spirillum, iiie 
fluid is lashed rhythmically by these fibres, and a spiral move- 
ment of the utmost grace results. Then do the intermediate 
forms that move also possess these flagella? and^ docs this least 
form in nature, viz. Bacterium termo^ accomplish its bounding and 
reliounding movements in the same way? Yes! by a senes of 
resolute efforts, in using a new battery of lenses — the finest that 
at that time had ever been put into the hands of man — I was 
enabled to show in succession that each motile form of Bacterium 
up to /y. Itneola accomplished its movements by fibres or flagella j 
and that in the act of self-division, constantly taking place, a new 
fibre was drawn out for each half before sejiaration. 

{To be continued * ) 


THE PERIPATETIC METHOD OF INSTRUC- 
TION IN SCIENCE AND ITS DEVELOPMENT'^ 

' 1 '* HE object of this paj^cr is to plead for the introduction of 
* science as a j^arl of the system of ordinary education in 
all public elementary schools, and to descrilie the method by 
which alone, in the opinion of the writer, it is possible that this 
should be accomplished. There is a general consensus of opinion 
that a far larger place than has hitherto l)een allowed in England 
should be asiHgned to science in our national system of educa- 
tion, as well as in our grammar-schools and Universities ; but 
no strong conviction yet exists that a certain amount of strict 
and definite scientific training should be given to all the scholars 
in our public elementary schools as soon as they are prepared to 
receive it, which is practically found to be after they have passed 
the fourth standard. The extent of this claim for the introduc- 
tion of science as a part of the ordinary curriculum of a public 
elementary school must be noted, in order that the worth and 
importance of the proposed method for securing thoroughly 
cfl’eclivo teaching may lie understood. 

The provision of special scholarships for those who posse^ 
exceptional intellectual power — admirable and necessaiy as this 
is — does not meet the broad claim I make. To furnish stages 
in the ladder by which a lad of mark, endowed with “ five 
talents,” may climb from the elementary school to the science 
college, is only to offer to the children of the poor opportunities 
to which they are justly entitled by virtue of the fact that genius, 
like truth, can neither be bought or sold, and is bestowed upon 
men entirely apart from any considerations connected with 
rank and circumstances. But scholars of average ability, toose 
who have no special endowments qualifying ^ cx^ptionM 
careers, ought not to be kept in icnorance of the fixed laws and 
the majestic marvels of the worW in which they will have to 
labour, or to be deprived of the pracUcal guidance, the intellec- 
tual interests, and the protection against coarse and degrading 
tastes, whiA scientific training is capable of bestowing upon 


• Tk^.W^idium of the flea, very highly magnified, was here shoifl’n. 

An lUustradon of the pygidium structure seen with i/asth immersion 
was given 


* Paper read at the Social Science Congress, September as, by Henry W. 
Croeskey, LL.P., Cheimuui of the School Management Committee of the 
Birmingnnm School Hwid. 
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their lives. Only a few can rise to eminence ; and it is an un- 
niiti^ted misfortune for any lad to be encouraged to trust to his 
mtellectual powers for his daily bread, unless he has a fair 
dhanm of becoming eminent ; but all may ]>ossess the scientific 
knowledge which will give dignity to their daily toil ; and the 
workshop itself may be ennobled. 

Neither does the establishment of higher-grade Board schools, 
in which scientific instruction is given, meet the necessities of 
the case. The vexed and complicated questions involvetl in the 
general organisation of the veiy miscellaneous collection of 
spools now existing in England do not fall within the scoj^ of 
thte paper ; but I find that many members of School Boards 
Mieve that all that is requiretl for scientific instruction will be 
done when higher grade Board schools are opened ; and, by 
m^ns of examinations and scholarships, admission is brought 
within reach of a certain number of poor children unable to nay 
the fee. 

Now, the grading of schools must educationally depend upon 
the time which the scholars can be cxiKCted to devote to educa- 
Hon ; and each grade of schools ought to have a curriculum, 
determined in its extent and balanced in its parts, according to 
the number of years which can be spent upon it. 'J'he public 
dementary school should furnish the coinpletest possible educa- 
tion for those who can remain at school until the age of fourteen 
or fifteen ; the higher-grade schools, which properly belong to the 
secondnr}* system, should lie adapted to the wants of •scholars who 
can be retained a year or two longer. The higher-grade school 
cannot therefore supjily the place of the public elementary school 
to the poor man, who is obliged to send his children to work at 
a comparatively early a^c ; the number of subjects taught, and 
the relative number of hours given to them, will not be lialanccd 
in a way to suit his requirements. 

My contention is that science ought not to be omitted from 
the educational training of the poorest of our people. The daily 
concem of the lives of the poor is with forces and materials 
upon which science throws the strongest light, 'rheir work is 
bound up with scientific laws. Want of knowledge often means 
bad work or want of work ; and even the spread of pestilence, 
disease, and death. 


The establishment of higher-grade Board schools ought not, 
therefore, under any circumstances, to be permitted to lower the 
standard of education in public elementary schools. 1 speak 
emphatically on this point, because I believe that the working 
men of this country will need to take the most watchful heed 
lest they should bo deprived of the eiiucation all their children 
are capable of receiving by the relegation of scientific subjects to 
schools placed beyond their reach by high fees, mitigated by only 
a small projKirtion of free scholarships. 

flu Neither will the opening of technical schools suffice for the 
scientific instruction of our peojde. Technical scliooJs cannot 
do their proper work if their students have h.id no preliminary 
trmning, and are unfamiliar with at least the elementary 
principles of physics. Lads who h.avo grown into young men 
without being carried through any systematic and experimental 
course of scientific instruction will find it almost impossible, 
after they have left school, to prepare themselves properly for 
taking advantage of technical colleges, especially when, as 
Wong the working classes, their evenings only are at their own 
disposal. 


in order tliat science may be effectively taught in public ele- 
mentary schools, the following conditions must ^ observed : — 
I. // mtts^ he taught txperi mentally , — Actual demonstration 
every stage. At no point at 
i^ucn an experiment is possible must it lie omitted. The minds 
of^oung lads of the type of those attending public elementary 
schools will be opened and enlarged by experimental demon- 
strations, but they will not be reached in any other way. 
Scholars may be able to pa s examinations by getting up text- 
books ; but unless they are made experimentally familiar with 
the principles of the science they are ‘tudying, their knowledge 
will hang as a dead weight upon their minds, impeding rather 
quickening their intellectual activity. Those who have 
witnes^^, as I have often done, the effect of an experimental 
j«son in science upon large classes of children, often drawn 
nwn the poor^t of the po?r, will not think this insistence upon 
a pjemtude of experiments exaggerated. The demonstration 
tboro^hly their minds ; their eyes glisten ; there is a 

long-drawn Ha when the result accords with the theory which 
the teacher has expewded ; and que.>tion8 will soon show that they 
are not merely wondering at a conjuring tri^, but that a new 


world, hidden within the world of machinery with which they 
are familiar through the daily avocations of their parents, it 
being revealed to them. 

2 . Science must not only be taught expcrimenlally, but sys- 
tematically and continuously. The “getting up^’ of ^onle 
branch of science during three or four months as a “specific 
subject *' for examination is of little use. “ Passes ” may be 
uon ; but no scientific training will he given. 

From these conskleratioiis it directly follows that special 
science demonstrators must be appointed if our scholars are to 
receive a scientific training of any worth. It may be asked, 
cannot the work l>c done by one of the ordinary masters of the 
school ? I am bound to reply that in my ojunion — an opinion 
not lightly formed, but based on observations extending over a 
not inconsiderable area—* it is absolutely impossible to obtain any 
training which can lie calleil scientific, and prove of practiced 
value, for the scholars of our public elementary schools, without 
the apixiintment of special science demonstrators. 

In the first place, no man can be a good science demonstrator 
who does not devote to the work the greater ]>arl of his daily 
life. To perform experiments well is as much an art to be 
acquired by continuous study and practice as playing the piano. 
Fertility of resource, quickness of eye and hand, steadiness of 
mind, keenness of obscr\'ation, are qualities essenti.nl to the 
demonstnator, which cann »t be acquired without culture or 
ret.nined without const:iiii employment. The master of a school 
has many subjects to teach an<l many duties to discltarge. He 
cannot, by any possibility, give any sufficient proportion of his 
time to the art and practice of scientific demonstration. 

It may be said that an cxt>erl cannot be required for scholars 
of tlu* age of those attending pul die elementary schools, and 
that any experiments they can understand can be easily per- 
formeil by any ordinary teacher. 'Ihose whvi have studied any 
branch of physical science, however, will, I think, agree witn 
me that no science can be well taught except by a man who hi« 
had a special scientific training ; and that the simplest experi- 
ments are best jicrformed and made the most intelligible by tWe 
capable of carrying on the more recondite and difficult investi- 
gations. 

It is a great mist.akc tf) im.igine that it is a light and easy 
matter to experiment before a class of scholars, such as those 
found in our Buatd schools, 'fhey arc on the alert for any 
mistake ; they arc rca<ly to raise the most curious and subtle 
doubts, and to ask the most perplexing questions. 'I’he only 
man capable of dealing with such a class of scholars is a man 
they arc compelled to recognise as a master of the science he ia 
teaching. 

In the second place, even if the head master of a public ele- 
mentary school were a scientific expert and managed to keep 
abreast with the .aflvance of the scientific knowledge of his day, 
he would find it comidclcly out of his power to act as a science 
demonstrator and to conduct the general work of his school. 
The prejjaration necessary for giving a good science lesson can- 
not be made without a larger expenditure of lime than the proper 
management of his school will leave at his disposal. Ine me- 
chanical arrangements for experiments often demand long- 
continued and anxious watchfulness and care. Every experiment 
ought to be tried over, before it is performed in the class, to 
avoid the risk of failure. I'he proper selection of experiments, 
as well as their performance, is in itself an art. 

For the leaching of science in jiublic elementary schools,, 
therefore, these things are necessary : (i) sufficient apparatus^ 
and of course a laboratory in which experiments can lie pre- 
pared ; and ( 2 ) a staff of special science demonstrators. 

The cxjicnsc of jiroviding apparatus, building a laboratory, 
and supporting a .science demonstrator at every .single school in 
town and country, would be as enonnous a.s unnecessaiy. Bpr 
the general adoption, however, of what is known as the “peri- 
patetic” method of instruction, all difficulties can be solved ; and 
science con be effectively taught in every public elementary 
school. 1 do not think, indeed, that any other satisfactory 
method can lie devised by which the whole of our elementary 
schools can be reached and the services of those trained scientific 
men, whose teaching of the elementary principles of science is 
alone to be relied upon, be secured for the great mass of 
people. The peripatetic method has been adopted in 1 dverpooi 
and Birmingham, and as 1 can testify so far as Birmingham is 
concerned, the resulu have been as satisfactory as remarkable. 

The chief characteristics of this method are extremely 
simple ! — 
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I. As r^rds “plant/' it involves (i) the building of a 
laboratoiy in some central position ; (2) the purchase of a stcKk 
of apparatus ; (3) the provision of a small hand-cart by which 
boxes containing apparatus can Ikj readily carried from school to 
school. 

II . A special science demonstrator is appointed, with such 
assistants as the number of schools to he dealt with may require. 

III. The duties of the science demonstrator are (i) to prepare 
a scheme of lessons and arrange the experiments for their illus- 
tration \ in Birmingham, in the hoys’ departments, mechanics 
is taken as a “specific subject,” and in some schools magnetism 
and electricity are added ; in the girls’ departments, domestic 
economy is taken, and animal physiology is in some cases 
added ; (2) to visit the schools in succession, and give at each 
school a lesson profusely illustrated by experimcniH, the re- 
quisite apparatus being brought by the hand-carl horn the 
central laboratory. 

ly. The regular staff of the school assists the demonstrator, 
and is assisted by him in the following ways ; — 

(1) A teacher on the staff of the school is pre-ent at every 
demonstration, and is thus prepared to enforce and continue its 
lessons in the intervals elapsing between the demonstrator’s 
visits. 

(2) The scholars have opportunity given them during school 
hours to write answers to rjucslions set by the doiii mslrutor, who 
eximines their papers. 

In Birmingham a “demonstration” is given in each depart- 
ment once a fortnight. It would be, however, a great improve- 
ment if the demonstrator or one of his staff could visit each 
school once during every week, 'fhe science staff consists of a 
chief demonstrator (Mr. W. Jerome Harrison^ F.Ci.S., whose 
services deserve the warmest acknowledgment), three assistant 
denionstrators, who assist in giving lessons at the schools, aiul a 
junior laboratory assi .taut. Two youths arc employed to work 
the liand-cafi. 'fhe whole amount of salary paid to this stafi* 
amounts to 750'. per annum. 

.Scientific instruction is given bv this method in t hi ity boys’ 
scho iJs and thirty girls^ schoo.'s, containing about 32,000 
scholars, the numbers in tlic classes and the specific subjects 
taken being : — 

Mechanics 2400 Boys 

Magnetism and KIcctricity 300 ,, 

Domestic Economy 1800 (Brls 

Animal Physiology 100 ,, 1 

Objections may possibly be taken to this system in the follow- | 
ing directions .— 

I. Its cost , — It being granted, however, that thorough and 
systematic scientific instruction ought to be introduced into 
elementary schools, the peripatetic method is the very cheapest 
that can be devised. One set of apparatus serves for many 
schools, and one laboratory suffices for the preparation of the 
experi'iients. The services of the staff arc utilised to the 
utmost ; and the amount of salary to be charge<l against each 
school is trifling. Supposing twenty schools in a town or 
neighbouring villages to be grouped together, the system might 
be worked at a very slight expense to each. The investment of 
capital required would be less than 1000/., viz. : — 

Building of Central l-aboratory ' 700 

Appatptus 300 

£1000 

The annual working expenses would lie — 

Salaries of science demonstrator and assistant ... 

Waste of chemicals, renewal of apparatus, kc, .. 50 

Ext-iense of moving apparatus from laboratory to 
school 50 

£y>o 

Ample provision could be made at this cost for twenty schools, 
each havi^ accommodation for w or 400 children, t\c, each of 
the associated schools could obtain, for about 25/. a year, 
thoroughly good experimental instruction for all scholars who 
have passed the fourth standard. 

It may be asked whether^ in the short time that can be 
allowed for any specific subject, it is possible to obtain results 
of sufficient educational worth to justify the expenditure of 
labour, thought, and money I am advocating. As a reply to 

* Thff BirnUnghMii laboratory cost (with fittings) 1450/., but it has a Isc- 
tors-room and imvats rocaa lor demonstrator attachsd. 


this objection, I can point without fear to the results actually 
attained in Birmingham ; an hour to an hour and a half a weex 
being all the time which has been spared for science, including 
the fortnightly demonstration, the recapitulation, and prepara- 
tion of exercises, '^e teaching being experimental, an impe- 
ls made upon the minds of the scholars which can neither be 
equalled or measured by the effects of ordinaiy class teaming, 
lecturing, or book work. The scholars are induced to think, 
and read, and prepare models of machines and drawings out of 
school hours ; and during school hours they are found to apply 
themselves with a will to their scientific exercises. Prof. Poynt- 
ing (of Mason College) has examined a large number of boys 
competing for a scholarship, and reported to the Board that 
“the l)oys showed that the}^ had seen and understood the ex- 
periments which they described, that they had been taught to 


physical ideas to them.” Specimens of the models made by 1 
children, their drawings, a d examination papers, have been 
exhibited at the International Health Exhibition, of which the 
subjoined account is given in the School Board ChronicU (August 
9, 1884) ; — “ The cabinet of machines and models and copies of 
the .science apparatus used by the demonstrators in their experi- 
ments is well worthy of a visit. It shows the extent and nature 
of the interest which the children take in this practical form of 
education. Most of the models have been made by the children 
at their homes, and often with very inferior tools. One lad has 
a copy of the Chinese windlass, another makes a little pile 
engine, and a third illustrates the inclined plane, a fourth the 
mariner’s compass, and so on through a great variety of objects, 
until a very tolerable little collection of rough but serviceable 
apparatus has been brought. In cases extending the length 
of one of the walls of the room is a collection of specimen 
papers and drawings, prc]>ared at the {Icmonsirator’s fortnightly 
examination of the results of his preceding lesson, and no 
further justification of the system than these papers can be 
needed. ” 

In comparing these models and papers with others, it must be 
rememliered that the Birmingham work was not done in any 
“ hijjher-graclc ” institutions, with high fees and picked scholars, 
but indicates the kind of scientific training that may be given 
by the help of the peripatetic method in any public elementar) 
school. 

III. Ci real anxiety is fell by many lest the introduction 01 
science into elementary schools should result in mere “cram ” 
and a number of hard technical words be repeated by rote to b< 
forgotten as soon as school is left. It is not unusual to hear i 
laugh raised by tlic quotation of some technical word from at 
examination paper, as though its use reduced the system to or 
absurdit)^. Scientific facts arc, however, most clearly expresset; 
in scientific language. Even young scholars gain by knowing 
the ri^ht uords by which physical facts and laws are described 
and their intellects are bemuddlcd by vague expressions. Th< 
employment of scientific words is no proof of “cram.” I 

as a matter of course, that the attempt to teach science withoui 
demonstrating experimentally every fact and law, must result ii 
cramming of the worst description ; but expcrinttntal tecKfUn^ 
gives the death- hi mv to cram, 

IV. Will not, however, it is sometimes asked, the introduc 
tion of this system of scientific teaching interfere with the pro 
gross of the children in writing, reading, and arithmetic? Wil 
not the elements of ordinary education be neglected because o 
the attention demanded for such scientific subjects as mechanics 
magnetism, and electricity ? On the contrary, it is found as \ 
matter of fact, that the intellectual life of the school is quickened 
in every direction by the study of science. The scholars fim 
that the “three R’s ” are not dull, dry, and abstract pursuits 
but keys to a world of new marvels and interests. The school 
under the Birmingham Board in which there is the keen« 
interest in science are certain to prove the schools in which 
ordinary work is best done. Since 1880, when Ae science dc 
monstrator was first appointed, the percentage of passes in th 
“three R’s” has steadily increased, as well as the number c 

passes in specific subiecu. . , . ^ 

Number of posMes in Percentage of i 

' ^ specific subjects in the “ three 1 

1880 841 847 

1881 17^ 88 a 

1882 3114 92’o 

) New Code with 
I higherpequirements/^*^® 
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Various causes have, no doubt, contributed to this result ; but 
the proof is positive that the introduction of scienw has mt 
inierfered^ to say the least, with elementary education in the 

three R»s.” 

V. On the first introduction of the s}»stem there may be a 
certain amount of antagonistic feeling aroused^ amongst some 
head masters and mistresses. In Birmingham this was indeed to 
some small extent the case. Some head teachers feared that the 
demonstrator would prove a new inspector, who, having to 
discharge duties as a teacher, might unduly interfere with their 
own functions, and that some conflict of authority might occur. 
To the best of my knowledge, however, this feeling has entirely 
disappeared. The only complaints which I hear as Chairman of 
the School Management Committee, are when the experimental 
lessons are omitted at any school through any stress of examina- 
tion work or accidental circumstance. The masters find that 
the science demonstrators render them valuable assistance and 
do a work which it is out of their own power to accomplish. 

In order to apply the severest test to the peripatetic system, 
I applied to the nead master of a large school, situated in one of 
the very poorest districts in Birmingham, and attended by children 
whose social surroundings are, as a rule, almost as unfavourable 
to intellectual development as they can possibly be. The school 
has accommodation for 416 boys, and an average attendance of 
about 350, 414 being sometimes present during the week. 

The reply of the head master to my request that he would 
inform me of the results of the science teaching in his school, 
lifts the whole question out of the r^on of controversy. 

Dartmouth Street Boys' Board School^ 
Birmingham, Septemhert), 1884. 

Rev. Sir,— In reply to yours of this morning, I beg to make 
the following remarks 

The results from the science lessons given in this school are 
very gratifying. I have seen results in a variety of ways both in 
and out of school. 

The interest taken in these lessons, both by parents and boys, 
is surprising. Many a mother has, to my frequent knowledge, 
inconvenienced herself in her domestic duties on certain days 
when we have sent word for her boy to be present, as the science 
demonstrator was expected that morning. I'hc day is well 
remembered by most of them, and eagerly looked forward to. 
The attendance in the uppermost class is wonderfully increased 
'bn the mornings these lessons arc given. 

The results m other subjects in those standards where science 
is taught are none the less satisfactor>’. A greater intelligence 
and thought arc quickly discovered when wc arc dealing with 
the other subjects. 

Teachers arc more encouraged when brighter’inaterial to work 
with is placed in their hands. 

Other important subjects have impressed me very much, viz. 
the desire of the l>oys after leaving school to continue to study 
some science subject at some of our science classes. 

Older brothers, too, have l^n induced to goto science classes 
through seeing the growth of knowledge in those much younger 
than themselves. 

Many persons who have reason to come in contact with the 
boys after leaving school, have expressed themselves in tones of 
great regret that such instruction was not given when they 
attended school. 

I remain, Rev. Sir, 

Your obedient servant. 

Rev. Dr. Crosskey. T. H. Purcell 


The question therefore arises whether special provision 
cannot to made for scholars who must ultimately earn their 
living as working men, but whose parents can afford to keep 
them at school for two years after they have passed the sixth 
standard ? 

It is evident that for such scholars increased facilities for 
scientific study will have a peculiar, indeed almost an incal- 
culable, importance. 

They h.ive been well grounded in the first principles of science 
and familiarised with the management of apparatus and the con- 
duct of experiments during their school career. Their work 
in life will be largely increased, not only in pecuniaiy and 
mechanical, hut in intellectual and moral value, by scientific 
knowledge. 

To meet the w*ants of this class, a school h.as been opened as 
an experiment, in New Bridge Street, Birmingham, in premises 
belonging to the Chairman of the Board (Mr. George Dixon), 
who, at the cost of more than 2000/., has adapted them for 
the purpose, and placed them rent free at the service of the 
Board. 

The characteristics of this school are the following 

I . It is especially intended for scholars who will have to be- 
come working men, but whose parents can keep them at school 
after they have passed the sixth standard, and the fee (3^/. a 
week) is adapted to their means. 

II. While a seventh standard school under the Code, the 
instruction given is largely scientific and technical ; and a 
special staff of trained scientific men has lujcn appointed. There 
is a special master for chemistry and metalluigy ; another 
master for mechanics and physics ; a drawing master ; and a 
mathematic.'^l master ; a highly cjualificd scientific man being 
placed at the head. Workshop instruction is provided, and 
includes a knowledge of the chief wood tools, and the properties 
of materials, while it supplements the mechanical drawing of 
the schoolroom, and is an aid to the study of theoretical 
mechanics. 

III. The course of instruction is arranged to extend over two 
years. In the first year the scholars take ordinary standard 
work, together with mathematics, mechanics, drawing, chemistry, 
and workshop practice. 

In the second year the study of mathematics will be con- 
tinued, but it is intended that the scholars shall then specialise 
their studies in one of the following groups : (i) Chemistry and 
Metallurgy. (2) Mechanics and Machine l)rawing. (3) Physics 
and Gcomcti^. 

The peculiarity of this scheme is that it is not an attempt to 
benefit a few ])icked scholars or to pi ovide a higher-grade school 
for those able to pay high fees, hut that it is a continuation of 
the science training given by means t)f the perijiatetic method in 
every ordinary elementary school under the Board, 

It has already been made evident that a large capacity for 
scientific investigation — amounting, I believe, almost to a 
special genius for the study of science — exists among our 
English people, which has never yet received its full and fair 
development. The country is undouhtedly awakening to the 
necessity of making better provision for the study of science, in 
order that^our manufacturers may hold their own in the markets 
of the world. Other and higher blessings will follow in its 
train. Labour, in being made intelligent, will cease to be so 
loveless as it often is, and the lives of toiling thousands will he 
filled with larger interests, guided by finer tastes, and ^enriched 
with nobler joys. 


' As a development of the systematic and ex]>erimcntal system 
of saence training I have described— a systej.i only rendered 
possible of adoption by the employment of the peripatetic 
^ method— a new kind of ikiard school has been opened in Bir- 
mingham, for the purpose of enabling the scientific work com* 
menoed in the elementary school to l>e continued by the more 
^advanced scholars before th^ enter upon their respective cm- 
Iplorments in workshops and factories. 

I arrangements of the peripatetic system will suffice until 

I f rtandard is passed ; but special provision must be made 

I remain a year or two longer at school, 

employments render the extension of their 
I saenufic prying desirable. A laige proportion of those who 
i *“ • »tandard are obliged to cam their livings at once ; 

I vano^^ evening Hsiset are available. But a certain 

I n^rabev of woming dm can, an effort, manage to exempt 
I their duldien from tcril, for in extra two 


I 


THE ASSOCIATION OF GERMAN NATU- 
RALISTS AND PHYSICIANS 

'T'HE annual gathering of this influential Society was held this 
* year at Magdeburg during the week ending September 23, 
simultaneously with the yearly meetings of the German Botanical 
and Meteorological Associations. The proceedings were opened 
by the President, Dr. Gaehde, whose address was followea with 
a few appropriate remarks by Prof. Hochheim on the services 
rendered to science by Guericke and other distinguished 
physicists. 

ilie formal work of the meeting was opened with a paper by 
Prof* Rosenbach of Gottingen, on the microscopic organisms^ 
present in fettering wounds. After a brief reference to the dis- 
coveries of Koch and Ogston, the author dwelt upon his own 
investigations, whichbe claims to have proved t^ all puru- 
lent matter is primarily doe to minute animal organisms. The 
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most widespread of these germs is a yellow micrococcus, which, 
owing to its bunchy disposition when seen under the micro- 
scope, he has called the “grape coccus.” It displa3rs great 
vitality, and even after twenty or thirty years may give rise 
to rheumatic affections of the bones and joints. Another 
common species is the “chain coccus,” consisting of small 
granular bodies strung together and presenting the appearance 
of chains or wreaths (I'astcur’s chapclets*'). 

Owing to the colonial prdicy at present agitating German 
political and commercial circles, great interest was taken in a 
pa{>er by the African cxjilorer, Gerhard Rohlfs, on the positi >n 
of Africa with regard to Germany. It contained an historic 
sketch of the relations of Germany with the Dark Continent, 
recommended the establishm"nl of factories or trading stations 
in favourable places, but ultercfl a warning note against any 
premature scheme of emigration to Africa. 

The second general session opened with a memoir by Prof. 
Braun on the Island of Yesso and its inhaliitants, dealing with its ! 
geographical features, the character and social usages of its Aino i 
aborigines, and concluding with an expression of confident 
assurance that sooner or later Yesso must be drawn within the 
sphere of Kuro]ican culture. Some rcmnrks followed by Dr. 
Huyssen of Halle on the deej) hirings in the North German ' 
lowlands, A sketch was given of the borings executed since 
1868 .at the exnense of the IVussian Government, with special 
reference to the results obtained in the gypsum format i«» 'S at 
Sperenberg, twenty miles south of Berlin. Here a bed of rock- 
salt was met at a depth of 283 feel, through wliich the boring 
was continued down to 4051 H feet without reaching the bottom 
of the deposit. An account was given of the new method of 
boring, by which it became jiossiblc t<» sink a shaft to a depth 
corresponding to the height of the Brocken in the Ilarlz Moun- 
tains. 'Khe therm unelric observations made in connection with 
these opcral inns were staled to have fully confirmed previous 
views regarding the increase<l rate of lemiicrature from the sur- 
face downwards. 

Universal atlenliou was attracted by the essay of Dr. Kirch- 
hoff of Halle on “Darwinism and Racial Ivvolulion,” in which 
it was argued that the physical rievelopmout of peoples w.as inii- 
mately dependent on the natural conditions of their resp-'clive 
surrmndings. 'I’he inliabilants of northern lands arc noted for 
a preponderance of the pulmonary functions ; those of hot, 
moist, tropical regions for a more marked activity of the liver. 
Thus the strongest lungs prevail amongst the Mexicans, Peruvians, 
and 'i'ibetnns, who occupy the three highest plateaus on the 
surface of tlic globe. Tlist adanlation to the environment is a 
question, not of “predestined harmony,” but of natural selec- 
tion, is sliown by the evolution of the negro, the most perfect 
^ne of tropical man, who is found only in the Dark Coniineiil. 
The daily pursuits of a people are, on the other hand, constantly 
evoking special <irganic peculiarities, This is shown most clearly 
in the keen sense of smell, sight, and hearing observed in all 
hunting and pastoral tribes of the highlands and steppe-lands, 
as well as in the sense of locality, and the surprising physical 
endurance under hunger, thirst, and other privations. Sexual 
selection, again, operates in the development of the body — head, 
hair, beard, and the like ; in the style of dress and love of orna- 
ment ; and lastly, in the formation of the national character, valour 
and ferocity being mainly conditioned in the savage, the econo- 
mic and domestic virtues in civilised man, by the choice of partners 
in life, niM the rejection of unqualified wooers in the “ matri- 
monial market.” But, apart from tliis consideration, the prin- 
ciple of selection prevails in the moral as well as in the physical 
order. As mankind pressed northwards, irreprcs.sible spirits 
alone could sustain life under the depressing influences of bleak, 
Arctic surroundings. Hence the remarkably cheerful t< mpera- 
ment of the Eskimo, who are also bred to peaceful habits, for 
peacefully-disposed families alone could dwell under a common 
roof, as the Eskimo are fain to do in the total absence of fuel. 
Through over-population the Chinese have become the most 
frugal and industrious of peoples, in recent times emigrating to 
foreign lands and crowding out all more indolent or pretentious 
races. In the intemationd struggle £ar existence physical and 
mond superiority must always ten in Ihe long run. 

Even greater interest was taken in Prof. Finkler’s paper, 
with demonstrations on the bacillus of cholera and 
its culture. An outbreak of this epidemic last July at Bonn 
gave Prof. Finkler and Dr. Prior an opportunity of applying 
Koch's method to the study of the comma-shaped bacUlus, 
which showed a remarkable resemblance to that of Asiatic 


cholera cultivated by Koch. It was found associated with large 
masses of the spiral -shaped organism, but with no other germ of 
specific appearance. These forms could not be detected in pre- 
parations of normal or any other pathological excreta under ie 
same method of treatment. But after several failures a comma 
bacillus was obtained, which in its nourishment, period of evo- 
lution, and temperature behaved exactly like corresponding 
cultures obtained by Koch from true cholera. Still differencS 
occurred in rey)ect of the successive stages of evolution, which 
inferentially altccts the question of the permanent form of the 
germs. After some time they become thicker, and assume 
somewhat the form of a whetstone, while at both extremities 
spore-like forms make their appearance, and take the shape of 
spore- bearers. Both spores are presently extruded from the 
spore-bearers, and begin to crawl al>out under the microscope. 
They assume the form first of straight, then of crooked rods, which 
develop into spirals of diverse shape, length, and curvature. 
Becoming thicker and swollen, these spirals in their final evolution 
seem to consist exclusively of small comma bacilli. But whereas 
the comma of Asiatic cholera, at least according to Koch's in- 
vestigations, develops no permanent form, these acquire a 
stability in the spore state ca])ab1c of resisting the process of 
putrefaction. 'Pheir behaviour, however, when being desiccated 
or subjected to chemical agents has not yet been tested b}*^ Prof, 
Kinkier. Between the prepared specimens of cholera nostras 
ami true cholera bacilli exhibited under the microscope no optical 
liflerence could be detected. Owing to the altitude of most 
CJerman jdiysicians, who regard it as a patriotic duty to hold 
Koch’s d )ctrinc as unassailable, while the German scientific 

rnals K-rsistcnlly ignore the objections urged by eminent 
u-cign investigators against the theory, Prof. Tinkler’s statements 
naturally excited considerable sensation, giving rise to an 
animated discus^jion, without however arriving at any positive 
resuUs. ^ In any case a severe bl tw was given to the assumption 
of Koch’s infallibility, although Prof. Finkler and Dr, Prior have 
so far failed to determine the true pathogenetic and pathognostic 
funetions of their cholera nostras comma bacillus, ns completely 
•ns Koch has for his Asiatic cholera comma bacillus. 

^ In the Section devoleil to Mathematics, Astronomy, and 
i(*odesy, Dr. Spiircr of Potsdam discoursed on the determination 
f the elements of rotation in the sun, and on the origin of the 
solar spots. 'Phe theory was advocated of currents setting steadily 
ow.ards the surface of the sun both from within and without. 

Discussing the subjeet of comets’ tails, Dr. A. Marcuse of 
Berlin assumed that the sun acted like an electro-magnet, and 
that the normal tails of comets consisted of diamagnetic material 
(carburets of hydrogen), whereas the abnormal tails, ihnt is, those 
directed towanls the sun, consisted of paramagnetic materials, 
such as iron. 

In the Physical Section papers were read by Prof. Knoblauch 
>f llalle on two fresh atlem]>ts to determine the angle of 
polarisation of metals ; by Prof. Overbeck of Halle on galvanic 
polarisation; l)y Prof, Ostwald on galvanic resistance, dividing 
the acids in relation to the velocity of electrolytico-chemical re- 
action into three sharply separated groups according as they are 
uni-, bi-, or tri-basic ; by Prof, Spbrer on eruptions breaking 
through the nucleus of a solar spot ; and by Prof. Rccknagel on 
atmosiihcric resistance, arguing against Lossel that it increases 
with the size of the plates when these are circular. 

The Meteorological Section, coinciding with the annual meet- 
ing of the (ierman Meteorological Society under the presidency 
of Prof. Ncumaycr, was unusually well attended. Amongst the 
foreign honorary memlxjrs elected on this occasion were Prof W, 
Ferrel of Washington, Prof. H. Mohn of Christiania, and Prof. 
H. Wild of St. Petersburg. In his address on the development 
of meteorology and its importance to the State and society, 
Prof. Neumayer dwelt especially on the influence of Dove, 
Sabine, and other investigators, as well as of the various Polar 
cx]ieditions and of the British Association on the general ad- 
vancement of meteorological studies. In a second discourse he 
referred to the importance of synoptic studies in the South 
Atlantic Ocean, pointing to the resulu already obtain^ from 
observations taken in hi^ mthem latitudes, and urging the 
necessity of further investigation in the pime regions. 

Dr. Kuppen of Hamburg followed with a paper on the prin- 
ciples determining ^e distribution of meteorological stations. 
DWusring the question of atmospheric electricity and lightning, 
Dr. £. Hoppe of Hambuig argued that the ascent of a warm 
atmospheric cufrent must give rise to a thunderstorm as soon as 
it acquires snfl&cient velocity to prevent the equilibrium of tta 
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electric current generated through the condensation produced by 
friction. Prof. Kiessling of Hamburg made some rcmwks on 
the diffraction coloufs in artificially-p^uced fog and their con- 
t neetion with the recent crepuscular phenomena. In the same 
^^^partment papers were submitted by Dr. Miinter of Herford, 

' ^ n the cause of winds, and by Dr. Koppen of Hamburg, on 
' barometric disturbances during storms. 

In the Chemical Section the chief sjjeakers were : Dr. Frank 
of Chariottenburg, on the past technical development of the 
^^uikali works at Stassfurt, where, in July 1882, 20,000,000 cwts. 
of camallite were consumed in the preparation of chloride of 
^ potassium ; Prof. Poleck and Dr. T. SchifT of Breslau, on the 
essential oil of Sassafras officinalis ^ Necr; Prof. Poleck, on 
talapin ; Dr. Arrhenius, on the conductive force of the electro- 
lyte ; Prof, C. Willfirodt of Fribnrg (Baden), a contribution to 
the study of acetonbromoform and ncetonchloroform ; Prof. E. 
l^ippmann, on a new method of representing oxygenous com- 
pounds ; Dr. Leucknrt of Gottingen, on a synthesis of aromatic 
monocarbon acids, dealing with the reciprocal action of aro- 
matic carburets of hydrogen and cyanates in the presence of 
chloride of aluminium. 

In the Geological and Mineralogical Section papers were read 
by Prof. Lessen of Berlin on the peculiar features of the geology 
of the Hartz Mountains ; by Prof, von Friisch of Halle on the 
Cretaceous floras of the Hartz ; by Prof. Nehring on llic diluvial 
fauna of the province of Sachsen and conterminous districts ; by 1 
Dr. Wahnschaflfe of Berlin on the (Quaternary formations in the | 
•neighbourhood of Magdeburg ; by Engineer Petsch of Aschers- 
leben on the subsidence of underground waters during the 
process of freezing. 

In the Botanical Section Prof. E. C. Hansen of Copenhagen \ 
described some new researches on certain fungi of vinous fermen- i 
tation found in cow-dung and on sweet succulent fruits ; A. 
Zimmennann, on the action of the optical elastic cllli>soid of 
vegetable tissues in the process of expansion : from a study 
of the tissues of NittUa ffixihs and sonic other plants, the 
author concluded against Noegcli that in optical respects no 
fundamental contrast exists between organic and inorganic sub- 
stances ; W. Detmcr on the formation of uiuriatic acid in plants ; 
Prof. .Soraner on the action of artificial freezing, describing the 
conduct of various vegetable tissues under the freezing jiro- 
ccss ; Dr. Kaiser on the results of the determination of fossil 
leafy plants. 

In the Section for Zoology .and Comparative An.aton y, Prof. 
r.Andois of Mimster spokc on the development of the shell of 
certain birds’ eggs ; IV. H. F. Kessler of Cassel, on the evolu- 
tion and life-history of the blood parasite, Schtzoneitva lani};era^ 
Hausm. ; Prof. Nehring of Berlin, on the skull and skeleton of 
\ the Peruvian «lc^s from the Necropolis of Ancon, with remarks 
f on their origin : on the ground of his comparative studies, the 
author inferred that these dogs must liave sprung from some 
variety of the Norili .American wolf {Lupus ocddtutalis) \ Dr. 
Mullcndorf of Berlin, on the importance of the formic acid 
found in honey 1 when closing the cells of the h neyconib, the 
bees mix the honey wdth formic acid in order to give it greater 
consistency ; Prof. Lcuckart of Leipzig, on a new species of 
Ncma'ode found in the body of Hylobius pici^ 3 mm. long, 

I mm. thick, and named All'ntUma mirahiU ; Prof. W. Blasius, 
on some fresh data in connection with the remains of Alea 
fw^nntSf Linn. 

The excursions with which the proceedings were diversified 
visits to the model Meteorological Observatory of the 
Magdeburg Zeitung, to the neighbouring chemical works of 
Stassfurt, to the University of Halle, and to the Hartz Moun- 
tains. 

It was announced that the Association would hold its next 
annual meeting at Strasburg. 


SCIENTIFIC SERIALS 

Jrurftai of the Franklin InstUute^ No. 3, September 1884. — 
Sync^nous-multiplex telegraphy in actual practice, by Prof. 
Edwin J. Houston (illustrated). — An extraordinary experiment 
in^chronous-multiplex telegraphy, by Prof. Edwin J. Houston. 

On the application of electricity as an illuminating agent in 
astronomical observatories, by W. S. Franks,— A metastatic 
heat regulator, by N. A. Randolph, M.D. (one figure).— The 
fiJ^Powder magazines, by Prof. C. E. Munroe, 
r c^lanation of Hall’s phenomenon, by Shel- 

ford Bidwell, M.A., LL.B. (table).— Instruction in mecnanical 


engineering, by Prof. R. H, Thurston. — Report on the trial of the 
“City of Fall River,” by J. E. Sague, M.E., and J. B. Adger, 
M.E, (concluded from p, 115) (taMes and diagrams). — Report 
of the Board of Experts on Street-pa vit^ (tables).— Surveys for 
the future water-supply of Philadelphia, by Rupert Hering, 
C.E. (tables). — Metnods in physical astronomy, — Solar motor 
and solar temperature.— Hirn’s actinometer. — Soap-roots. — 
Aluminium and aluminium ‘bronze. — Palmieri's atmospheric 
electricity.— New electro-magnet. — Tanning by electricity. — 
Gases in steel. — The volcanic ashes of Krakatoa. — Papal Ob- 
ser\»ator}'. — Origin of volcanic activity. — Balloon photography. 

Verhandlungcn des naiurhistorischen Vet tins der Rhfinlande 
und WestfaUnsy January-} une. — Report on the proceedings of 
the Society during the year 1883. — On the recent chalk and 
diluvium formations of the MUlheim district, by Dr. Deicke.— 
On the disposition of the stratified rocks and lias in the neigh- 
bourhood of Herford, by H. Monke. — Report on the fossils of 
the greensand rocks in the district of Aix-la-Chapelle, by J. 
Bdhm.— On the fishes, crustaceans, and flora of the Upper Chalk 
system in Westphalia, by Dr. Marck, — On the digestive organs 
of the spider, l>y Prof. Bertkaii. — On tlie human .skull found 
associated with the mammoth, rhinoceros, and reindeer in the 
loess of J’odbaha near Prague, by Prof. Schafl’/miiseii. — On some 
fossil lemains from the Devonian roelcs of I<!ifel, by Prof, 
.‘seldiiter. — A contribution to the physiology and anatomy of 
Das\poJ<i hirtih's (two plates), by l)r. Iletinann Muller. — On 
the diorilc of the Upj^er Kulir Valh'v and its assoeiat ion with 
the argillaeeous schist <»f the same tlistriel, by Dr. .A. Sehenek. — 

( )n the causes of llie great oscillations and disturbances in the 
enist of the eartlt, by P. F. von Diicker. — On tlje tu eurivnec of 
fossil wcKul in the region of the Westphalian Coal-Measures, by 
W. Wedekind.' " On the mutual lelations «)f tlu* Middle P’.oc.ene 
formations of Monte Postale, Ronca, atul San (liovanni llarione, 
by l)r. 11 . Rauff. 

Rendirouti del A\ TstUuto Lombardo^ July 31. — Some reflec- 
tions on the [proposed laws for regulating the administration of 
public and private lunatic asylums in Italy, by Dr, C. Zucchi. — 
Various researches on the Bacillus of tuberculosis, by Prof, 
(liuseppc Sormani. — Description of a continuous registrar of 
electric eru*rgy transmitted at any given point of a circuit, by 
Prof. R, Fcrrini. — On the geometrical surface of the third 
order, by Prof. E. Bert ini. — Remarks on the Turin Gloss on the 
Institutions ancl Paraphrase of Pseudotheophilus, by Prof. C. 
Ferrini. — Meteorological observations made at the Brera Ob- 
sci'v.'itory, Milan, during the month of July 1884. 

fiivista Scientifico-Judustriah'y August 15. — Results of ex- 
periments on the variatit>ns of electric resistance of argentan 
wire subject to tension, by Dr. Sebasiiano 1 ., Angelini. — Ex- 
periments on llie compressibility of fluids, and especially of 
water, by Prof. I’agliani and I^r. S. Vicentini. — Observations 
on the struggle for existence between Staphylinus oUns and 
Lumhricus apytcxda^ by .Silvio C.alloni. 

August 30. — Descri})tion of a universal anemometrograph 
(wind-gauge) recently invented by Prof. Michele Cagnassi, — 
Remarks on an elementary demonstration relating to the theory 
of the potential, byr (iiuseppe Vanni, — Remarks on the varia- 
tions in the electric resistance of solid and pure metal wires 
under changes of temperature, by Prof. Angelo Emo. , 

Bulletin de la SocM des Naturalistes de Afosrou, 1883, 
No. 4. — On the seeming anomalies in the structure of the great 
comet of 1744, by Th. Bredichin (in P'rench), with plates. It 
nn}>ears from c.alculations, illustrated by a plate, that the strips 
ooserved on this comet correspond to the “ synchronal ” curves 
of the author deduced in the hypothesis of repulsive force. — 
Some remarks on comets, by the same. The initial speed of their 
appendages towards the sun is approximately deduced at 2000 m. 
per second. — On the tail of the first type of the comet 1858 V., 
oy A. .Sokoloff (in French), being a calculation of 
dynamic” curves according to Bredichin ’s method.- On Ctrsona 
piniiorquum, A. Br., by Ed. Kern (in German), with 4 plates. 

— Kcmark.s on the geological map of the Vetluga region, oy H, 
Trautschold,— A new Pleurotoma (Renardii) from the Miocene 
of Italy, by De Gregorio. — A new demonstration of the theorenfP^ , 
of Lambert, by N. Joukovsky (in French) ; it is based on the 
formula of variation of action. — Materials for the geology of 
the Crimea, by W. Sokoloff (in Russian), being notes on the 
Jurassic and Neocomian deposits in the neighbourhood of Sim- 
feropol. — On the recent work of the United States geologists^ 
by H. Trautschold. — Letter from Dr. Regel, from TaS^end. 
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SOCIETIES AND ACADEMIES 

Paris 

Academy of Scieneee, October 13.— M. Rolland, Presi- 
dentf in the chair,— Note on the theoiy of the fignre of the 
earth, by M. F. TisBcrand.— On the decomposition of the oxide 
of copper by heat, by MM. Debray and Joannis.— Note on the 
fulphurct of carbon, and the application of a solution of this 
substance in water to the treatment of the vine attached by 
phylloxera, by M. Eug, Pcligot. Its solubility in water is 
shown to 1:^ considerably greater than that recently determined by 
M. Ckiandi. At the ordinary temperature water dissolves 
3 '5 c.c. per litre, or 4*52 grm., its density being 1*293. It® 
antiseptic properties have also been fully confirmed by the further 
investigations of M, Pasteur, who antienpates that it will become 
the most efficacious of all antiseptics, it being also the cheapest, 
costing only a few centimes per litre. It is, moreover, the best 
known insecticide, and has already rendered great services in the 
destruction of phylloxera. At present 30,000 hectares of vineyards 
arc yearly treated with over four million kilogrammes of the sul- 
phuret of carbon with^exccllent results. When applied in the 
Torm of a sulphocarlxmate of potassium it hss a double action, 
the sulphurct killing the insect, and the potassa, an essentially 
fertilising element, enriching the soil. — f)n the nitrates present 
in plants (continued), by MM. Bcrthelot and Andre, 7 'heir 
distribution during the various periods of vegetable growth, and 
their relation to the total proportion of the fundamental elements, 
potassium and nitre, contained simultaneously in the leaves, stem, 
root, and flower, are discussed by the authors. — Observations 
made at the Observatory of Marseilles during the recent total 
eclipse of the moon, ny MM. Stephan and IJorelly. The 
occultations of several stars contained in the list supplied for 
the purpose by M. Struve of the Pulkowa Observatory were 
observea. — Note on the map of the erratic phenomena and 
ancient glaciers on the northern slope of the Swiss Alps and of 
the Mont Blanc range, by M. Alpn. 1 ^'avre. This map, drawn 
to the scale of i : 250,000, indicates the extreme development 
of the old glaciers, and, ns far as possible, the glacial drift, 
erratic boulders, and moraines deposited in this icgion during 
the period of glaciation. The glacier basins, marked in dif- 
ferent colours, by no means coincide with the present hydro- 
graphic systems of the country. Six great glaciers arc enumer- 
ated : that of the .Arve, stretching from Mont Blanc to Lake 
Bourget ; that of the Rhone, running from Furca in one direc- 
tion to Lyons, in another to the Rhine near Laufenburg ; that 
of the Aar, extending from the glaciers of that name to Berne ; 
that of the Kcuss, issuing from Mont Sainl-Golhard and ter- 
minating near the Rhine ; that of the Limm,it, stretching from 
the Claris highlands to the Rhine ; lastly, the vast glacier of the 
Rhine issuing from the Orisons, traversing Suabia, and termin- 
ating near Sigin.aringcn on the left bank of the Danube. — Ob- { 
servations made at the Observatoiy of Marseilles of the planets 
240 and 241, and of Max Wolf’s new comet, by M. Stephan. — j 
Description of a new galvanometer with astatic needles (one illus- 
tration), by M. E. Ducrelel. — Note on the mechanical dislocation 
of the persistent images left on the retina of the eye after gazing on 
highlydluminaledbodics(oncillusiralion),byM. F. P. LeRoux. — 
N ote on a preparation of trichlonwetted camphor.by M . Cazeneuve. 
—Description of the first larva from the egg of Epicauta vfrticalhs 
by M. li Be.iureganl.— Note on two new species of sim]dc 
Ascidians (family (if the Phallusiadeae), by M. Roulc. — On the 
anatomical structure of Arnhynin ruhra^ by M. N. Wagner. — 
Account of a new insect of the genus Phylloxera {Phylloxcrxi 
saJiciSy Lichtenstein), by M. J. Lichtenstein.— Note on a meteor 
recently observed near Royan, by M. Chapel. — Remarks on 
M, Paul Venukoff's new work ** On the Deposits of Devonian 
Formation in Russia,” by M. Daubre^e. — Note on a block of 
pumice found on April 13, fifteen miles off the Madagascar 
coast, in 14® 35' S. lat., 48*’ 2' E. long., and supi>oscd to have 
come from the Krakatoa eruption, by M. Alph. Milne- 
Edwards. 

Stockholm 

Society of NmturRl Sciences, September 20. — Prof. 
Sandahls, President, in the chair. — Dr. Wille gave an account 
^ 'Uf his researches this summer at the zoologico-botanic station 
established at Dr. Regnell’s expense at Kristineberg, in the 
province of Bohus, as to the mechanical power of the higher 
Algje to endure strain, and thereby resist the swell of the se^ 
He described his method, and gave an account of the strain 
which strips of Alg« of certain lengths and thicknesses could 
bear. He found Out they possessed a very high degree of 
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resistance and elasticity, but that when the weight was removed 
they retained some of the additional length can^ by the strain. 
As might be expected, the power of resistance was greater in the 
lower than the upper parts, as the former sufl^r a fisr greater 
strain than the latter from the swell of the sea. He mrther 
referred to the anatomical causes of this, which were due to the 
circumstance that the specific mechanical cells which had to 
resist the strain were preterably developed in the lower parts, and 
to the fact that, as the plant grew, special organs of strengthening— 
they might be called moorings— were successively dropped to the 
bottom from the sides of the Algae, and in some cases even deve* 
loped through the membrane downwards. The lecture was 
illustrated by means of drawings. — Dr. Thedenhis exhibited a 
specimen of the moss Eittia natansy tahen by him the the 
same day at Sundbyberg, the only spot in Scandinavia where 
it grows. He also exhibited a hitherto unknown hybrid ofl 
Traf^opogon porrifolius and T, minoTy which had grown in his-, 
garden this summer, where both grew, and referred to the 
hybrid of 7 *. porrifolius and 7 ’. pratensis found some time ago ati 
Karlskrona. He also exhibited Bryonia dioicay a spedes never' 
before grown in Sweden, which he had found in his wden. 

■ — The .Secretary referred to an artide forwarded to the Society 
on the East Indian plant Ahrus precatoriusy according to which 
a particular variety of Bacillus had been discovered in the 
}>oisonous infusion of its seed, which demonstrated that infectious 
diseases could be transmitted by plants, and pointed out that| 
Dr. Widmark, a Swedish botanist, had recently shown that thef 
Bacteria were not originally in the infusion in question, but that^ 
it only served to sustain the Bacteria which had immigratedl 
thither from the air. He concluded by mentioning the well -2 
known but inexplicable phenomenon of Pinguicula vulgari^ 
having the effect of curdling milk when the vessels containing' 
the latter had been rubbed with the butterwort, which was most’ 
probably due to microbes. 

Botanical Society, September 27. — Prof. V. B. Wittrock, 
President, in the chair, — The meeting was the first one of the 
winter term. — On the diseases of cultivated plants in Sweden, ; 
by Herr J. Eriksson. — On the geographical extension of some ^ 
rare Swedish Phanerogams, by the President. — On the 13th I 
and 14th fascicuhe of the work ** Algae aouro dulcis, exsiccata, ^ 
quas dislrilmcrunt Veit Wittrock et Otto Nordstedt,” which had ' 
recently ai>pearcd, by the same. 
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THE CHOLERA EPIDEMIC OF 1884 

T he reappearance of cholera in an epiden\ic form in 
European countries after a comparatively long 
absence is a matter of considerable concern, not only on 
account of the severity of the existing epidemic but also 
in connection with the prospects w^hich arc in view with 
respect to the coming year. A great westward diffusion 
of cholera in the Eastern Hemisphere began in 1863, it 
was continued almost uninterruptedly to 1873, and the 
disease not only clung with considerable tenacity to 
certain towns and districts for two and three years at a 
time, but in some cases after it had apparently subsided 
for good, there came recrudescences of the disease after 
long intervals. From 1873 to the present year the 
greatest danger which Europe has incurred as regards 
cholera was during the Egyptian epidemic in i88j, but 
there is no reason to believe that the outbreak which is 
still prevailing in Southern Europe was in any way con- 
nected with that epidemic. On the contrary the evidence 
tends to show that it was imported by means of an imper- 
fectly disinfected vessel, the Sarthe^ on which cases of 
cholera had occurred. 

Toulon was first infected about J une 1 8, and from that date 
up to the present time, when only occasional deaths take 
place, nearly 880 fatal cases have been officially recorded 
there. The first cholera deaths in Marseilles occurred on 
June 27, the disease spread with great rapidity, reached 
its most fatal stage about the middle of July, and, includ- 
ing the few deaths that are now and again still registered 
there, the total mortality, according to official records, 
has fallen but little short of 1700. During the third week 
of July scattered cholera deaths occurred in a large num- 
ber of the southern departments, in many localities the 
disease spread widely, and even during the earlier part of 
the present month, fresh deaths were still recorded from 
the department of the Pyr^n^s Orientales. In all, the 
French cholera mortality which has been recognised in 
official publications has, during the present year, not 
fallen far short of 3500. 

Towards the third week in July cholera had made its 
appearance in Italy, and it spread with great rapidity 
during the month of August through the north-western 
part of the kingdom. Towards the end of the month 
several places in the south, including Naples, became 
infected.' During September the diffusion in the north, 
is also in and around Naples, greatly increased ; the mor- 
;ality in certain towns, such as Naples, Spezia, Busca, and 
G^noa being very heavy. A general subsidence of the 
disease has now set in, but the published mortality already 
caches nearly 10,300, over 6500 of the deaths having 
aken place in the city of Naples. 

In Spain the epidemic was first officially recognised 
luring the first week of September ; it has been to a large 
sxtent limited to the province of Alicante, which abuts 
m the Mediterranean, and since the middle of October 
|0 further cholera deaths have been recorded. Some 
KXJ fatal attacks are, however, known of. But w'hether 
t be Spain, Italy, or France that is in question, it is more 
han doubtful whether the statistics hitherto published by 
VoL. XXX.— No. 783 


any means include the total deaths that have occurred. 
The French records are probably the most correct, but 
these will have to be revised before they can be regarded 
as in any way accurately representing the extent of the 
epidemic. 

The very general subsidence of the epidemic which has 
now set in suggests two questions which are of great 
international importance. In the first place : — What 
experience has the epidemic afforded as to the measures 
which should properly be taken to stay the spread of 
cholera ? The system of sanitary defence which has been 
adopted by France, Italy, and Spain has been quarantine ; 
the energies of all three countries have been engaged in 
enforcing the system of land quarantine, with its sanitary 
cordons, its lazarettos, and its fumigations ; and that 
system has utterly broken down at all points. In France 
the absolute impossibility of maintaining it and the use- 
lessness of adhering to it only in part led, early in the 
course of the epidemic, to its abandonment, except 
in so far as the maintenance of certain processes 
of fumigation, in order to satisfy the public, are concerned. 
But w'ith Italy the matter was different. No advantage 
had been taken of the lesson taught and bitterly enforced 
during the previous Italian epidemics, as to the intimate 
connection which exists between cholera and the reten- 
tion about human dwellings of those conditions which 
befoul both air and water ; filth abounded in by far the 
majority of her cities, towns, and villages ; her only 
chance was to trust in that which had failed her before, 
and she clung to her cordons of troops and other allied 
measures with a tenacity that could not well be exceeded. 
But, as was pointed out by Mr. Simon many years ago, 
quarantine is impracticable except when planned with the 
precision of a scientific experiment and conducted with 
extreme rigour, and even then it is not conceivable as a 
system of national defence for the purposes of countries 
communicating with each other by means of great high- 
ways of traffic and of commerce. And so it has turned 
out. Cholera took no heed of the lines of troops, whether 
at the frontier or around the infected districts ; it diffused 
itself along the lines of human intercourse as if without 
let or hindrance, and the very cordons and lazarettos 
assisted in the process of the spread ; for the fear of the 
cordons led to the flight of an infected population before 
the line of bayonets could be established, and the lazar- 
ettos became, by the mere aggregation of ^ick and 
healthy under conditions as unwholesome as can well be 
conceived, fresh centres of infection. If it were not that 
the prejudices of an ignorant public had to be taken into 
account, land quarantine in Western Europe would pro- 
bably never be heard of again. So far as measures of 
sea quarantine are concerned, it suffices to say that, ac- 
cording to the Revue d^Hygiine^ Algeria became infected 
early in October by means of its communications with 
the southern ports of France, and tilpMUk diffusion of 
the disease to Spain must be regarded as having taken 
place by means of the sea-port of Alicante. In short, 
everything that has occurred during the present epidemic^* 
including such occasional importations eA choleraic cases 
into our ports as occurred last month at Cardiff, has gone 
to show that the substitution by this country of a system of 
medical inspection and of isolation in the place of quar 
rantine has, both in its direct application and by the 
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removal of an untrustworthy system of defence, materially 
added to our national safety against the importation of 
infection. 

The second question which suggests itself is : — ^What 
are the cholera prospects for Europe and this country 
during 1885? This question is one which it is by no 
means easy to answer, for to a great extent it must neces- 
sarily depend on the action that may have been and still 
will be taken for the removal of the conditions which 
are favourable to the diffusion of cholera. From the 
middle of 1865 to the beginning of 1869 there was 
probably no lime when Europe could be regarded as free 
from the disease, and it was doubtless only a recrudescence 
of the same disease that led to the five years’ outbreak 
which, commencing during the summer of 1869, was 
destined to prevail in one or other part of Europe up to 
1874. Or to lake individual countries and towns. Accord- 
ing to the report of the late Mr. Nettcn Kadcliffc, all the 
Italian provinces which suffered from cholera in 1865, with 
three exceptions, were again affected in 1866 ; the epidemic 
culminated in 1867, andonly came to an end in January 1868. 
Again, the disease was more extensively diffused through 
France in 1866 than even in 1865 ; in 1867 it continued 
in departments previously infected, and it reappeared in 
some where it had ceased. In the province of Naples, 
cholera, commencing in 1865, did not cease until 1S67. 
Bui fortunately such maintained and recurring prevalences 
are not the invariable rule, and even the last Neapolitan 
epidemic of 1873 was of much shorter duration than the 
earlier ones had been. 'Fhc common theory that a 
cholera outbreak in one year is almost certain to be followed 
by a second one the next year is not a law of epidemics ; 
the fact is rather due cither to the failure to remove 
infected matter left over from the first epidemic, or, as in 
the case of England in 1865-66, to fresh importation of 
infection. In brief, it is the sanitary state of Naples, 
Spezia, parts of Toulon and Marseilles, and such like 
places, that mainly affords grounds for the fear that no 
intervention of winter weather can, apart from the adop- 
tion of sanitary measures on a wide scale, free the infected 
places from acontagium which, if left behind, may renew 
its activity next season. On the other hand, the mainten- 
ance of conditions of wholesome cleanliness should give a 
guarantee that even a fresh importation may fail to spread. 
Numerous importations took place into this country in 
1873, and ^11 proved abortive. Our sanitary authorities 
can insure a like success in 18S5, even if the disease be 
either maintained or reappear next year in Southern 
Europe. 


DYNAMO-ELECTRIC MACHINERY 

Dynamo^ Electric Machinery, By Prof. Silvanus P. 

Thompson. (London: £. and F. N. Spon, 1884.) 
pROF. SILVANUS P. THOMPSON has undertaken 
^ the task of filling up a most important want in our 
scientific and technical literature ; and he is to be con- 
(^.gl^tulated and warmly thanked for the manner in which 
the task has been performed. Of the want of a scientific 
and practical work on dynamo-electric machinery there 
can be no question. The subject is at present exciting 
inore general attention than was, perhaps, ever before 
given to any invention, not even excluding the steam- 


engine or the electric telegraph. The electric light effects 
are fascinating to a degree ; and in these days of exhi- 
bitions and displays the natural interest in one of the 
most beautiful inventions has been fostered even beyond 
that which is natural: while speculation and even the 
promises of “ electric light in our homes ” have led to 
excitement which has been equally disastrous to the hopes 
of the many and to the progress of electric lighting itself. 
We are now entering it is to be hoped, or indeed have 
already entered, upon a more satisfactory state of things, 
in which hard and steady work and careful scientific 
investigation of every point on which efficiency and 
advantage in electric lighting depends will quietly bring 
forth an appropriate reward ; and will gradually sweep 
away the painful impressions left by the failures of 
would-be electricians and of bubble companies. 

Information on the subject of dynamo-electric ma- 
chinery iij) to the present time has been very much 
diffused and not convenient for access, and there was 
great need of a careful hand to bring together as much of 
it as was really valuable. It consisted chiefly of a multi- 
tude of articles in the two English and two or three 
foreign electrical Journals, and a few papers to the 
learned societies, generally on some special class of 
machine. I T English books we have scarcely any of 
importance except those of Mr. James Dredge and of Mr. 
J. K. II. Gordon, useful in their way as very handsome 
picture-books, and the former affording admirable de- 
tailed and figured diagrams, and a complete list of the 
legion of recent electric patents. A book of moderate 
dimensions, and written from a scientific point of view, 
will be welcomed alike by practical men and by theoreti- 
cal students of this subject. 

In Prof. Thompson's “Dynamo-Electric Machinery’*' 
we find, in five preliminary chapters, a satisfactory de- 
scription of the properties of the magnetic field and of the 
effect of moving a coil within it ; of ideal simple dynamos 
of different forms, accompanied by curves showing the 
electromotive forces produced by the rotation of rudi- 
mentary coils, the effect of superposition of electromotive 
forces, and the effea of the commutator. The series 
dynamo, shunt dynamo, and the compound-wound dy- 
namo are likewise described in simplified fonn in these 
preliminary chapters, and likewise the various effects ot 
electro-magnetic induction ; and from these preliminary 
remarks there follows a long list of pr.ictical conclusions. 

Chapter VI. is devoted to the government of dynamos, 
a subject which has engrossed a large share of the atten- 
tion of practical inventors during the last four or five 
years. So long as electric lighting was carried on with 
arc lamps alone, and when the arc lamps were so imper- 
fect as they were at that period, irregularities in the action 
of the dynamo machine were little noticeable in compari- 
son with the irregularities of the arc itself. The use of 
the incandescent lamp, however, soon made these irregu- 
larities only too apparent ; and attempts to rectify this 
defect in the dynamo have given rise to improvements of a 
very substantial character, not only as to regularity but in 
economy, and also in other and less important matters. 

Following these preliminary’ chapters we find a very 
full and very interesting description of all the really im- 
portant existing dynamos, with an account of their pecis- 
iarities and of the purposes for which each is specially 
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adapted. Prof. Thompson has chosen to classify dynamos 
according to the nature of the field of force and the 
manner in which the armature moves in the field of force. 
It is doubtless difficult to find any vtry satisfactor)* mode 
of classification of these machines : but the reason for the 
particular classification adopted here is certainly not 
apparent in the descriptive chapters, in which the nature 
and effect of the field in the various machines is perhaps 
the point on >N'hich a great deal mo nformation would 
be desirable. The diagrams and figures in these chapters 
are all that could be wished for. They are admirably 
chosen and arc well executed. 

The mathematical theor)* of the dynamo machine has 
of late received considerable accessions ; though much 
yet remains to be done in working out a satisfactory 
theory by mathematics and experiment combined. The 
fundamental principles are well known. The experiments 
of Faraday and Joule, and the mathematical investigations 
of Helmholtz, Sir William Thomson, and Clerk-Maxwell 
have formed a good foundation ; and considerable ad- 
vances have recently been made by the labours of Joubert, 
Mascart, Hopkinson, and Marcel Deprez. The invention 
by Hopkinson of the characteristic curve ” is a most 
important step ; and the study of these curves is at the 
present time doing for the dynamo machine the same 
thing that the study of Watt’s indicator diagram does 
for the steam-engine. 

Prof. Thompson devotes a considerable number of 
chapters to the mathematical theory of the dynamo, and 
his treatment of the subject is on the whole satisfactory. 
There are, however, a few points on which in our opinion 
it requires revision. ( ne of these is the notation ; and it 
would be a great satisfaction if mathematicians and elec- 
tricians could by some means— for instance, by appointing 
a committee for the purpose— agree upon some standard 
notation which would be convenient, and which would har- 
monise with notations commonly employed in dynamics 
and in general physics. In several points we could wi.sh 
to see Prof. Thompson's notation different. It seems, to 
say the least, a very great pity to use the letter // in 
mathematical writing connected with magnetism for any 
purpose besides Earth's Horizontal Force, while the u.se 
of the letter / for strength of the current is only a per- 
petuation of French want of logic. 

Prof. Thompson’s formulas on the subject of efficiency 
of a motor are not satisfactory ; and it is most unfor- 
tunate that he has allowed himself to be misled by his 
friend, Mr. W. M. Moorsom, into fancying an error in 
the fundamental equation of Joubert for an alternate- 
current dynamo. The investigation of Appendix IV. 
ind the physical assumption that the coefficient of 
self-induction for the armature and the coefficient 
of mutual induction for the armature and electro- 
magpiets are approximately equal in a// dynamos will not 
bear examination. It is more than doubtful whether 
there is anjt dynamo in which this is approximately true. 
Certainly it would not be true for the Siemens alternate- 
current machine, with which M. Joubert concerned him- 
self. M. Joubert did not leave the matter as a question 
jf supi^sition ; but showed fy experiment that the term 
xrhich is concerned with mutual induction is unimportant, 
ind that on this account the differential equation in 
question becomes manageable. 


One other blemish we cannot pass over. It it the 
introduction of two or three new words which have been 
adopted without due weighing of the consequences. That 
mathematicians have been too slow to form words for 
new ideas we quite admit j and of the ad\'antage of good 
words to express clear ideas there can be no question. 
Witness the comfort of having such words as “ radian ” 
for the unit angle, of “ volt,” “ ampere,” “ watt.” But 
word-making may be carried too far unless caution and 
judgement be used ; and that words so grotesque as 
“ torque ” and as “ gausses ” should be adopted into the 
English language would be, to say the least, a very great 
misfortune. 

The faults which wc have found are, however, few, and 
not of vital imiiortancc, and in conclusion we must once 
more express our gratitude to Prof. Thompson for a very 
valuable work. Wc feel confident that it will find a very 
wide circle of usefulness and of appreciation. 


OUR BOOK SHELF 

An Klementiiry Treatise on Conic Sections anti A letebraic 
Gcomctr\\ 7vith Numerous Examples and Hints for 
their Sotution^ espcciatty desired for the Use of 
Beyinners, Hy (1. Hale Puckle, M.A. (London; 
Macmillan & Co.. 1884.) 

Wk arc not often called upon to notice the fifth edition of 
a school text-book, but now that we have examined this 
one and compared it with our familiar third edition copy 
(issued in 1808) we arc glad to be able to say th .at, though 
new editions have not appeared with the sensational 
rapidity of some similar works of late, yet with the steady 
advance in public favour there has been an evident desire 
on Mr. Pucklc’s part to bring up his work to the level of 
other treatises on the subject. Contrasting the two edi- 
tions, wc find there has been an increase from 343 to 379 
pages, and not only has there been careful revision, but 
also an addition of very many articles of interest. It is 
to be borne in mind that no attempt is made to bring out 
a work which shall satisfy the requirements of a Univer- 
sity man who is “reading high,” but the writer’s aim has 
throughout been to write a purely elementary treatise on 
the lines of Dr. .Salmon’s “ Conics.” Mr. Puckle rightly 
acknowledges his great indebtedness to this now classic 
work, and on the other hand it should be borne in mind 
that the first edition came out at a time when Salmon was 
not openly used as i\ College text-book at Cambridge. We 
arc very glad to notice that Mr. Puckle has, in this last 
edition, adopted the notation of the general equation of 
the second order, according to Salmon. It is quite time 
that this notation should be adopted in all our text-books, 
for it is a needless burden upon the memory'^lo get up 
the several conic formulae under different forms. A use- 
ful addition has been made to the number of worked-out 
exercises. A result of the book’s having reached a fifth 
edition is that we have not noted any errata in the text. 


LETTERS TO THE EDITOR 

[ The Editor does not hold himself retponsible for opinions expressed 
by his correspondents. Neither can he undertake te retssm^ 
or to coprapond with the writers of rejected manuscripts^ 
No noHceis taken of anonymous communications, 

[ The Editor urgently requests corrsspondmts to knp their letters 
as short as possible. The pressure on his space is so grM 
that it is impossible otherwise to insure the appearance evek^ 
oj communkations containing interesting and novel facte 

The Cretaceous Flora of North America 

In the abstract of a paper on the above subject by Mr, T* 
Starkie Gardner in Nature of September 25 (p, 528), It is 
stated that ** the lowest beds (of the American Cfetaceons) are 
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distinguished hy the presence of well-developed dicotyledonous 
leaves ** ; and further on these are said to occur at “ the very 
base’^ of the formation. Now though such statements are 
sometimes loosely made, it should l>e understood that American 
geologists generally acknowledge that the base of their Creta- 
ceous is, in some localities at least, only equivalent to the base 
of the Up|>er Cretaceous of Kuropc. In Canada, at least, the 
strictly Mesozoic flora of the Lower Cretaceous has Ijeen clearly 
dl^inguishcd from the angiosi>ermous flora of the middle and 
upr^ parts of the series. 

The oldest Cretaceous beds known in Canada are, I Viclicve, 
those of the Queen Charlotte Islands, referred by Mr. Whiteaves, 
on the evidence of animal fossils, to the Neocomian age. The 
flora of these, consisting of cycads and conifers only, with- 
out any trace of dicotyledonous leaves, was described by me in 
the Rcjwrt of the (geological Survey for 1873, and I remarked 
at the time on its decidedly Mesozoic aspect. It will l)e seen 
^ reference to my memoir on the Cretaceous floras of Ilritish 
CTolumbia and the North-West 'rerrilories, in the Iransaetions 
of the Royal Society of Canada for 1883, that the oldest an- 
giospermous flora known at that lime in Western America is 
that of the Dakota group, described by l^squcrcux and suptjosed 
to be of Cenomanian age. We have not yet found any dicoty- 
ledonous leaves quite so old in Canada. Our ohiest angio- 
sjiermous flora occurs in beds referred by Dr. G. M. Dawson 
and Mr. Whiteaves to the Niobrara group, which is approxi- 
mately of the age of the Chalk Marl of ICngland, in so far as 
can Ix! judged ny its animal fossils. A detailed table of the 
l>edi is given in the memoir aliove referred to, and the facts are 
stated in general terms in the “Descriptive Sketch” of the 

f eolojp' of Canada which was distributed to the members of the 
Iritisn Association (}). 51). 

It will thus be seen that, though our angiospermous flora may 
possibly have apjicared w^mcwhal earlier than that of Kuropc, 
the discrepancy is by no means so groat as state«l in the abstract 
referred to. The correct statement would l»e, in so far as 
Canada and the western parts of the United States are con- 
cerned, that the oldest ntigios|)erms known in America are 
probably of Cenomanian age, and that the older Cretaceous 
contains only, so far as known, n flora of Mesozic character. 
Concerning the limits of the Cretaceous and the ICocene on the 
one hand, and the limits of the C*retacf<»us and Jurassic on the 
other, there are no doubt some unsettled (luesii'ons ; but these 
do not affect the facts above slated. J. Wm. Dawson 

Montreal, October 9 


Sir J. W. Dawson’s correction only applies to the published 
abstract of my pa]ier. The editor of the Geoloj^ical Magazine 
having kindly oflere<l to publish the full text, it will be seen that 
its sco|x: was limited to Cretaceous dicotyledonous floras, and 
the older ones, to which Sir John calls attention, were pur- 
posely excluded. The title “ Cretaceo-Kocene ” was intended 
to imply that the subject was the border-land of these two forma- 
tions ; but I am greatly obliged for the note and the co]>y of the 
work which accompanied it, J. S. G. 

PalKoUthic Implements from Cambridge 

Only Jwo implements of PalKolithic age have been recorded 
from the neighbourhood of Cambridge. One of these is a rude 
form picked off a heap of gravel near the Observatory, and the 
other was bought from some workmen, and was said by them 
to have come from the Barnwell gravel. '’J'lierc is therefore 
considerable interest attached to the discover}' of an ini])]emcnt 
of this age on the plateau between Ujipcr Hare Park and the 
Cambridge Newmarket Hoad. This plateau is part of one of 
the old river terraces which formerly abutted against the hills 
on the east, hut is now cut off from them by the valley along 
which the railroad to Newmarket runs. It belongs to an earlier 
period than that of the Barnwell gravel. 

Further to the south, near LarlPs Hall, in gravels whidi pro- 
bably belong to the same set of river terraces, remains of rhino- 
ceros, &c., have been found, but hitherto no implements or other 
. traces of the existence of Pdseolithic man have been brought to 
light in that district. 

The plateau near Upper Hare Park is all unfenced arable 
land, and the implement which I found buried in the surface soil 
with only a small part of its thicker end visible, had probably 
been turned up out of the gravel by the plough, its surfece 
imving the same general appearance as the flints derived f^m 
ihe gravel* It is of the tongue-riiaped St. Adieul type» and has 


a fine patinated surface. It measures 5I inches in length, 3 
inches across its broadest part, and nearly 14 at its thickest. 
One end is rounded so as to be easy to hold in the hand, and 
from this it tapers gradually with a sharp cutting edge to the 
point. On each side of the implement the edge is curiously 
rough and shattered, owing to the original quality of the flint 
and the way in which the flakes broke off when it was being 
made. 

Not very far from the spot where it was found, skirting the 
carriage-drive which leads up to the bouse, are several small 
hollows from which vel has most likely been dug. In these 
hollows and all rounn lUeir margin the ground is covered with 
flints belonging to the gravel, and amongst them I found 
quantities of flint chips, one or two very nicely-dressed flakes, 
and several scrapers. 

.Similar dressed flakes and scrapers are found in the caves of 
the South of France associated with implements of Palaeolithic 
age J hut in the case of those found near Upper Hare Park 
there is not sufficient evidence to prove whether they belong to 
the pcriofl of the gravel or were manufactured oii its surface at 
some later period. M. C. Hughes 

The Recent Lunar Eclipse 

I WONDER whether any of the readers of Nature who were 
witnesses to the almost total annihilation of the moon on Saturday 
night, October 4, noticed a rather strange peculiarity which was 
visible at about 10.50 p.m., both before and after second internal 
contact with shadow. When the peculiarity first appeared I 
cannot myself say, but I noticed it first at 10.43 when 1 went out 
to look for the almost invisible moon with the aid of a good 
opera-glass. In the accompanying diagram, which I have con- 
structed from the data given in the almanacs, the moon is 
represented as just having emerged slightly from the shadow 
at 10.50 or so, when the peculiarity showed ver}' distinctly, 
the moon having the appearance which is roughly represented 

N 



in the diamm, being apparently divided into two halves 
by a tolcraldy distinct line of demarcation (^r) running north 
and south (or towartls the celestial jxile), the right hand or 
westerly half appearing much darker than the left or easterly 
half. It is evident that an appearance like this, so striking when 
once noticed, could be produced in two wmy^ first, by the 
western hemisphere of the moon being actually darker than the 
left or eastern half ; in which case the moon would have exhi- 
bited this appearance more or less throughout totality ; but it 
did not, as 1 noticed nothing of the sort at 10.15, when looking 
through the same glasses, fo that the second explanation must 
be resorted to. In the diapam the larger outer circle repre- 
sents the border of the earth^ shadow (in the case of this eclipse 
about 5750 mites in diameter) which is cast by the earth, irrespective 
of its atmosphere. The inner circle represents the border of an 
inner and darker shadow of the earth, cast by those of the sun*s 
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rays which sncoeed in being refracted or bent round throt^h | 
our atmosphere (the amount of bending of the light extending 
to a maximum of about 70' in the lowest strata of the atmo* 
imhere). Into this inner circle, in this case about 2525 miles in 
diameter at the distance of the moon, no rays of light can stray 
except those which are setUttred by our atmosphere as a 
suii'illumined envelope. It is now very evident that the posi- 
tion of the dark patdi bordered by the line (^-r) and lying 
partly over the western half of the moon, with respect to the 
earth’s shadow, is very anomalous. If the line {be) had been 
curved concentrically to the centre of the shadow, it would have 
been less surprisi^. The only way in which it can be accounted 
for is by supposing the earth’s atmosphere to have l^en very 
opaque about the regions of the earth within the Arctic circle, 
allowing very little light, if any, to be refracted, and, tracing 
southwards that meridian along which the moon would be 
setting at the time, the atmosphere getting clearer and clearer, 
first in the upper strata and then in the lowest as we go south- 
wards, until tne equator is nearly reached. At 10.50 the moon 
would be illuminated by solar rays refracted by the earth’s atmo- 
sphere and tangential to the earth’s surface along the meridian 
105* east of Greenwich (or thereabouts), which passes through 
Irkutsk (in Siberia), Mongolia, Tonquin, and Siam, alo^ which 
line the inhabitants would see the moon going down inveiled in its 
mysterious obscurity. It would be interesting to know whether any 
ol^ervers noticed, at about the middle of the eclipse, any contrast 
between the inner and darker shadow, in which the moon would 


be largely immersed, and the outer regions of the shadow which 
are illuminated dimly by both refracted and scattered light. The 
unusual darkness of this eclipse, surprising, as it must have done, 
all spectators, must be taken as a strong indication of great 
opacity in our atmosphere. Ant)thcr noticeable feature was the 
unsymmetrical appearance of the illuminated crescent at 10.50, 
when the northern cusp (b) exhibite^l a bluish-white, shading off 
gradually from the brilliant white to the obscurity of the shatlow, 
while the other cusp seemed quite sharp and distinct. Observing 
the eclipse l>oth with the naked eye and through a 4J’' equatorial, 
neither my fellow observers nor myself noticed any other indica- 
tion of a blue fringe than that appearing just at which seemed 
to me therefore to be a real aj>pearance, ami not a subjective 
effect of contrast, as there was not complementary copper colour 
anywhere on the moon sufficiently strong to suggest the blue, 
and if there had been I ought to have notice<l the blue fringe 
all along the edge of the shadow bordering on the crescent, but 
it appeared to me of a neutral grey. 

Heworth Green, York II. Dennis Taylor 

The Red Light round the Sun — The Sun Blue or Green 
at Setting 

I CAN confirm Mr, Hackhouse's and Mr. E. D. Archibald’s 
impression about the colour now and for some time past seen 
round the sun ; that it first appeared about November last and has 
l)een more or less visible ever since. The colour was then, and 
still is, sometimes rose, sometimes amber or buff. It is licst 
observed, when the sun on bright days is l>ehind a clou<I, round 
that cloud, in the place where, at other times, broken Inrams of 
shadow, thrown out from the cloud like a row of irregular 
palings and deepening the blue of the sky, are to be seen. 
Towards sunset it Incomes glaring, and while and sallow in 
hue. Something of a circular shape may then perhaps be made 
out in it, but it does not seem to me that it ought to lie called 
a halo. A halo, as I understand, is a ring, or at least a round 
space inclined by a ring. This apfxsarancc has no ring round 
it. Also in a halo (I have seen numl>er&) it is the ring that is 
coloured — cither throughout, or at four places where the ends of 
the four arms of a cross would rest uix>n it ; and the inclosed 
field is uncoloured or coloured like the rest of the sky : here 
there is an uninclosed but singularly-coloured field. 

But whether we call the appearance a halo or not is perhaps 
only a question of terms : to call it a corona, as Mr. Leshe 
does, IS another, and, as it seems to me, a hazardous thing, 
because it would imply that what we are looking at is an ap- 
pendage of the sun’s own (and that too at a time when it is 
strongly doubted if the sun has a corona of any sort of 1^), 
iDMei^ of what is much easier to suppose, a terrestrial or atmo- 
ronenc enm. If there is going on, as Mr. Leslie thinks, an 

wcroi^ of sun power,” this ought to be both fell and mea- 
SOTM by exact mstminents, not by the untrustworthy impressions 
* P*“»-Smyth says that sunlight, as 

tested by the spectroscope, is weaker, not stronger, since the 


S henomena of last winter began. To set down variations In 
ght and heat to changes in the sun when they may be explained 
by changes in our atmosphere, is like preferring the Ptolemaic 
to the Copemican system. 

It is, however, right and im^rtant to distinguish phenomena 
really new from old ones first oWrved under new circumstances 
whi<^ make people unusually oliservant. A sun seen ns grera 
or blue for hours together is a phenomenon only witnessed after 
the late Kmkatoa eruptions (barring some rare reports of like 
appearances after like outbreaks, and under other exceptional 
conditions) ; but a sun which turns green or blue just at setting 
is, I believe, an old and, we may say, ordinaiy one, little 
remarked till lately. I have a note of witnessing it, with other 
persons of a company, in North Wales on June 23, 1877, the 
sunset being very clear and bright. It is, possibly, an optical 
effect only, due to a reaction (from the rea or yellow sunset 
light, to its complementary colour) taking place in the over- 
strained eye at the moment when the light is suddenly cut off, 
either by the sun’s disappearance or by his entering a much 
thicker belt of vapour, which, foreshortened as the vapour is 
close to the horizon, may happen almost instantaneously. And 
this is confirmed by a kindren phenomenon of sunset, if a very 
clear, unclouded sun is then gazed at, it often appears not con- 
vex, but hollow ; swimming^like looking down into a boiling pot 
or a swinging pail, or into n bowl of quicksilver shaken : and of 
a lustrous but indistinct blue. The sky about it appears to swell 
up all round into a lip or brim, and this brim is coloured pink, 

'1 he colour of the light will at that time be (tliough the eye 
l>ecomes dcadeneil to it) between red and yellow. Now it may 
be noticed that when a candle-flamc is looked at through coloured 
glass, though everything else liehind the glass is strongly stained 
with the colour, the flame is often nearly white ; 1 suppose the 
light direct from the sun’s disk not only to master the red and 
yellow of the vapour medium, luit even, to the eye, to take on 
something of the c«)mplenieniary blue. 

Even since writing the above I have witnessed, though 
slightly, the phenomenon of a blue setting. The sunset was 
bright this evening, the sun of a ruddy gold, which colour it 
kept till nothing was left of it but a star-like spot ; then this 
spot turned, for the twinkling of an eye, a leaden or watery 
blue, ami vanished. 

I’hcrc followed a glow as bright almost as those of last year. 
Hetween 6. 15 and 6.30 (Dublin time) it was intense: bronzy 
near the earth ; above like peach, or of the blush colour on ripe 
hazels. It drew away southwards. It would seem as if the 
volcanic “wr.ack” bad become a s-itcllite to the earth, like 
Saturn’s rings, and was subject to phases, of which we are now 
witnessing a vivid one. G. M. H. 

Dublin, October 19 

The Volcanic Du8t(?) Phenomena 

'I'HE cbangeablcness of the wisps of this dust (?) is surpr^ing. 
On the 19th inst., near sunset, tney were conspicuously visible 
in all ])arts of the great corona round the sun, being definite in 
form — narrow, and about 5"* long ; it was the first time I had 
seen them since (I believe) May 18, when they were only just 
perceptible. During the interveninp; period the film or portion 
of il.e atmosphere on which the universal sky phenomena have 
appeared has been perfectly uniform in texture. On the 20th 
inst. they were again conspicuous about sunset, extending faintly 
even beyond the great corona ; they appeared horizontal in the 
north-west. They were more or less visible about the same 
time on the 23rd and 26ih, on which latter date they could be 
distinguished faintly in the semicircle opposite the sun at 7.30 
a.m. and 4.8 p.m. 

It would be interesting to know how far the changes in their 
visibility are simultaneous over large districts : it appears that 
they are not universal, for Mr. R. I^slie (Nature, October 16, 

P» 583) describes them as distinct though very small in the early 
part of July this year, at which period I never perceived a trace 
of them in Switzerland. I take the ** cloud forms” Mr. Leslie 
describes to have been the same I am alluding to, though the 
colour seems to have then been too faint to be perceptible at 
Southampton. I cannot attempt to explain how the glare round 
the sun was visible to him in 1^2 or earlier, when the red part 
of what seems to be the same phenomenon did not appear tT^Sa 
so long after. 

Observations on the motion of the wisps would be very useful 
in showing the movements of the upper currents of the atmo- 
sphere. I have made a few, but they are not very satisfactory. 
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The iuggestion of Prof. E. Douglas Archibald (October 9* p. 560) 
ihat the dimensioiw of the great corona prove it to ^ caused by 
hexagonal prisms, as is the ordinary solar halo, is surely not 
tenable when its entirely different appearance and colour are 
considered ; and it must arise from a different cause as hinted 
by Prof. Le Conte (voL xxix. p. 403). The solar halo is a 
narrow ring brightest at a distance of about 23® from the sun ; 
whereas this corona is brightest close to the sun, fading con- 
tinuously, and at hrst rapidly, as the distance from the sun in- 
creases. It varies soincwhat in colour, depending on the sun’s 
altitude and other causes, but is always greenish or bluish near 
the sun, and at an estimated distance of T *0 therefrom, 
rather abruptly changes to reddish or brownish. This colour is 
nearly the same for a great distance, though inclining to orange 
towards the sun, and to ]unk in its outer part. When seen 
under favourable circumstances {t.g, in Visp thal) I have traced 
it faintly to a distance of fully 75®. The solar halo, on the other 
hand, is usually dull orange on the edge next the sun, and bluish 
towards the outside ; and when its colours are very distinct, all the 
prismatic colours are visible, the red always being next the sun : 
so that the colours are in reverse order in the two phenomena, so 
far as they occur. Whether there is any ice concerned in the 
production of the corona or not, it cannot lie in the form of 
nexagonal crystals, for there is no trace of the ordinary halo in 
connection with the corona ; and whenever the two phenomena 
are visible together, the halo is always on true clouds. 

Sunderland, October 27 T. W. Hack 110 use 


After-Olow 

The after-glow here on Sunday night, the 26th, at 6.45 p.m., 
was wonderfully grand, intensely bright golden colour extending 
from horizon to about 45®, and graduated into delicnte rose, 
again gra^luating to pale ashy gray. Indeed at no ]>eruKl since 
first olwcrving these after-glows (now over one yea< ) have I seen 
one brighter. Robert 1 ). Guinky 

Falmouth, Oetol>er 28 


handed over to the Smithsonian Institute, would, 1 feel certain, 
be gratefully accepted and judiciously distributed among the 
libraries of America. V, Ball 

Science and Art Museum, Dublin, October 25 


Insect Pestft in Ceylon 

Amongst the “Notes'^ in your last issue, p. 615, is an 
extract from a Ceylon paper of a report by Dr. Trimen as to an 
insect which has causetl much alarm by its depredations on 
cacao and cinchona plantations,” and that Dr. Trimen thinks 
** the only serious damage to cacao comes from the HtlopelHs 
anioniu which appears to be a recent importation to Ceylon, 
although well known in Java.” 

Quite recently I received from my friend Mr. R. McLachlan 
some fragments of several specimens of a Hemipteron which he 
had received from Ceylon, identified as HelopelHs and 

said to be causing damage to the planteri’ crops, and my corre- 
spondent, having doubts as to the proper identification, had for- 
warded the specimens (!) for my examination. 

Before stating that an error of identification had been made, 
it is necessaiy to say what HelopMs antonii really is. Tliat 
species described by Dr. Signoret is a member of the Capsidae, 
possesses nodulose or incrassated femora, and of course, like 
other members of that family, may be considered as injurious to 
some kind of vegetation. The specimens 1 received {sans head 
and pronoium) had also nodulose or incrassated femora, and 
though somewhat similar also in colour to the liitopelHs antonii, 
clearly belonged to the family Keduviidte, whose habits and 
food are of a totally dissimilar character. It is therefore possible 
that Iwth species occur in Ceylon j the one is being freauently 
mistaken for the other, a matter of some moment to the planter, 
as in destroying the Hcduviid he may be at the same time killing 
the worst enemy of the real pest. W. I., Distant 

Russell Hill Road, Parley, Surrey 


The Pentacrinoid Stage of Antedon rosaceut 


The Distribution of Scientific Works Published by the 
British Government 

Kkcentin I have enjoyed an opportuniiy of visiting n number 
of the scientific insiiliilions of America, bul it was with a feeling 
of humiliation that I learnt that several of the best-known and 
most important of them have to pay for works like the various 
Survey and Challenger l^eports which are published by the 
British Government. It would have been possible perhaps to 
have obtained .some statistics on the subject, but I must confess 
to having been restrained by a feeling of shame from making 
direct inquiries ; what I did hear al>out it merely reached me in 
the course of casual conversation. 

There arc few of your readers probably who do not know of 
the extraordinary liberality of the American Government with 
reference to their publications, and when speaking of it to Major 
Powell, Director of the United States Geological Surveys, I was 
told by him that in his department it was considered that the 
cause of education, the spread of kno\> ledge, and their own im- 
mediate objects were must efTectually aided l)y a widespread dis- 
tribution of their publications. 

We owe much of this lilicrality, no doubt, to the forethovight 
and generosity of our own countryman Smithson, the princijial 
function of the Institution founded by him being to arrange for 
the exchange and despatch of books and s|>ecimens. 

There are perhaps few directions in whicJi the cause of science 
would Ijc more directly benefited just now than by the establish- 
ment of an institution in England which would undertake the 
management of the exchanges of the scientific Societies of the 
United Kingdom. I am aware that there are paid agencies for 
the purpose, but what is wanted is a free agency which would 
undertake the duty for the large Societies and relieve those that 
are struggling from charges which now press heavily on their 
resources. 

The great desideratum, however, is a man like Smithson, 
who, possessing wealth, would be willing to give or bequeath it 
for the purpose of founding such an institution. Here is an 
op|)ortunity for any person of capital desirous of doing good and 
p^rving his name to all posterity by one and the same act. 

To return, however, to the main object of this letter, cannot 
anything be done to increase the ** free list ” of Government 
publications ? Surely there must be stored away vast quantities 
ot Survey and other serial publications which, if they were 


I WAS somewhat surprised at finding this summer, in Lamlash 
Bay, on the east c*>asl of Arran, Anfetlon rosaeetts in the penta- 
crinoid stage readily obtainable uj) to the end of September, 
and would be glad to liear from others who have been observing 
Antedon, their experience of the duration of the stalked con- 
dition. It is well known that the adult Antedon ro aceus is 
abundant at Lamlash, and that young specimens in the penta- 
crinoid stage are common on Laminaria in the earlier part of 
the summer; but I have always found the “ pcntacrinoids ” 
rare or absent during August, and I have certainly never before 
found one in Scj)tember. I find that the late Sir Wyville 
Thomson states, in his memoir “On the Emhryo^eny of A ntedon 
rosanns*^ {Phil. 7 yans. 1865, p. 513), that the ova are mature 
towards the end of May or beginning of June, and that, although 
the time spent in the larval stages may be to a certain extent 
shortened or prolonged by surrounding conditions, the dis- 
engagement of AnU'don rosaceus from its stalk “ constantly occurs 
between tlic middle of August and the middle of September ” 
(p. 517). h'rom this one would not expect to find any specimens 
in the pentacrinoid stage after the middle of September. This 
season, however, while dredging chiefly in the southern part of 
the bay near King’s Cross Point, 1 obtained young stalked 
Antedons nearly every day bctw'cen September 15 and 25. I 
generally got one, two, or three .specimens in a forenoon's 
dredging (usu.ally four or five hauls of the dredge). On Sep- 
tcml)cr 27, the last day I dredged, I found, on some Fueus 
brought up from six or seven fathoms at the south entrance to 
the bay. upwards of twenty specimens of “pcntacrinoids.” They 
were of nil sizes, from 3 mm. up to I cm. in length of stalk. 
The last were evidently just ready to be set free, and in fact 
several of them became disen^ged from their stalks while I 
was watching them in a glass dish during the afternoon. The 
smaller specimens obtained that day were, from their structure, 
evidently very much younger, and could not have become free 
for a considerable time ; how long I do not know, and would 
be glad lo learn. Probably they would still have been in the 
pentacrinoid condition had they lived. W. A. Hekdman 

University College, Liverpool, October 21 

Curious Phenomenon 

A VERY curious phenomenon has just come under my notice, 
which is, I think, not unworthy of being put on record. I have 
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been staying for ten da3rs in London, and two long white 
paraffin candles have been standing on the drawing-room chim- 
nej'i^ece all the time. We have not been using the candles ; 
but ue wicks were ignited before we came to the rooms, as it is 
very common to do with new candles. I noticed two days ago 
that the wicks were all covered over with what I at first look to 
be some kind of mouldy growth, but what 1 now find is dust 
which has attached itself in fine hair-like tufts to the wicks of 
the candles, sticking out in all directions exactly like the tufts of 
iron filings on a powerful magnet. ^ 

I am well acquainted with this phenomenon in the vicinity of 
an electric machine which is kept working continuously. For 
emmple, we find it constantly in the neighbourhood of tlie elec- 
trifjr^ machine of Sir W. Thomson’s siphon-recorder, where 
the insulating supports collect great quantities of dust, and 
^nerally in these curious forms. From the appearance of the 
deposits on the wicks of the candles I have very little doubt that 
somehow or other electric attraction has played an important 
part in the collecting of the dust and the formation of the fila- 
ments. But whence the electrification has come I am unable 
to say, unless it l>e that a warm current of air, which I find is 
always passing upwards past the candles from a wooden mantel- 
piece warmed by the fire, electrifies the paraffin candles and 
causes the phenomenon I have described. 

J. T. Bottom LEY 

39, Eastbourne Terrace, London, W,, 

October 25 

Simson’s Line 

Mr. J. S. Mackay of the ICdinbur^ih Academy, though not 
able to trace “ Simson’s line” to Simson’s i\orks {^ce my notice 
of Dr, Casey’s “KucHd,” Nature, Oci<>bcr 23, ]>. boy), h.as fur- 
nished me with the following account, which may ])e of general 
interest: — “ The theorem that the orthogonal projections of a 
point on the circumference of a circle upon the sides of .an in- 
scribed circle are collinear is ascribed to Robert Simson by 
Catalan in his ‘Theoremes cM Probleines de (reoinelrie F^Iemeii- 
taire,’ and he speaks several times of ‘la droitc dc Simson.’ 
This book of Catalan’s is, I fancy, better known in the Unilcil 
Kingdom than many oilier Continental uorks where the same 
Statement is made ; and I conjecture that we have adopted the 
name from Catalan. It may, however, be the case that we have 
taken the information from 1‘oncelet’s ‘ Proprieic'. Projcclives,’ 
§ 468, where it is said that Servois attributes the theorem to R. 
Simson. The jiassage where Servois makes this ascription 
occurs in Gergonne’s ‘ Annalcs dc Mathematinucs,’ vol. iv. 
p. 250, and it is unsatisfactory enough : * I. a metliodc qui vient 
d’etre indiqu^ plus haul pour determiner lo ji<#int C rc|)(»sc sur 
le theoremc suivant, qui e.st, je crois, de Simson.* J cannot 
carry the ascription of the theorem to Simson farther b.ack than 
to Servois, and though I am not positive that .Servois has made 
a mistake, yet I think it highly probable. The extension of the 
theorem to the oblique projections is attributed by Catalan to 
Chasles. It is due to i’oncelet, and is given in the section 
quoted above.” The Writer of the Notice 

October 27 

A Rainbow after Sunset 

On the evening of August 29 the almanac sunset for Ireland 
^outh is placed at 6h, 51m. Ilaiipcning to look out to soutli- 
south-^t I saw a well-marked , though not very brilliant, portion 
of a rainbow in a shower cloud just above the horizon. It was 
not a perfect bow, but what sailors call a I looked at the 

clock and saw that it was 7.15 p.m. Know'ing that the sun had 
set, and being curious to see what could have produced the bow, 
1 immediately went out and examined the western sky. The 
sun had indeed set, but there was a bright red ^low and some 
fiocculent clouds were tinged strongly with a brilliant rosy red. 
It was plain that the rainbow was caused by reflected light. 

. Stonyford, Co. Kilkenny James Graves 

tropical AFRICAN MOUNTAIN FLORA 

/\ VERY interesting collection of plants has been 
brought to Kew by that intrepid African explorer 
* Joseph Thomson, made during nis late journey into 
the Masai country. They have been examined by Prof. 
Oliver, and consist of about thirty-five species from Kili- 


manjaro at 9000 to 10,000 feet of elevation ; a few fn>m a 
crater near Lake Nairasha at 7000 to 8000 feet eleva- 
tion ; thirty-four from the Kaptd plateau at 5000 to 6000 
feet ; and fifty-eight from Lykipia at 6000 to 8000 feet 
These collections exhibit the mingling of North Tem- 
perate types with others characteristic of Southern Africa, 
for which previous discoveries had prepared us. Of these 
the most interesting are, as new* to Tropical Africa, an 
Anemone, a Delphinium (ver}' different from the Abyssinian 
I), (fa.^ycau/on), and a Cerastium of remarkable habit. 
Of South African forms the most striking is the handsome 
arborescent Rutaceous plant, Calodendt on capensc^ the 
** wdld chestnut ” of Natal, to the north of which it had 
not previously been found. Of northern fomts is a 
Juniper, another genus unknown to Tropical Africa, and 
which was found forming groves at an elevation of 6000 
to 8000 feet, and itself attaining a height of 100 feet ! it is 
the J. proccra of Abyssinia. A Podocarpus gathered 
along with the Juniper, and also attaining 100 feet in 
height, is probably the /*. of Abyssinia, which, or 

a near ally, also occurs in South Africa. The only other 
Conifer previously found in the equatorial regions of 
Africa is the Podocorpus Mafinii from the peak of St. 
Thomas in the Gulf of (hiinea. J. 1 ). Hooker 


AN ELFX'TkiVnVNAMOMETER WITH 
EXTREME IN LIGHT S US PEN PEP COIL 

I N my former communications to Natukk it has, I 
believe, appeared (1) that the induction currents used 
by Du Hois-Reymonci, Duchenne, anti other observers 
for physiological and therapeutical purposes were only 
arbitrarily and very insufiicienlly measured ; (2) that the 
simplest and most practical instrument for their measure- 
ment is a delicate clectro-dynamomclcr ; (3) that in con- 
sequence of their extreme smallness, every available 
method must be employed to reduce the sluggishness of 
such an instrument without impairing its accuracy ; (4) 
that an instrument of this character, shown by me before 
the J’hysieal Society at Oxford in June 18S2, had 
answered very well, indeed better than a more expen- 
sive apparatus designed by Prof. Kohlrausch for larger 
currents. 

It was, however, objected that there is an insurmount- 
able difficulty in keeping a gond contact between the 
aluminium and silver-gilt wires used in it for suspended 
coil and suspending wire respectively. 

At the British Association meeting in Montreal I was 
able lo show an improved form of the contrivance, in 
which this difficulty was surmounted ; and, in addition, a 
method of damping the oscillations, which, while im- 
proving the insulation, enabled the weight of the suspended 
coil, on which the force of the torsion couple depends, to 
be varied between limits practically infinite. 

The contact difficulty is met by taking a srnall plate of 
ebonite 3 mm. by 5 mm. in size, and lajjping into it two 
small gold screws, long enough to project through, and 
carry two little nuts on the opposite sides. 'Fo the two 
screw heads the ends of the aluminium coil, bent into 
rings and filed flat, arc firmly screwed ; under the two 
nuts are twisted the ends of the gilt-silver suspension 
wires ; the nuts arc then similarly screwed home. Ebonite 
is clastic enough to render the junction air- and fiuid- 
proof. 

The second requirement was attained by coiling the 
aluminium wire on a thin tube of cork, and immersing it 
in a vessel filled with petroleum oil. Aluminium is about 
two and a half times heavier than water, nearly three 
times the specific gravity of this oil ; whereas cork floats 
on it. Consequently, by properly proportioning r^e 
amount of cork relatively to the wire coiled on it, 
desired specific gravity from absolute flotation to that of 
aluminium itself can be obtained. It is even practicable 
to load the coil, like a Sykes’s hydrometer, by dropping 
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glass beads on a vertical aluminium wire in the axis of 
rotation. Here th^ have scarcely any influence on the 
swing of the coil. The damping enect of the oil, which is 
contained in a small globular receptacle, like a nsh-bowl, 
between the fixed coils, is very complete and satisfactory. 
I had the pleasure of presenting the first rough instrument 


I naa tne pleasure or presenting the first rough instrument 1 ne nanasome ana caretuiiy*printea catalogue now 
thus made to Prof. Jonnson for the physical laboratory of under notice, giving 100,000 references to 25,000 volumes. 


In such an institution, therefore, where the books may 
not be examined before taking out, or the librarian have 
a literary discussion with each applicant, time can hardly 
be better spent than in making the catdogue supply as 
much as possible this information. 

The handsome and carefully*printed catalogue now 


McGill College. 


LIBRARY CATALOGUES^ 

'p HE RE is a wide difference in function between the 
old “ literary and philosophical ” libraries, such as 
are now dying out in various parts of the country, and 
the ** free public libraries which are steadily, though re- 
markably slowly, on the increase in England— libraries 
which lay before readers of all classes Mr. Herbert 
Spencer's denunciations of what an evil sign of the times 
their orgpisation for the diffusion of knowledge is, com- 
pared with Lord Brougham’s old Society for the same 
pu^ose. 

The old library was in principle a museum of liooks, 
where, after a few readers who might be trusted to handle 
the choice volumes cautiously and reverently had enjoyed 
the luxury of making themselves acquainted with their 
contents, each of such volumes was put up in its place to 
form part of the “ collection " of which the librarian was 
proud, and from which he was as little anxious to pro- 
mote abundant issues as the proprietor of Dickens’s oH 
curiosity shop was to make sales of its contents 1 

But the other— the modern — type of library, is a stock 
of the literature for which cither the public itself mani- 
fests the greatest apneiiie, or philanthropists and public 
educators arc most desirous to disseminate and cultivate 
a taste .• the happiest fate wished for any book in such a 
store being that it should be fairly thumbed to death. 
The new library is worked on the principle of the city 
warehouse where the whole stock should be turned over 
several times in the year ; and an> tiling which cannot 
be ‘Mnovcd”is an incubus upon which the manager’s 
?ye falls day after day with more and more impatient 
leterminations. 

The catalogues of the respective types of library ac- 
:ordingly should be widely different productions. That 
)f the former should be an accurate register of sizes, 
iates, and editions ; the compiler fairly taking it for 
granted that its consulter is intimate with the subject he 
s inquiring upon, and that a difference, even in the 
jdition, from the one sought, may make the book as far 
Tom what he wants as Blackstone’s '‘Commentaries” 
from Caisar’s. 

But the main object of the catalogue of the new library 
IS again like that of the commercial advertisement. Its 
consulters are not such as know exactly what they want 
and its maker is anxious to displjiy in it his books and 
their contents to the best advantage ; like the salesman, 
his greatest triumph being, not to supply a customer with 
the article most in demand, but to allure him to higher 
qualifications and raise a new taste which will lead him 
along tempting paths of expenditure. In drawing it up, 
accordingly, the librarian will hardly take a better ex- 
ample than that of the commercial world in its advertise- 
ments of books j to be followed soberly, however, for it 
would doubtless raise a distrust in catalogues if they 
heaped up the favourable critiques which are to be found 
there. Nor, again, are the frequenters of a free library 
able to judge from titles which pleased authors’ fancies 
what those authors’ books contain, and an import- 
am matter is to bring within their ken the contents 


W. H. Stone has carried this out to a veiy creditable extent ; under 
mo|t collected essays and doubtful titles giving a list of 

the subjects and the ground gone over, and undereach 

1 subject-head referring the reader to the principal works 

where it is treated upon, or from which information may 
ion l^tween the be picked up, whereas many other catalogues have placed 
ibraries, such as together only those books in whose titles the name of 
:he country, and such subject occurs. Thus under the head of Canada, 
idily, though re- while thirteen titles are quoted containing the name, 
igl and— libraries there are also placed before the reader thirty-two titles 
Herbert which do not contain it. Although there is no book 
sign of the times upon a special subject like “ Carpets,” he is referred to 
iwledge IS, com- “Manufacturing Industries”; and under that burning 
ty for the same subject, “ Capital and Labour,” though not a book bearing 
the title is to be found, master or man is referred to six- 
iseiim of liooks, teen books on political economy. A danger in attempting 


this is .shown, however, by comparing any two such cata- 
logues together. Not half of the books in a large library 
bearing upon any great subject can be thus quoted, and a 
very intimate knowledge is required to select those of most 
general superiority ; and even then a shade is unfairly 
thrown over books of nearly equal ability. Why, for 
instance, should only four of Hugh Miller’s books be 
quoted under the head of Geology, and only two of those 
of the Geikics ? 

Of course this mischief increases as the greatness and 
importance of the subject increases. It is easy to cite all 
the books devoted to an account of New Zealand, but 
useless to attempt to give a full list of those which bear 
up<)n Europe or Asia. 'I'liis catalogue carefully divides 
Africa into Central, East, North, South, and West, and 
quotes ninety-four works upon it, while upon America 
seventy-four make up the selection. The literature of 
Edward IV. may be fully compiled in a few titles, yet the 
forty-five works relating to Charles I. and II. do not 
nearly exhaust the books directly touching upon matters 
of that period, and sixteen works upon the English 
Commonwealth is not a great number to refer readers to. 

Such a collection of books as the Halifax Library must 
have its deficiencies. Why are there only two books 
on the cruise of the Challenger y neither of them Sir 
Wyville Thomsons, whose name is not to be found? 
And if Lardner’s Cyclopaedia entire is not now thought 
indispensable, surely Thirlwall’s “Greece” and some 
of his later books ought not to have been passed 
over. 

It is difficult to sec the advantage of the puzzling sub- 
stitution in this catalogue of A for 10,000. It saves 
nothing till 10,000 is reached, and as soon as iJ,ooo is 
reached it takes up more room than the figure which re- 
quires no explanation. We are told that the Catalogue 
enumerates 25,000 vols., but not what substitute is made 

or to be made for 20,000. Again, if a is used to save 

printing an author’s name a second time, why should 
“ Capital and Labour ” be printed in full nineteen times, 
or “ United Slates” 125. 

The printing has been unusually well corrected, but we 
are inclined to ask, were the “ wines of Cyprus ” in the 
head of the compiler when he quoted Mr. “ Cyprus ” 
Redding as the author of “ Modern Wines” ? 

The date of 1882 on the title-page, while the quarterly 
reviews come down to the bound vols. for 1883 with tables 
of their contents, is explained by the first part of the work, 


® f whose titles are indefinite, some consisting of a catalogue of the novels and books in the 
ngurative, and not a few positively misleading or absurd, juvenile department which were “ most in demand,” being 

"CMrto gue »f tiH HiJifax I>ublic Ubnry, Lmdiin uid »-« ■. at the earUest date possible, Part II. containing all 

(BWiikx. tSB..) ^^e more important classes not being completed tiU this 
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year. It leads to a reflection on the inevitable incomplete- 
ness of a catalogue. There is no pause in the publication 
of books. In spite of the most careful filling up of the 
lists of missing books by the librarian, and the most 
liberal expenditure by the Committee, hundreds of new 
books must have come out, and a large proportion of them 
added to a librar>*, between the time when the last title is 
handed to the printer, and the time when the first out- 
sider can purchase his catalogue and examine what are 
the treasures kept in store for him. And in no production 
of industry', not even in ladies’ adornments, is novelty so 
important a recommendation as in literature. The dis- 
heartening reduction of prices in secondhand catalogues, 
not of three-volume novels only, but of laborious and im- 
portant works, is a proof of this. A greedily read daily 
press makes it inevitable. Any printed catalogue, there- 
fore, with all the books in due order, must be deficient of 
the favourite, if not of the most important books which 
the library contains. Catalogues therefore in general 
should be printed like the most fugitive of literature, and 
be renewed as frequently as possible. A card-catalogue 
alone can be kept on a level with the stock of books. A 
frequent publication by a large library of a list of its new 
purchases, sold at a remunerative price to students and 
luxurious readers, would make a library popular among 
those with a strong appetite for reiiding, while it would 
not lead to the older tenants of the shelves being forsaken 
by the crowd. 

In most public libraries an effort is made to combine 
the functions of the old collection of books with that of 
the dispensary of useful or pleasing thought, by having 
tw'o departments. The books more deserving ot the old 
feeling of preservation are wisely placed apart with real 
works of reference to form the Reference Department. 
A mischievous result of this arrangement usually is 
that it makes books of greatest intrinsic value and for- 
bidding costliness least available to the impecunious 
student. The Halifax Catalogue avoids this by arranging 
ill together in one alphabetical list, marking each of the 
reference books with an A’, and leaving the question of 
lending them out practically to the discretion <»f the 
librarian or Committee. We strongly approve of this 
method and of liberality in working it, and recommend it 
:o the notice of other libraries. W. Odkli. 


7 WE **JDA A T/SCOPE 

T T appears from the Pa// Afa// Gazette of October 2 1 
^ that there is a prospect of “a campaign being run 
n the country ’’ on behalf of the Claimant ” by “ six of 
he best orators whom money can collect, . . . supplied 
vith a hundred identiscopes.” These are optical instru- 
nents, containing on the one side a drawing made from 
i portrait of the undoubted Roger Tichborne, and on the 
):her side a drawing made from an equally undoubted 
>ortrait of the Claimant taken nineteen years later, and 
he arrangement is such that on looking into the instru- 
nent the drawing? combine into one. This, it is main- 
ained, leaves no doubt that the two portraits are those of 
me and the same individual. 

The more important of the questions raised by this 
mnouncement is whether the fact of tw’o genuine portraits 
dending harmoniously into a single resultant is stringent 
ividence that the portraits refer to the same person. Those 
^ho have examined the optical combinations and photo- 
Taphic composites that 1 have exhibited at various times 
rill know that this is not the case. Those who have not 
een them and care to know more about the subject should 
^k at my ** Inquiries into Human Faculty.” (Let me take 
bis opportunity of correcting an error there. The full and 
ronlc composite labelled two sisters,” in the middle of 
be upper row of the frontispiece, is really one of three 
isters. I had made many composites of the family, and 
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I hy mistake sent the wrong one to the printer.) The reasem 
why photographic portraits blend so well together is 
that they contain no sharp lines, but only shades. The 
contour of the face is always blurred, for well-known 
reasons dependent on the breadth of the object-glass ; 
even the contour of the iris in an ordinary photographic 
print looks ver}' coarse and irregular when it is examined 
by a low-power microscope. On superimposing a second 
portrait, the new shades fall in much the same places as 
the former ones ; wherever they overlap they intensify 
one another ; where they do not overlap they leave a 
faint penumbra which has usually a soft and not tm- 
pleasing effect Judging from abundant experience, there 
would be no difficulty in selecting photographs of many dif- 
ferent persons that should harmonise with the photograph 
of the Claimant, and it would be amusing to try strange 
combinations. I could suggest one that 1 think would 
succeed excellently : it is of a certain distinguislicd member 
of Her Majesty’s but 1 must be discreet, though pro- 

bably if I ever come into possession of suitable photographs 
1 may make a private experiment. 

It seems, however, that the identiscope is not intended 
to be used to combine reproductions of the actual photo- 
graphs, but only drawings in bold lines that have been 
made from them. The photographs, it is to be presumed, 
do not agree in aspect, so drawings arc made from them 
that do so, the diameter of the iris being used as the scale 
unit of the breadth and length of the features, in making 
the drawings. Although the diameter of the iris is 
spoken of as an invaluable unit for exact reduction, its 
disadvantages appear to be great ; (l) Its vertical dia- 
meter was, 1 sui>pose, not used, because in the large 
majority of cases the upper part of tlie iris is covered 
by the eyelid. (2) The horizontal diameter is un- 
available unless the eye of the sitter was directed 
straight at the camera ; otherwise the iris is seen in 
perspective, and its breadth is reduced by an unknown 
amount. (3) One eye is perspectively larger than the 
other, unless the face was set truly square lo the optical 
axis of the lens ; if not, it wiuild be necessary to measure 
both eyes and to take a mean ; this is a requirement to 
which I have as yet seen no allusion. (4) I he diiimeter 
of the iris is only about i '25tli part of the length between 
the chin and the vertex of the head, consequently any 
minute error in its measurement would be largely multi- 
plied when applying it as a unit. (5) The diameter of the 
iris in a photograpliic print docs not, as 1 have already 
implied, admit of accurate measurement. The identi- 
scopc appears to be the same as an instrument sold some 
years ago, and of which I have one now hy me. The 
description jmnled on it is “ K. Wolf and .Sons’ patent 
Limnoscope,for copying drawings, designs, &c.” 1 bought 
it for the purpose of experiments with composites, and 
tried many modifications of its principle, but other plans 
proved so much better that I discarded it. The principle 
IS easily realised by any one who cares to pl;^ce a table 
by a closed window and then to go out-of-doors with an 
open book in his hand, which he must hold horizontally 
by the side of the window, at llic level of the table. He 
will then sec through the glass an image of the book (a 
“Pepper’s ghost,” in short) resting on the table. The 
reflected image is so faint that the direct image has to be 
dimmed. Yellow glass serves this purpose. The limno- 
scope is not suitable for combining ordinary photographs 
because the reflected portrait is reversed ; the left side 
of one face is combined with the right of the other. 
Much better instruments exist for making optical com- 
binations ; I have described them in my book. 

1 conclude as follows. First, that the fact of two photo- 
graphic portraits blending harmoniously is no assurance 
of the identity of the persons portrayed. Secondly ^ 
when drawings made from portraits are shown to blend it 
does not follow that the portraits from which they were 
drawn would blend equally well. And lastly, the photo- 
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gtmffbic print of the iris of the eye does not afford a 
trustworthy unit of measurement. 

FrancisJ Galton 

ON THE ALGIC FLORA OF THE ARCTIC SEAS 

ONG the fields of rcicarch opened to science by 
the Swedish Arctic expeditions of recent years the 
botanical one is that which has been cultivated the most 
ntsiduousJy and with the best results. The contributions 
which Sw^ish men of science have made to our know- 
ledge of the flora of the Arctic regions are varied as well 
at important. They embrace the higher as well as the 
lower forms, both the species invisible to the naked eye as 
well as those of greater size, and the varieties hidden in 
the lap of the ocean as well as those which the student 
encounters on terra firma, Swedish botanists have par- 
ticularly increased our knowledge of the remarkable flora 
of the tea. Thus instead of, as only a few years ago, our 
being ignorant as to whether there really was a flora at 
the bottom of the Arctic seas or not, we are now more 
fiimiJiar with the algie flora of these regions than many 
anotiier in far more southern latitudes. 

Of the Swedish botanists who have particularly devoted 
their time and energy to the study of the flora of the 
Arctic seas 1 must mention the following gentlemen, mem- 
bers of the Royal Academy of Science of Stockholm : 
Messrs. J. G. Agardh, J\ T. Clcve, F. R. Kjellman, 
and E. G. Kleen. Tlie reason which specially prompts 
me to discuss this subject here is the recent appearance 
of an important work by one of these algologists, Prof. 
Kjellman, viz. Norra Ishafvets Algflora,” with thirty-one 
illustrations, which forms part of N ordenskj bid’s “ 
expeditioncns vcicnskapliga iakltagelser,” a work which 
has from time to time received favourable mention in 
this journaJ. 

Prof. Kjellman has, as the representative of botany, and 
particu/ar/y the branc/i termed algology, participated in 
four Arctic expeditions, during which he h.is visited Fin- 
niarJcen, Spitzherfren, Novaya Zemlya, in Europe, and 
long stretches of the coast of Siberia, in Asia. Two of 
these expeditions, the one to Spitzbergen, 1872-73, and 
the Expedition, 1878-80, were attended by winter- 
ings in the Arctic regions, during which time Prof. Kjellman 
enjoyed an opportunity, never before accorded to an algo- 
lopst, viz. that of studying the flora of the sea at all 
szfzsms. His algte flora, in consequence, not only forms 
a complete index of the species and varieties of the 
alge of the Arctic seas, their form, construction, and 
geographical distribution, but it gives us also an insight 
into the vital functions of these plants, and explains to us 
the conditions under which they exist. I intend in this 
paper to refer briefly to the present position of this science, 
tfo which Prof. Kjellman has contributed such a great 
ahane. 

The Argtic Ocean covers, geographically speaking, the 
lea north of the Polar Circle, Within this area there is, 
however, a vast tract of sea where there is no ice either 
winter or summer. This is the sea around Northern 
Norway through which the Gulf Stream flows. On the 
other hand, there are tracts south of the Polar Circle which 
rival the ceddest parts of the Arctic Ocean on the point 
of ice. To these belongs, in the first instance, the part of 
the Atlantic washing the south-eastern shores of Green- 
land, which receives from the north a cold Polar current 
full of icebergs. 

F rom a hydrographical point of view, however, the Arctic 
Ocean is far more naturally limited if we deduct from it 
the part around Northern Norway and add to it the sea 
ajwnd Southern Greenland. From a botanical point of 
ww, too, the Arctic Ocean is thus limited in a more 
wwal manner. To the part of the Arctic Ocean cut off 
w this arrangement Prof. Kjellman proposes to assign 
the name “The Norwegian Polar Sea,” and in the work 


referred to above he deals with the algae flora of the true 
Arctic Ocean, according to the hydrographical and botani- 
cal theories, as well as that of the Norwegian Polar Sea. 
As the conditions under which the flora or the true Arctic 
Ocean lives lend to the same a heightened interest, I will 
discuss this flora at more length, and Anally add some 
words on that of the Norwegian Polar Sea. 

In a sea like the Arctic Ocean, where ice is found in 
large quantities all the year round, it seems, at first sight, 
that no flora could exist, and it is, indeed, true that great 
parts of the Arctic Ocean are, botanically speaking, mere 
deserts, but this is not caused, as I will presently show, 
by the low temperature of the sea, but by other causes. 
Strangely enough, some alga: have become accustomed 
to be surrounded by a medium the temperature of 
which never, or at all events but seldom, rises above 
freezing-point, and in many instances they have indeed 
flourished greatly therein, of which their luxuriant growth 
bears evident proof. 

When 1 just said that large tracts of the Arctic Ocean 
are botanically deserts, 1 did not thereby mean that the 
deepest parts of the sea were void of flora, as this is really 
the case in all, even the warmest, parts of the oceans 
of the globe. The algcC flora is only to be found within a 
smaller or larger belt along the coasts of the continents 
and islands, and even within this belt, where the depth 
does not prevent the existence of alg«e, they are not found 
everywhere. Another condition too must be present for 
the existence of algcC, viz. that the bottom be rock, boulders, 
or marine shells, in brief, formed of large objects which 
can serve as “moorings” for them. Thus, where the 
bottom is sand or clay the regular algic flora is absent. 
In the eastern parts of the Arctic Ocean the latter kind 
of bottom is very common. Nearly along the entire coast 
of Siberia, and in long stretches near Novaya Zemlya and 
Spitzbergen, the bottom is formed of fine sand and clay. 
Alg.'O arc here sought in vain, as they arc, in fact, in 
localities with a similar bottom all over the world. Only 
on the north and north-western coasts of Spitzbergen, and 
in several places along the west coast of Greenland, the 
bottom consists of such hard materials as are favourable 
to a copious algic flora. 

This explains to a great extent the existence of the 
botanical deserts, referred to above, in the Arctic Ocean, 
but there arc also other causes. Before I deal with these, 
however, I must explain the manner in which the bottom 
of the Arctic Ocean is divided according to the flora at 
various depths, as suggested by Prof. Kjellman. 

He distinguishes between three bottom regions, viz. the 
littoral^ or what may be called the upper shore-belt, the 
sitb-llttoral^ or lower shore-belt, and the ellftoral, or deep- 
sea belt. The upper shore-belt embraces th it part of the 
bottom which lies between the neap and high tides, the 
lower shore-belt the part that stretches from the former 
down to a depth of 36 metres, and the deep-sea belt the 
part below the Utter depth. 

Of these three belts, one, the upper belt, contributes 
greatly, and in a striking manner, to make parts of the 
Arctic Ocean flora-less. Within far the largest parts of 
the ocean this belt is void of all vegetation, and the cause 
of this is easily discovered. It lies in the ice. Thus 
every winter a girdle of coarse, firm ice is formed along 
the coast, and near the shore reaches to the bottom. 
In some places this ice lies all the year round, and in 
others it certainly disappears, but generally late in the 
season. At Ca^ Chelyuskin during the liega Expe- 
dition the “ ice-foot,” viz. the shore-ice, was lying firm 
at the end of August. Where the land-ice thus remains 
throughout the summer no algae can, of course, develop, 
and where it disappears only in the autumn the time is too 
short to allow of any growth. 

Nearly as detrimental to the flora as the land-ice are 
the broken-up ioe-masses, which during the summer are 
driven hither and thither by winds and waves. These 
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I drift-ice masses grind the upper shore-belt to such an 
[extent that every vesti^ of vegetation is decimated, if not 
entirely destroyed. The tide contributes also greatly to 
increase the disturbing influences of the ice, as by this 
phenomenon the area of shore exposed to the action of 
Uie ice ^comes greatly increased, and by the circum- 
stance that the ice-masses are thereby kept in constant 
motion. Not even in the winter are the ice-masses 
at rest along the shore. During the wintering of the 
Swedish expedition at Spitzbergen at the northernmost 
promontor}^ of that island the sea outside the station, 
Mossel Bay, was covered with hard, coarse ice, some 
twenty miles in breadth. Still throughout the wintering 
a grating sound was heard from the ice, caused by the 
rubbing of the ice-floes and icebergs against each other as 
they moved backwards and forwards, or rose and fell. That 
a similar action would greatly affect the bottom of the 
sea is quite evident, particularly as most of the shores of 
the Arctic C cean are void of the protection afforded by 
islands and fjords. The latter contribute to increase the 
detrimental effect of the ice on the algiv flora. On an 
open coast the action of the ice is, of course, more violent 
than where it is protected by islands. For this reason 
the upper shore-belt is nearly everywhere in the Arctic 
Ocean void of alga) where there arc no protecting islands, 
as, for instance, on the shore of North-Western 8|)it2- 
bergen, on a few places at Novaya Zcml>a, and particu- 
larly at the west coast of (ireenland. 

Another circumstance uhich greatly contributes to the 
poorness of the alg;e floia in several parts of the Arctic' 
seas north of Asia is the brackishness of the water, caused 
by the great Siberian rivers. 'I'hc water of the surface 
here consists of two parts river-water and one part sea- 
water, a condition which is \ery detrimental to the 
development of alga*. 

The total absence of light in certain parts of the Arctic 
’egions during a very great j)art of the > i*ar also arrests 
he growth of certain alga* which love the light. 'I'he 
scarcity of green alga* is, no doubt, due to this circuin- 
itance. 

It is natural to assume that the temperature of the 
Vrctic seas is low, but it is really lower than is generally 
)elieved. Thus, during the warmest part of the year, in 
he month of July, the mean surface temperature is from 
ho" *11 C. in the American Arctic Sea to * 4 - 3 ’3 and 4 ’33 

I the sea around Spitzbergen and the Alurman coast, 
nd it decreases greatly with the depth. At the depths at 
/hich the alga' flora is richest, it never rises above 0° C. 
'hat many species of alga* are excluded from the Arctic 
eas by this low temperature is evident. It is, indeed, to 
e wondered at that there are alg<e in these icy waters at 

II ; but that there are really many I will presently show. 
From what I have thus said, it appears that the alga;- 

Dvered spots in the Arctic seas are, so to speak, oases in 
le great Polar water desert. Let us now* examine the 
mditions of the flora in these oases. Most of them have 
it a poor and sparse vegetation. This is particularly 
le case in the Siberian seas and the eastern part of the 
ara Sea, and, to some extent, in the western part of the 
ara Sea, the eastern part of the Murman Sea, the j 
pitzbergen Sea (the sea to the cast of Spitzbergen), and 
e Greenland Sea (the sea between Greenland and Spitz- 
jrgen). E\'en where the quantity of algjc is greatest 
[thin this area, it is much less than in the richest parts 
the Atlantic Ocean. In the western part of the Murman 
» and the White Sea the vegetation is not so poor (ac- 
rding to Chr. Gobi, “DieAlgen flora des Weisser. Mecres 
d der demselben zuniichst liegenden Theile des nord- 
hen Eismeeres/’ 1878). It is richest in Baffin's Bay, 
the west coast of Greenland. The greatest authority on 
5 natural history of Greenland says on this point : “Just 
tside the coast of Greenland the sea-bottom is covered 
ih a forest of giant algae, with leaves from 12 to 16 feet 
length and half a foot in width, besides which the 


stones are ever>* where covered with coral-Iike layers (coral 
algae)." The algse flora in this spot is, therefore, copious, 
and is far in advance of those in other parts of the Arctic 
Ocean. 

I I have already said that the bottom of the Arctic Sea may 
I be divided botanically into three belts, viz. the upper shore, 
the lower shore, and the deep-sea belt. Of thwe the first- 
named is the poorest, the algie oases here being few and 
limited, the vegetal ion poor in individuals, and thealgaevery 
small. The west coast of Greenland, with its and 

islands, alone forms an exception in this respect. The u{^per 
belt here often produces broum alga' of considerable size 
{Fucaci\T\ while even green and red are not wanting. 
The deep-sea belt is, like the upper one, poor in species 
and individuals. During the .Swedish Arctic expeditions 
only six species have been discovered in this belt, and 
all of these lived at a considerable depth, one {Ptilota 
pcitinata^ Gunn.) even at a depth of 270 metres. The 

f wincipal flora of the Arctic Sea belongs, how ever, to the 
ower shore-belt. This belt everywhere possesses the largest 
and the greatest number and variety of .ilgM'. Jls charac- 
teristic forms are two. ^'iz leaf- weed alg.'i* {Lawinariea?) 
and coral alga* (( V'/v/Z/z/a^vv/*). 'J'liey cover laigc areas 
of the bottom, and appear in close masses rich in indi- 
viduals, which attain a greri size. The leaf- weed algae 
make the greatest impression ; they derive their name 
from the circumstance that they carry a large leaf at the 
top, which is shed anti renewed annually. All species 
belonging to this family arc large alga', some of them 
attaining a length of 4 metres, and the top leaf a width 
of i metre. '1 hey are the trees of the sea, and resemble 
those on land by growing together in forests. These are 
the alga* which in the Arctic Ocean attain the greatest 
size and cover the largest area, and so greatly contribute 
to the general habitus of the flora of this ocean that one 
might justly call it the “ Ocean of the Laminariem." 

Next to the I.aminariea' the Corallinacca' are the most 
important. 'J'hesc alga* form one of the wonders of the 
terrestrial flora. Any one who thus sees them for the first 
lime wcuild think that they were real corals or some kind 
of stone. They arc- as they appear in the Arctic seas — 
perfectly hard, being impregnated with chalk, and have 9 
peculiar soft rosy or grayish-red colour. In form they 
vary between the laminated and the bushy. Often, too, 
they appear as detached ballss which have (m their surface 
shorter or longer branch- like projections. I’hese balls may 
attain a diameter of 20 centimetres, as, for instance, in 
lAthothannuou ^laiiale (Kjcllm.), and appear in certain 
places in the Arctic seas in enormous quantities. On the 
shores of Spitzbergen and Novaya Zemlya, for instance, 
the bottom of the sea is for miles covered by deep layers 
formed of such balb, which, as Frof. Kjellman re- 
marks, must be of great importance in forming fresh 
earth-crusts. All the other species of alga: play a very 
subordinate role compared w'iili the Lamin/iric» and 
Corallinacea'. I'hey are certainly, as regards variety of 
forms, superior to these latter, as the leaf-weed algae 
possess only twenty species and the coral alga; nine, 
while other Arctic alga— with the exception of Diatom- 
acccc— have as many as 145 species. In spite, however, 
of the abundance of the species of the latter, they make 
but little impression in the alga; flom, as thev are either 
too small, or too few in the number of individuals. This 
being the case, it is only natural that the Arctic sea-flora, 
particularly owing to the predominance of the Laminarieae. 
IS monotonous in its appearance. This does not indeed 
apply to form alone, but also to colour. The colour is 
really sombre, the brown colour of the Laminariess pre- 
dominating. The lighter-brown shades are almost entiriiy 
wanting. The red algae (Floridece) are not very prominent,^ 
with the exception of the coral alga; within their specM 
sphere, and their colour is not, as 1 have observed, of the 
strongest or purest. The chlorophyll algae are very instg- 
nificant. The many variations of green-^from the freshest 
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grass green to the white and yellow green — which give 
such richness of colour to the vegetation in the Atlantic 
Ocean, are almost entirely absent in the Arctic seas. 

I have already mentioned that leaf-weed and coral 
algae attain a great size in the Arctic Ocean. This is 
also the case with a considerable number of other Arctic 
algae. Thus, the brown algx*, e,^. Desmarestia aculeata^ 
L., and Dkhhrin viridis^ Muller, and the red algae, 
DeUsscria sinuosa^ G, and W., and Halosaccion ramen- 
taceunty L., as well as the green algae, Monostroma BlytHiy 
Aresch., and Chcpiomorpha melaf^oniumy W. and M.,show 
a high degree of development ; a fact which proves that 
these alga; not only endure, but are quite at home in, the 
Polar water. 

Another feature of great interest relating to the subject 
are the biological cor.ditions of the alg^e flora. Algie 
which conclude their existence in a single year arc either 
wanting, or at all events very few. Nearly all Arctic algffi 
live several years, and in order that they may be able 
to eflfcct the work of propagation and nourishment 
with the little .supply there is of heat and light, their 
organs are in operation during the dark as well as the 
light season. Whilst wintering at the northernmost part 
of Spitzbergen in 1872-73, Prof. Kjellman obscrv’cd in the 
middle of the winter, viz, at a time when the sun was 
lowest and the darkness therefore most intense, that a 
considerable development and growth of the organs of 
nourishment took place, while, as regards the organs of 
propagation, he found that it was just at this season that 
they were most developed. Spores of all kinds were pro- 
duced and became mature, and they developed into splendid 
plants. The Arctic alg;e therefore present the remark- 
able spectacle of plants which develop their organs of 
nourishment, and particularly their organs of propagation, 
all the year round, even during the Jong J*oIar night, 
growing regularly at a temperature of between -i® and 
- 2° C, and even attaining a great size at a temperature 
which never rises above freezing-point, 

The result at which Prof. Kjellman arrived with regard 
to the development of the Arctic flora was this, that the 
algae flora of the Arctic Ocean is, contrary to the Phane- 
rogamic flora, not an immigrant flora, but that its origin 
lay in the Polar Sea itself. This theory is, he believes, 
proved by the facts that (i) the Arctic filgte flora is rich in 
endemic species, these being not fewer than 37, or 22 per 
cent, of the whole flora) ; and that (2) there are many species 
found both in the Northern Atlantic and the l*acific Oceans 
a large percentage of which reaches very far north in the 
Arctic Sea, and which have attained a high degree of 
development there, being characteristic alga; of the 
Arctic Occ.an. That the endemic species owe their origin 
to the Arctic Ocean cannot be doubted ; and that the 
species referred to under (e) have been originated there 
and gradually spread to the other two oceans is more 
than probable. If this be so, Prof. Kjellman estimates 
the numbed of species whose origin must be referred to 
the Arctic Ocean at 100, a&iut 60 per cent of the 
entire algae flora. 

There remain now but a few remarks to make on the 
algae flora of that part of the Arctic Ocean which has been 
named the Norwegian Polar Sea. 

If suffleient notice be taken of the geographical position, 
this sea may be said to be the most favoured on the globe 
in the way of temperature. Although north of the Polar 
Circle, and reaching thence to 72"* N. lat., it is never 
frozen, not even along the coasts. The mean temperature 
of the sea at the North Cape during the coldest season, 
viz. March, April, and May, is + 3° C., and during the 
trq^ winter months, December to February, + C. If 
^o this be added that the water is very salt, and that the 
bottom nearly everywhere consists of rocks or boulders, 
Md that the coast is full of Qords and islands, every con- 
mtion for the development of a rich algae flora is present. 
And indeed the flora here is more copious than in the 


true Arctic Ocean. There are no large deserts here, 
The upper shore-belt is covered with algae, while brown 
algae [Fucaceai) are found eveirwhere, sometimes less, 
sometimes more mixed with red and green ones. The 
lower belt is the home of the leaf-weed algae, most of 
which belong to other species than those of the true 
Arctic Sea. The coral algae, too, are well represented, 
and even these differ from those of the true Arctic Sea 
in possessing brighter colours. The number of red algae 
belonging to other groups is also greater than in the true 
Arctic Sea. The total number of algae species in the 
Norwegian Polar Sea is 194, a number which is very 
great when we remember its limited area. There are in 
the true Arctic Sea, which is so much larger, only 174 
species. 

With regard to the general character of the algae flora 
of the Norwegian Polar Sea, it must be described as a 
mixed flora, made up of species belonging partly to the 
Arctic and partly to the Atlantic Oceans, and some en- 
demic ones. Prof. Kjellman believes, and in this I 
entirely concur, that the former are the original species 
characteristic of the spot, and that they arc remnants 
from the time when the Arctic Ocean was larger than it 
is at present, />. during the Glacial period. The Atlantic 
species have immigrated during more recent times with 
the Gulf Stream, as they have by degrees become so 
prominent that the algae flora of the Norwegian Polar 
Sea must, on the whole, now be referred to the Atlantic 
Ocean. 

It has already been said that the alga: flora of the 
west coast of Greenland occupies a transitory position 
between that of the North Atlantic and that of the true 
Arctic Ocean. According to W. (i. Farlow (“ Marine 
AlgiL* of New England and Adjacent Coasts,^’ 1881) this 
is far more the case with the algie flora of the northern 
parts of the United States, and it may be of interest to 
note that by the aid of the Polar current flowing there a 
considerable number of true Arctic algtu have succeeded 
in penetrating to the forty-second degree of latitude, 
the latitude of Central Italy, or perhaps, more correctly 
speaking, have remained on the shores of New England 
from the very period when the Arctic Ocean extended 
thither at the time of the Glacial Age. 

VKIT HRI’XHEU WriTROCK 
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We are glad to learn that the trustees have appointed Prof. 
Newcomb Professor of Mathematics and Astronomy in the Johns 
Hopkins University, and that he has agreed to accept the 
position. The University begins the session with 273 students, 
of whom 160 are graduates, and the attendance is distributed 
well through all the departments. Sir William Thomson’s 
lectures, as might be expected, W'erc a great success. 

The following changes are proposed lobe made in the Council 
of the London Mathematical Society for the ensuing session : — 
Pr(»f. Sylvester, F. ILS., and Prof. Greenhill are nominated to 
fill up the places vacated by the late Prof. Kowc and Mr. W. D. 
Niven, F.K.S. Mr. J. W. L. Glaisher, F.R.S., has been 
selected for the Tresidentship, while Dr. Henrici, F.R.S.,Prof. 
Sylvester, F.R.S , and Mr. J. J. Walker, F.R.S., have 
nominated Vice-Presidents. In consequence of Dr. Henrici s 
not having yet returned from his visit to Canada and California, 
it is not yet certain whether he will deliver his retiring address 
at the annual meeting (November 13), or defer its delivery to a 
later date in the session. It is proposed to present the Dc 
Morgan Memorial Medal to Prof. Cayley, F.R.S., its first 
recipient, at the annual meeting. 

Lord M*1 arrn and Mr, John Murray, two of the directors 
of the Ben Nevis Observatory, ascended Ben Nevis last week 
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and iDsp>ected the new buildings which have been erected during 
the summer, and which were now declared open. The new 
buildings include additional bedrooms and observing rooms, a 
tower for exit during winter and for self-registering wind instru- 
ments, and a tourists* shelter, the whole having cost over 2000/. 
The Observatory is now very completely equipped. Provisions 
and stores for a year have been conveyed to the top, and the 
observers are now fully provided for in their long winter resi- 
dence. It is just a year since the Observatory was opened, and 
during this time hourly observations have been taken day and 
night without a single break. Over 2000 persons have ascended 
the mountain during the summer, and 1046 telegrams h.ive been 
despatched by tourists to their friends in various parts of the 
world. 

The list of awards, medals, &c., made by the International 
Juries of the Health Exhibition have been announced. The 
total number of gold medals awarded is 278 ; the Society of Arts 
present 1 1 medals. The Society’s Siemens Prize for the best 
application of gas to heating and cooking has been awarded to 
Mr. Thomas Fletcher, Medals for meteorological instruments, 
diagrams, models, &c., have been awarded to Messsrs. Cnsella, 
Ncgretti and Zambra, Richard Freres, and Richardson and Co. 
For science teaching the Japanese schools have carried off | 
medals, as well as Allan Glen’s Institute, Cilasgow, the Oldham , 
School of Science, and the Ecolc 1 ^-monnier, Paris. The 
Brothers of the Christian Schools have obtained in the Educa- 
tional Section two gold and two silver medals and two diplomas 
of honour. 

We regret to announce* the death of Mr. Roliert Sabine, C.K., 
the son-in-law of Sir Charles Wheatstone. Mr. Sabine, as our 
readers know, has done good work in connection with the 
applications of electricity. 

Much interest is manifested, both in Canada and the United 
States, in the enterprise of Lieut. W. R, Gonlon, who was 
fielected by the Canadian Meteorological Service for the expedi- , 
tion to Hudson’s Bay, to establish stations for scientific observa- 1 
tions. The work has already begun, and at each of the seven sta- , 
dons selected the usual meteorological observations will be made. | 
Heavy tides will be measured ; the drift of water will be noticed : I 
and the conditions and state of the ice. Cape Hope is the most ' 
important station, and here a temporary magnetic station has I 
been opened. This first expedition has been provided for by ! 
votes of 70,000 dollars by the Dominion Government for the 
purpose of obtaining reliable information as to the navigation of 
the Strait to the Bay, and to decide upon the feasibility of the | 
adoption of the route as a summer outlet for the produce of the | 
North-West. Each station party con-ists of two men and an 
Esquimaux interpreter, besides the officer in charge, and sufficient 
provisions and fuel for fifteen months are supplied. Lieut. 
Gordon, the head of the present Expedition in the Neplune^t has 
been for ten ’years in the British Navy and five years in that of 
Canada. He is accompanied by Dr, Robert Bell, geologist, 
Charles R. Tuttle, of Winnipeg, historiographer, and seven 
officers. The seven static. ts are to be established in the following 
places, six on the Strait and one on the west shore of Hudson’s 
Bay : — The first at Cape Chadley, the second on Resolution 
Island, the third at Cape Hope, the fourth on the north bluff of 
the mainland or on one of the Up)>er Savage Islands, the fifth on 
the south-east end of Nottingham Island, the sixth on the south 
side of Mansfield Island, and the seventh at Fort Churchill, on 
the mouth of the Churchill River. 

In the course of a lengthy communication to Sir Arthur 
Gordon, the Governor of Ceylon, suggesting improvements in 
the public instruction of that colony, the Rev. S. Langdon arJvo- 
cates the establishment of a University in Colombo, on the 
ground that the Universities for which Singhalese youth are now 


prepared are ill adapted to the requirements of Ceylon. The 
English University examinations are, he says, intended for a 
different class of candidates. They tend to a total separation 
of the scholarly youth of Ceylon from their own classics in 
favour of those of Greece and Rome. The physical science 
references are to examples found commonly in the British Islands, 
but rarely in Ceylon, With regard to the Cambridge Local 
Examinations, the science master of the colonial Royal College 
points out that in lx)tany the Ceylon students are placed at con- 
siderable disadvantage compared with those in England, and 
suggests that the Cambridge Syndicate be requested to arrange 
that plants of tropical well-known orders of equal structural 
value be substituted for those given in England, and that answers 
to general questions, such as those referring to useful timber- 
trees, useful vegetables, and other plants of economic use, be 
recognised, if correctly given for Ceylon, as of equal value with 
English answers. He then selects, as an illustration of the 
difficulty under which a Ceylon candidate labours, questions 
such as these : — Comj^are the daisy with the dandelion ; com- 
pare the rose with the buttercup ; describe a fir cone, &c. ; all 
easy enough for an Fmglisli but not so for a Ceylon boy, Thi j 
objection is stated to be true not only of botany, but also of 
other branches of natural science. The complaint is that the 
higher examinations for which alone the youth of the colony can 
be prcparctl arc destitute of all local references, and are there- 
fore neither calculated to ilcvelop or test an intelligent acquaint- 
ance with the subject. Besides, as the masters can prepare for any 
one of four foreign Universities (London, (‘ainliridge, Calcutta, 
or Madras), there is little unity in the system of higher educa- 
tion. Moreover the expense of residing at one of these Uni- 
versities deters many students from taking a University degree 
at all. On the whole, the case made out by Mr. Langdon in 
favour of a local University is, regarded from the purely educa- 
tional point of view, a very strong one. lie sums up this por- 
tion of his report by stating that the advantages of such a Uni- 
versity would be— (1) unity of higher education, (2) a higher 
education adaple<l to Ceylon rather than to h'nglish requirements, 
(3) the correction of many present defects, especially the neglect 
of j)raclical and technical studies, (4) the granting of degrees 
no > only attainable with much expense, (5) the encouragement 
of vernacular education. 

Commander Crawp’ord Pasco, K.N., writing from EUtcr- 
wick, Victoria, N.S. W., says ; — ** If at all ci^ast stations (light- 
houses, &c.) the ti<lc was as regularly recorded ns the barometer, 
&c., ascertaining, where practicable, its force as well as direc- 
tion, ami, monthly, one .simultaneous observation made at a 
given time, to be called a term day, simitar to that at magnetical 
observatories where the clocks were set to (ibttingen mean time, 
and for tidal ]nirj)oses may be iGrcenwicb, Washington, or any 
(thcr meridian, I feel sure valuable results would be obtained.” 

WiTii reference to the recent experiments on directing 
I balloons, M, W. Dc FonvicIIe explained in a recent paper, with 
the aid of diagrams, an elongated hallo m which could be steered 
to the extent of being kept with the longest axis in the direction of 
a given current, and could be made to ascend or descend by the 
use of horizontal pro{>elling screws. He further explained an 
ad'ipta*ion he propo^ed of M. Dupuy de Lome’s device of 
placing an air pouch in the balloon to compensate for loss of gas 
so as to form ballast air-chambers in the elongated machine. 

It will be seen from our advertising columns that some friends 
and fellow- workers of the late Frank Hatton desire to perpetuate 
his memory in the creation of an annual prize in a brands of 
chemistry in which he had distinguished himself at home* W? 
heartily commend the scheme to our readers. 

In the last number of the Agricultural Students' GautU^ 
edited by students of the Royal Agricultural College, Cirencester, 
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will be found, beside* the usual College news, “ Observation* on 
the (Estrida commonly known as Bot-Flies,” or warble flies, by 
Miss E. A. Onnerod, one of the lecturers of the College ; also 
an interesting account of an excursion to Sir J. B. Lawes’s expe- 
rimental farm at Rothamsted. 'rhis little j>eriodical holds a 
good place among collie magazines, by the interest and value 
^ its articles. 

From a reiwrt by the head of the Japanese Meteorological 
Department on the two typh *ons of August last, which caused 
much loss of life and damage to property, it appears that the 
Japanese have not had to wait long for a practical demonstra- 
tion of the wisdom rif their recent step in increasing the number 
of telegraphic weather reports from their meteorological stations 
to three daily. Although the second storm travelled nearly 800 
miles in the course of twenty-four hours, the ])arlK of Itie coasts 
threatened received, under the most unfavourable circumstances, 
several hours’ warning. Mr. Knippiiig takes a^l vantage of the 
occasion to recommend an addition to the number of signal 
stations which would bring them u]) to 150 or 200, and also to 
point out that Jajian’s most recent possession, the Loochoo 
Islands, is a most im|iortant meteorological outpost, for about 
90 per cent, of the tyjilioons which ‘ravage these regions arc 
noticed there a day earlier than in J.njjan. 

In reference to a recent note on the subject, Mr. W. Matticu 
Williams writes that in his “Through Norway” (published 
in 1877) I**-* stated on page 108 that “the North Cape is 
usually described as the northernmost extremity of Europe ; but 
this is not quite correct. There is a low glaciated tongue of 
rock, called Knivskjirroddm or Kfiivshjaeiodden^ alnrut a mile to 
westwartl of North Cape, which projects farther north than the 
Cape itself.” “It is a misnomer,” he stales, “to call this a 
* Cape, ' especially in the preseiiee of magnificent capes which 
abound thereabouts. (The perpendicular face of North Cape is 974 
feet high ; others are above 1000 feel.) It should not be for- 
gotten that neither North Cape nor this little ambitious out-pokc 
is the northernmost ])oinl of the Kurojjcan continent. This dis- 
tinction belongs to Nord Kyn, the North Cape and Knivskjae- 
lodden being on Magcrb, an outlying island.” 

The authorities of the University of Tokio have, wc observe, 
instructed one of their officers to devote himself wholly to the 
study of seismic phenomena. The gentleman selected for this 
puqmse, Mr. Sekiya, is the Japanese Secretary to the Seismo- 
logical Society of Japan, and has alreatly had much experience 
in earthquake observation, which has thus become an official 
study in that country. 

A WRITER in a recent issue of the North China //<vv7/</ dis- 
cusses the early Chinese notions of immortality. In the nK»st 
ancient times ancestral worship was innintained on the ground 
that the souls of the dead exist after this life. The present is a 
part only of human existence, and men continue to be after 
death what they have become !)efore it. Hence the honours 
accorded to men of rank in their lifetime were continued to them 
after their death. In the earliest utterances of Chinese national 
thought on this subject we And that duality which has remained 
the prominent feature in Chinese thinking ever since. The 
present life is light ; the future is darkness. What the shadow 
is to the substance, the soul is to the l)ody ; what vapour is to 
water, breath is to man. By the process of cooling steam may 
again become water, and the transformations of animals teach us 
thal^ings inferior to man may live after death. Ancient Chinese 
tnen believed that as there is a male and female principle 
in all nature, a day and a night os inseparable from each 
th^ in the universe as from the universe itself, so it is 
with man. In the course of ages, and in the vicissitudes of 


religious ideas, men came to believe more definitely in the possb 
I bility of communications with supernatural beings. In the 
twelfth century before the Christian era it was a distinct belief 
that the thoughts of the sages were to them a revelation from 
above. The “Book of Odes” frequently uses the expression 
“ God spoke to them,” and one sage is represented after death 
“moving up and down in the presence of God in heaven.” A 
few centuries subsequently we And for the first time great men 
transferred in the popular imagination to the sky, it being 
believed that their souls took up their abode in certain constel- 
lations. This was due to the fact that the ideas of i mroortality 
had taken a new shape, and that the philosophy of the times 
regarded the stars of heaven as the pure essences of the grosser 
things belonging to this world. The pure is heavenly and the 
gross earthly, and therefore that which is purest on earth ascends 
to the regions of the stars. At the same time hermits and other 
ascetics began to be credited with the power of acquiring 
cxlraordin.ary longevity, and the stork became the animal 
which the Immortals preferred to ride al)Ove all others. 
'riic iflca of plants which confer immunity from death soon 
sprang up. The fungus known as Polvponts iucUns was taken 
to be the most efficacious of all plants in guarding man from 
death, and three thousand ounces of silver have been asked for 
a single specimen. Its red colour was among the circumstances 
which gave it its reputation, for at this time the five colours of 
Babylonian astrology had been accepted as indications of good 
and evil fortune. This connection of a red colour with the 
notion of immortality through the medium of good and bad luck 
led to the adoption of cinnabar as the philosopher’s stone, and 
thus to the construction of the whole system of alche ny. The 
]»lant of immortal life is spoken of in ancient Chinese literature 
at least a century before the mineral. In correspondence with 
the tree of life in K<len there was probaldy a Babylonian tra- 
dition which found its way to China shortly before Chinese 
writers mention the plant of immortality. The Chinese, not 
being navigators, must have got their ideas of the ocean which 
surrounds ihcr world from those who were, and when they re- 
ceived a cosmograj)hy they would receive it with its legends. 

Mr. Sidney Oi.liff has been appointed Assistant Curator of 
the Australian Museum, Sydney, New South Wales. 

The additions t(» the Zoological Society’s Gardens during the 
past week include a Vervet Monkey lalandii d ) 

from South Africa, prescntctl by Mr. Thomas Eley ; a Grivet 
Monkey {Cercopitheens ^risej-z'iridi:^ 6 ) from West Africa, pre- 
sented by Mrs. K. E. Villiers ; a Common Taradoxure {Para- 
dojiurns t^pns) from India, ]>resented by Mrs. L. Me. Arthur ; a 
Hedgehog [Erinact'iis enropra)^ British, presented by Mr. C. G. 
Hopkins ; a Laughing Kingfisher [Daceto ji^igantea) from 

Australia, presented by Mrs. A. M. Packard ; two Seed- 

eaters {CrUhagra ) from South Africa, presented by Mr. 

W. B. Cheadle, F.Z.S. ; a Mute Swan {Cy^mts d ), 
luiro|>e.an, presented by Lady Siemens ; a Common Chameleon 
{Chamtrltvn vni^ans) from North Africa, a Common Viper 
[Vipet'a tferus)^ British, presented by Mr. F. H. Jennings ; a 
Proteus {Protens an^uinus)^ European, presented by Mr. W, J. 
Milles ; three Common Marmosets {flapale Jacchus) from Brazil, 
six Canadian Beavers [Castor camidensis) from Canada, two 
Lesser Sulphur-crested Cockatoos [Cacatua suiphtrea) from 
the Moluccas, deposited; a Talapoin Monkey [Cercopitheens 
iaIapoin)t an Allen’s Galago [Galago allemi)^ a Thick-billed 
Pigeon [Treron macrorhyncha), a River Jack Viper [yipera 
rhimetros) from West Africa, two Horrid Rattlesnakes [Crotalnt 
horridus) from Florida, purchased ; four Hardwick’s Mastigure* 
[UrowMstix kardwickiis from India, two Bengal Monitors 
{VaraMus ken^atemtis) from Bengal, a Nilotic Crocodile [Croco- 
gitmfzmtgari,^) from Africa, received in exchange. 
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OVR ASTRONOMICAL COLUMN 

Variable Stars. — Minima of the short-period variable S 
Cancri may be expected about November 8, 9h, 5m. ; November 
27, 8h. 21m. ; and December 16, yh. 36m. The latest observa* 
lions upon record were made by Schmidt in 1883 : he found 
the star faint on March 12 at 7*2h. and March 31 at I2*8h. mean 
time at Athens, llie star does not appear to have been much 
observed of late years, and further observations are needed as 
a check upon the period An abstract of Prof. Schdnfeld’s 
discussion on the fluctuations of this variable will be found 
in vol. ix. of the Viertiljahrsschrift der Astronomhehm G%seU‘ 
schaftt p. 226 ; be there gives as elements 

Minimum - 1867 August 31, I4h. i2‘24m. Paris M.T. + 
(9d. iih. 3775"'-) E. 

The diminution of light appears to commence about S.^ hours 
before the minimum ; about 13 hours after minimum the star 
attains its usual brightness. It is therefore a variable of the 
Algol type. The abstract of Prof. Schbnfeld’s memoir referred 
to above is a pretty full one: the memoir itself is not to be 
found in the libraries either of the Royal or Royal Astronomical 
Societies. 

Considering the great loss which this branch of obsei’vational 
astronomy sustained in the death of Prof. Schmidt, it is very 
satisfactory to find that observations of variable stars are syste- 
matically made at several Continental obscrv.Horic.s, including 
the important physical establishment at Potsdam, whore Dr. 
Wilsing is giving much attention to the subject. In the year 
1883 he made upwards of 380 series of olwervations on 38 
stars, including 24 of K Coronne, a star which has been too 
much neglected. Prof. Safarik, 1 )ircctor of the Observatory at 
Prague, made numerous determina ions of the brightness of 
some fifty stars during the same year : he mentions two maxtma 
of U Geminorum, which we take to be .a clerical error for minima. 
He further states that the companhm of S Drionis 10*11 m., 
was invisible at the beginning of 18S3, and continued so until 
April ; in August it wa‘J again visible, and slowly attained 
I0’9 m., so that it i.s variable to the extent of several magniliKlcs, 
and Prof. Safarik .adds, “ in<»glicherweise .alternireti seine Ersch- 
einungen mit jenon von S Orionis.” If tliere is reason to suspect 
this, the star will obviously deserve close attention, 'riic com- 
panion precedes 2’5s., and is south o' *4. 

The positions of S Cancri and S Orionis for 1885*0 are : — 

R.A. N.IM). 

h. in. s. 

S Cancri 8 37 22 7 ° 33 i 

S Orionis ... 5 23 20 94 46*9 

Reference was made in a former column to the approaching 
maximum of x about the middle of Novemlier. 

Wolf’s Comk i*. — A circular of the Vienna Academy contiins 
elliptical elements of this comet by Dr. Zelbr, which confirm 
generally the calculations of Prof Krueger and Mr. S. C. 
Chandler; the period of revolution is found to be 6 76 years, 
the perihelion jiassage November 17 ’6739 Greenwich M. I’. At 
midnight on that dale the comet will be in R.A, 341“ 50', 
N.P.D. 92® 8, distant from the earth 0*979, 

The Solar Eclipse of March 16, 1885.— The commence- 
ment of this eclipse will be visible just before sunset on the 
west coast of Ireland. So far as we are aware, the only astro- 
n omical observatory at which it will be observable is that of Col. 
Cooper at Markrec, which is in charge of Mr. Marth. The 
first contact takes place there at Sh. 43m. sSs. Markree M.T. at 
86® from north point towards west, for direct image. At Valen- 
tia the eclipse begins at 5h. 40m. 22s. local mean time, at 82* 
from north towards west. Particulars of the track of the annu- 
lar eclipse across the United State ■> and Canada have already 
appear^ in this column. 


GEOGRAPHICAL NOTES 

An interesting pamphlet, on the systems of writing used by the 
ifY***j* which inhabited or still inhabit the Pliilinpine 
Isiwds, hM just been published by Sefior Pardo de 1 avera 
theUtle “ Contribucion para el cstudio dc los Anliguos 
AlfaMos Filipinos.*’ It is illustrated with plates containing the 
alp^bets discuss^, which include those of the I'agals, Visayas 
or Bisa^^ aM the Battas. This archipelago offers a com para- 
Urely yiisu, Seld to «udenu in almost ively branch of inquiry. 


Prof. Blumentritt of Leitmeritz has devoted much study and 
research to the early history of the Spanish occupation of Luzon, 
and to the settlements of the Chinese and Japanese there during 
the sixteenth and seventeenth centuries, but since the publica 
I lion of Jagor^s work nearly thirty years ago little that is generally 
known in Europe has been done to solve the various problems 
which the languages, races, and geography of the islands present. 
In Spain there ciusts an important literature, chiefly of the last 
I century, on the subject, and the works of Fray Caspar, Argen- 
I sola, Bravo, and others should be a mine for the modern student, 
j The ethnology of the Negritos of the Philippines has been dis- 
[ cussed in Germany by Dr. Mundt-Lauf ; but of the wild mountain 
I tribes of the interior, and of those who are in a state of chronic 
j war with the Spaniards to the south of Iloilo, hardly anything is 
I known. There is a vague surmise that some of them (the 
• igorrotes of Luzon, for example) are descendants of Chinese 
j pirates of the latter end of the sixteenth century, who having 
attacked the Sp.anish settlements were defeated, and fled to the 
mountains, where they took themselves wives t'f the natives and 
became the progenitors of a new race. 

. Tiik last number of the Ztitschrifi der Gtsdhchafi fiir 
I Erdknnd ' sh Peril h contains a long paper by Prof. Hlumentritt 
I on the Island of Mindanao, the second largest of the Philippine 
Islands, accompanieil l>v* .an excellent tn.in, based on numerous 
Spanish maps. The writer enters at Ic’iigtli into the geography 
j am! ethnology of the island, dealing in successive sections with 
the mountains, hydrography, political divisions, population, and 
the eighteen tribes which inhabit it. With regard to the last 
section of his subject, Prof. Hlumentritt says that if we omit the 
few Europeans, Creoles, Mestizos, and Chinese, the natives of 
Mindan.io in.iy be divided into Negritos and Malays. The 
former are subdivided into Mainanuas and .\tas, wiiile the latter 
are composed of a series of tribes which may be appro.Kimately 
I pl.ieed according to their religion under three heads: (i) the 
j Visayas, or “Old Christians*^; (2) the mountain tribes, who 
are either Pagans or Conquistas ; (3) the Moros (Moors), who 
are Moham.ncilans. The Visayas and Moors are late- comers ; 
the former arrived within the period of Spanish rule intlie island 
I from the archij>cl;igo lying to the north, which at present bears 
I the name of the Visaya Islands ; the Moros also came recently 
j from Itorneo and rcrnale. Oar knowledge of the mountain 
I tribes, says Prof, Hlumentritt, is not siifTieient to enable us lo 
•tale delinitely what relation they bear to the Visayas, or to the 
headdiunteis of Horneo and l.uz m. In the following sections 
I of his paper the writer gives all the information available rcspcct- 
I ing these tribes, his sources lieing chiefly the reports of .Spanish 
< missionaries. In many cases this information is of the vaguest 
. possil)Ie description. In addition to the eighteen trilies here 
j mentioned, there are no fewer than fourteen Slates with inde- 
' pendent .Sultans amongst the .Moro. of Mindanao. 

Tiie s.atnc number of the /.eit thrift also contains a |Kiper 
I (witli a map) on the Looclioo Islaiuls, by Herr Miiller-Heeck. 

' It ajijiears lo be wholly taken from reports furnished to the 
! Japanese tiovernment by an oirieial who visited the archipelago 
I several limes for the purpo.se of invesligaliun. The paper adds 
little to our knowledge «>f the islands, because there is ])robably 
j not a great deal to know about llicm geographically. Hy the 
way, Herr Muller- Heeck is in error in attributing the name 
LiU'Choten, as applied to the seven islands of the northern 
group called .Shiclii-to, to the English. 'Phis corruption is due 
■ to the Dutch, and like many similar corruptions still retains its 
! place in our Admiralty charts as the name hy which the islands 
] arc known lo European navigators. 

I M. Hrau I)K .Saint-Pol Lias, who, as recently mentioned 
j in Na'J IJRK, has been commissioned liy the French Minister of 
, Public Instruction to make a natural history collection in Sumatra 
j and Java, is an expciienced traveller in those regions. Not long 
. since he* published a work on Perak, in the Malay Peninsula, 

' and the tribes inhabiting it. He has now issued another small 
I volume on the Acheenese, under the title of “Chez les Atch6s* 
Luhong'* (Paris, Plon). Having made friends with the head- 
! man of Lohong, he was able to travel freely in that portion of 
Sumatra, and to observe the cust •ms of the natives. Not long 
Ijcfore, two of his count i^men were murdered in netghbourhig 
' territory, through which, however, M, Lias was allowed to 
' He appears also to have travelled near the now notoriouf^ 
'I’enom, where the unfortunate crew of the Niiera were so long 
confin^, and on the whole to have enjoyed advantages for 
obtaining information about this little-known region — althon^ 
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it lid within a few miles of the path of the greater part of the 
trade of Europe with the Far East— than any previous traveller. 
TTie apparently interminable war ^tween the Dutch and the 
natives of Sumatra renders travelling or investigation in that 
marvellous island all but impossible to Europeans. 

AT a meeting of the Society for Commercial Geography o^ 
Paris, held on the 21st inst. under the presidency of M. Meurand, 
Dr. Neis, of the Naval Medical Service, recounted the incidents 
of a recent journey from Saigon to the frontiers of Tonmiin, 
and thence to Hangkok. He travelled from the basin of the 
Meikong to that of Uie Meinam, and referred in his paper to the 
various trilxjs met on the frontiers of Tonquin and Camtiodia, 
and to the progress of England in Siam and Kurmah. The 
Society, we observe, now numbers xooo meml>ers. 

The following is a list fif th“ papers arranged to he read before 
the Society for Commercial (icography of Ojiorto during the 
ensuing winter session ; — Useful animals of I'ortugal and its 
possessions, by M. 'forgo, jun, ; crime from climatological and 
ethnological points of view, by M. Veloso ; the geography of 
the Azores, l)y M. Silva ; the exportation of nati<jnal products 
to Brazil and the Portuguese c<ilonies, by M. (ionsalvez ; the 
climatological gcograiihy of the Portuguese colonies, by M. 
Montcira ; recent colrmial treaties with England, by M. de 
Sonza. 

Ptiermann' s Mittheilun^en for October contains an article on 
the south-weslem ju^rtion of the j)rovincc of Ciudad-Real, in 
Spain, with a maj), by llerr Otto Ncusscl ; one by Dr. Roukis, 
on the etltnography and statistics of Albania, based on a series 
of articles contrilmted to tlic Athens journal Akropolhy under 
the title of “ 'fbe Piescnl and the Future of Albania,” by the 
late Greek Corisul-Oeneral in that country ; a third paper on 
Terek is n translation of one read before the Caucasian section 
of the Russian Geograi>bical Society by Herr Dinnik, The 

Recent Information from Corea” is that publislu-d in F.nglish 
Blue-books as reports from various consular ofllicials who have 
lately visited the jteninsula, 


NOTES ON NITEIFICAl'JON^ 

TN the following brief notes 1 piopose to consider in tlu; first 
•*’ place fbe present ]»ositi(in of the theory of nitrification, 
and next to give a sliori account of the results of some recent 
cx])eriments conductecl in the K »tliamsicd Laboratory. 

The Theory of Nitrification . production of nitrates in 
soils, and in waters contaminated with sewage, are facts tho- 
roughly familiar to chemists. It is also well known that ammu- 
nia, and various nitrogenous organic matters, arc the materials 
from which tlic nitric acid is produced. Till the eommeiicement 
of 1877 it was generally supposed that this formation of nitrates 
from ammonia or nitrogenous organic matter was the result of 
simple oxiilation by the atmosphere. In the case of soil it w.as 
imagined that the action of the atmosphere was intensified l)y 
the condensation of oxygen in the pores of the soil ; in the case 
of waters no such assumption was possible. 'I'his theory was 
roost unsatisfactory, as neither solutions of pure ammonia, or of 
any of its salts, cimld l)c nitrified in the laboratory by sim])le 
exposure to air. 'fbe assumed co atensalion of oxygon in the 
pores of the soil aLv» proved to \>e a fiction as soon as it was 
put by Sch^esing to the test of experiment. 

Early in 1877, tw'o French chemists, Messrs. Schla-sing and 
Miintz, published preliminary expeiments showing that nitrifi- 
cation in sewage and in soils is the result <»f iJie action of an 
organised ferment, which occurs abundantly in soils and in most 
impure waters. This entirely new' view of* the process of nitri- 
fication has been amply confirmed both by the later experiments 
of Schla*sing and Munt/, and by the investigations of other 
chemists, amongst which are those by myself conducted in the 
Rothamsted ].aT)orat try. 

The evidence for the ferment theory of nitrification is now 
veiy complete. Nitrification in soils and waters is found to be 
strictly limited 10 the range of tenii>ci*ature within which the 
vital activity of living ferments is cunfinetl. Thus nitrification 
proceeds with extreme slowness near the freezing-point, and 
m««eases in activity with a rise in tem]>ermure till 37** arc 
( reached ; the action then diminishes, and ceases altogether at 
55'’. Nitrification is also dependent on the presence of plant- 

* A Paper by R. Warington, read before the Chemical Section of the Britiah 
Aaaocuition at Montreal. 


food suitable for organisms of low character. Recent experi- 
ments at Rothamsted show that in the ab^^ence of phosphates 
no nitrification will occur. Further proof of the ferment theory 
is afforded by the fact that antiseptics are fatal to nitrification* 
In the presence of a small quantity of chloroform, carbon bisul- 
phide, salicylic acid, and apparently also phenol, nitrification 
entirely ceases. The action of heat is equally confirmatory. 
Raising sewage to the boiling-point entirely prevents its under- 
going nitrification. The heating of soil to the same temperature 
effectually destroys its nitrifying power. Finally, nitrificatiem 
can be started in boiled sewage, or in other sterilised liquid of 
suitable composition, by the addition of a few particles of fresh 
surface soil, or a few drops of a solution wnich has already 
nitrified ; though without such addition these liquids may be 
freely exposed to filtered air without nitrification taking place. 

liie nitrifying organism has been submitted as yet to but little 
microscopical study : it is apparently a micrococcus. 

It is difficult to conceive now the evidence for the ferment 
theoiy of nitrification could he further strengthened ; it is ap- 
jiarently complete in every part. Although, however, nearly 
the whole of this evidence has been before the scientific public 
for more than seven years, the ferment theory of nitrification 
can hardly be said to have obtained any general acceptance ; it 
has not indeed been seriously controverted, but neither has it 
been embraced. Jn hardly a single irianiial of chemistiy is the 
production of saltpetre attributed to the action of a living fer- 
ment existing in the siil. Still more striking is the absence of 
any recognition of the evidence just mentioned when we turn to 
the literature and to the ]mblic discussions on the subjects of 
sewage, the pollution of river water, and other sanitary ques- 
tions, The oxidation of the nitrogenous organic matter of river 
water is still spoken of by some as determined by mere contact 
with atmospheric oxygen, and the agitation of the water with aiv 
as a certain means of cfTecting oxidation; while by others the 
oxid.alion of nitrogenous organic matter in a river is denied, 
simply because free contact with air is not alone sufficient to 
I produce oxidation. How much light would immediately be 
I thrown on such tiuestions if it were recognised that the oxidation 
I of organic mailer in our rivers is determined solely by the 
agency of is strictly limited to those conditions within which 
life is jxxssiblc, and is most active in tlnise circumstances in 
which life is most vigorous. It is surely most important that 
scientific men should make up their inincls as to the real nature 
of those processes of oxidation of which nitrification is an 
example. If the ferment theory he doubted, let further experi- 
ments be made to lest it, but let cliemists no longer go on 
ignoring the weighty evidence which lias been laid before them. 
It is partly with the view of calling the attention of English and 
American chemists to the imjiortance of a decision on this ques- 
tion that I have been induced to bring this subject before them 
on the present occasion. I need hardly add that such results as 
the nitrification of sewage by passing it through sand, or the 
nitrification of dilute solutions t)f blouil prejiarcd without special 
precaution, are no evidence w'hatcvcr ag:iinsi the ferment theory 
of nitrification. If it is to be shown that nitrification will occur 
in the absence of any ferment, it is clear that all ferments must 
be rigidly excluded during the experiments ; the solutions must 
be sierilisod by heat, the apparatus purified in a similar manner, 
and all subsequent access of organisms carefully guarded agiiinsl. 
It is only cx]>erimenis made in this way that can have any 
weight in deeuting the question. 

Leaving now the theory of nitrification, I will proceed to say 
a few words, firstly, as to the distribution of the nitrifying 
organism in the soil*; secondly, .as to the Mibstanccs which are 
susceptible of nitrification ; thirdly, u|x>n certain conditions 
having great influence on the proces: 

The Distribution of the Nitrify 'ny Ore^anion in the .Vo/V. — 
'Phree series of experiments have been made on the distribution 
of the nitrifying organism in the clay soil and subsoil at 
Rothamsted. Advantage was taken of the fact that deep pits 
had been dug in one of the exiierimental fields for the pu^se 
of obtaining samples of the soil and subsoil. Snwill quantities of 
soil were taken from freshly-cut surfaces on the sides of these 
pits at depths varying from 2 inches to 8 feet. 1 he soil re- 
moved was at once transferred to a sterilised solution of diluted 
urine, which was afterwards examined from time to time to 
ascertain if nitrification took place. These experiments are 
hardly yet comj^eied ; the two earlier series of solutions have, 
however, been examined for eight and seven months respectively. 
In both these series tlie soil taken from 2 inches, 9 inches, and 
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18 inches from the surface has been proved to contain the nitri- 
fying oi^anism by the fact that it has produced nitrification in 
the solutions to which it was added ; while in twelve distinct 
experiments made with soil from greater depths no nitrification 
hitt yet occurred, and we must therefore conclude that the nitri- 
fying organism was not present in the samples of soil taken. 
The third series of expenments has continued as yet but three 
months and a half ; at present no nitrification has occurred with 
soil taken below 9 inches from the surface. It would appear, 
therefore, that in a clay soil the nitrifying organism is con- 
fined to about 18 inches from the surface ; it is most abundant 
in the first 6 inches. It is quite possible, however, that in 
the channels caused by’ worms, or by the roots of plants, 
the organism may occur at greater depths. In a sandy soil we 
shoula expect to find the organism at a lower level than in clay, 
but of this we have as yet no evidence. The facts here men- 
tioned are in accordance with the microscopical observations 
made by Koch, who states that the micro-oiganisms in the soils 
he has investigated diminish rapidly in number with an increasing 
depth ; and that at a depth of scarcely 1 metre the soil is almost 
entirely free from bacteria. 

Some very prac ical conclusions may be drawn from the facts 
now stated. It appears that the oxidation of nitrogenous matter 
in soil will be confined to matter near the surface. The nitrates 
found in the subsoil and in subs')]] drainage waters have really , 
been produced in the upper layer of the soil, and have been 
carried down by dififttsion, or by a descending column of water. | 
Again, in arranging a filter-bed for the oxidation of scwtige, it is 
obvious that, with a heavy soil lying in its natural stale of con- 
solidation, ver>’ little will bo gained by making the filter-bed of 
considerable depth ; while, if an artificial bc<l U to he con- 
stnicted, it is clearly the top sriil, rich in tixidising organisms, | 
which should be exclusively cnijiloycd, 

T/ie Suhtanees susirphhli of Nitrifictifion, — 'I'he analyses of • 
soils and drainage waters have taught us that the nitrogenous , 
humic matter resulting from the decay t)f plants is nitrifinble ; 
also that the various nitrogenous manures applied to land, as j 
farmyard manure, bones, fish, blood, raiu’-cake, and atinnonium 
salts, undergo nitrification in the soil. Illustrations of many of 
these facts from the results obtained in the expciimenial fields 
at Rothaiiisted, have been published by Sir J. Ik I. awes, Dr. J. 

H. Gilbert, and myself, in a recent volume rif the youvnal of 
the Koyiil Agrieuliiiral Society of h’ngland. In the Kothamsierl 
Laboratory, experiments have also been ma«D on the nitrification 
of solutions of various substances, llesidcs solutions containing 
ammonium salts and urea, 1 luive succeeded in nitrifying solu- 
tions of asparagine, milk, and raj)e-cake. Thus, besides am- 
monia, two amides, and two forms of albuminoids have been 
found susceptible of nitrification. In all eases in which amides 
or albuminoids were employed, the formation of nminciiiia pre- 
ceded the ])rodiiciion of nitric acid. Mr. C. F. A. Tuxen has 
already published in the present year two series of exjietiments 
on the formation of ammonia and nitric acid' in soils t > which 
bone-meal, fish-guano, or stable-manure had licen applied ; in 
all cases he found the formation of ammonia jirecedcd the forma- 
tion of nitric acid. 

As ammonia is so readily nilrifi.able, wc may safely assert that 
cvery^ nitrogenous substance which yields ammonia when acted 
on by the organisms present in soil is also nilrifiahle, 

Cer:aut Condttious havifig Great Influetuc on the Process oj 
NttriJicatitm,—~\{yiQ suppose that a solution containing a nilri- 
fiable substance is supplied with the nitrifying organism, and 
with the various food-constituents necessary for its growth anfl 
activity, the rapidity of nitrification will depend on a variety of 
circumstances (i) The dcCTee of concentration of the solution 
is important. Nitrification always commences first in the weakest 
solution, and there is probably in the case of every solution a 1 
limit of concentration beyond which nitrification is impossible. ' 
{2) The temperature has great influence. Nitrification proceeds 
far more rapidly in summer than in winter. (3) I’hc presence or 
absence of liglst is important. Nitrification is most rapid in 
darkness ; and in the case of solutions, exposure to strong light 
may cau^ nitrification to cease altogether. (4) The presence of 
“ of course essential. A thin layer of solution will 
nunfy sooner than a deep layer, owing to the larger pro|X)rtion 
of oxygen available. The influence of depth of fluid is most 
consmeuous in the case of strong solutions. (5) The quantity of 
nitnfying org^um present has also a marked effect. A solu- 
tion seedra with a very small amount of organism will for a long 
time exhibit no mtnfication, the oiganism l^ing (unlike some 


other bacteria) of very slow growth. A solution receiving an 
• abundant supply of the ferment will exhibit speedy nitrification, 
and stroi^ solutions may by this means be .successfully nitrified,, 
which with sm^l seedings would prove very refractory. The 
speedy nitrification which occurs in soil (far more speedy than in 
experiments in solutions under any conditions yet tried) is 
probably owing to the great mass of nitrifying organisms which 
soil contains, and to the thinness of the liquid layer which covers 
the soil particles. (6) The rapidity of nitrification also depends 
on the degree of alkalinity of the solution. Nitrification will not 
take place in an acid .solution, it is essential that some base 
shoula be present with which the nitric acid may combine 
when all available base is used up nitrification ceases. It ap- 
peared of interest to ascertain to what extent nitrification would 
proceed in a dilute .solution of urine without the addition of any 
substance save the nitrifying ferment. As urea is converted into 
ammonium carbonate in the first stage of the action of the fer- 
ment, a supply of salifiable base would at first be present, but 
would gradually be consumed. 'I'lie result of the experiment 
showed that only one-half the quantity of nitric acid was formed 
in the simple urine solution as in similar solutions containing 
calcium and sodium carbonate. The nitrification of the urine 
had evidently proceeded till the whole of the ammonium had 
been changed into ammonium nitrate, nntl the action had 
then ceased. 'I'his fact is of jiractical importance. Sewage 
will be thoroughly nitrifieil only when a siifiicicnt supply of 
calcium carbonate, or some other base, is .ivailable. If, instead 
of calcium carbonate, a soluble alkaline salt is present, the 
quantity must l>c small, nr nitrification will be seriously hin- 
dered. Sodium caibonate begins to have a retarding influ- 
ence on the commencement of niiriftcatiim when its amount 
exceeds 300 milligrammes per litre, and up to the present lime I 
luave beeimnalile to pro<Uicc an cflcclive nitrification in solutions 
containing I *000 gramme per litre. Sodium hydrogen carbonate 
hinders far less the commencement of nitrification. Ammonium 
carbonate, when a))ove a certain amount, also ]>rcvenls the com- 
mencement of nitrification. 'Phe strongest solution in which 
nitrification has at t>rcsent commenced containeil ammonium 
earlKinate equivalent to 368 milligrammes of nitrogen ])er 
line. 'Phis hindrance of nitrification by the presence of an 
excess of ammonium carbonate cfieclually prevents the nitri- 
fication of strong solutions of urine, in which, as already men- 
tioned, ammonium enrbonate is the first product of fermentation. 
Fai strongei solutions of ammonium chloriilc can be nitrified 
than of ammonium caibonate, if the solution of the former salt 
I'y supplied with calcium caibonate. Nitrification has in fact 
c«)mmence«l in chloride of ammonium solutions containing more 
than 2 grammes of nitrogen per litre. 

'Phe details of the recent expniinenls, some of the results of 
which we have now d«. scrilied, w'ill, it is hoped, shortly ai>penr 
in t he /e/z/ Wf/Z of the Chemical Society of London. 

n.ari>enden, July 21 

^ on the origin and jjfe- 

H I. STORIES OF THE LEAST AND LOWEST 
I LIVING THINGS^ 

II. 

I ]RLT Ihc ])oint of difficulty was /V, terino, 'Phe (lernonstration 
1 ^ of its flagella was a task of difficulty which onlyjialient jnir- 
I pose could conijiier. Hut by the use of our new lenses, and 
j special illumination we — my colleague and I — were enabled to 
I demonstrate clearly a flagellum at each end r)f this least of 
, living organisms, as you see, and by the rapid lashing of the 
i fluid, alternately or together, with these flagella, the powerful, 
rapifl, and graceful movements of this smallest known living thing 
are accomplished. Of course these fibres are inconceivably fine 
-indeed for this very reason it was desirable, if |>ossil>le, to 
measure it, to discover its aclii.'il thickness. We all know that, 
lioth for the telescope and the microscope, beautiful apparatus 
are made for measuring minute magnified details. Hut unfor- 
tunately no instrument manufactured wa.s delicate enough to 
measure ditrctly this fibre. If it were measured it must be 
b^ an indirect process, which I accomplished thus : — 'The 
diameter of the l>ody of P, Urmo^ i,e, from side to side, mavt^n 
different forms vary from the 20- to the 50-thousandth of<% 
an inch. 7 'hat is a measurement which we may easily make 
directly with a micrometer. Having ascertained this, I deter* 

‘ By kev. W. H. Dallinger, LL.D., F.R.S., F.L.S., Pf»«,R M S. Con- 
tinued from p. 633. 
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mined to discover the ratio of thickness between the body of the 
Bacterium and its Hat'eHum — that is to say, to discover how many 
of the flagella laid side by side would make up the width of the 
body. 

I proceeded thus. This is a com|)Iicatcd microscope placed 
on a tripod, so arranged that it may be conveniently worked 
upright. There is a special instrument for centering and illuminat- 
ing. On the stage of the instrument, the Bacterium with its 
flagellum in distinct focus is placed. Instead of the simple eye- 
piece a camrTn Imi'la is placed upon it. I'his instrument is so 
constructed that it .appears to throw the image of the object upon 
the white sheet of paper on the small table at the right hand 
where the drawing is made, at the same lime that it enables 
the same eye to see the pencil and the right hand. In this 
way I made a careful drawing of /?. tenno and its flagellum, 
magnified 5000 diameters. Here is a projection of the drawing 
made. But 1 subsequently avoided jm])er, and used under the 
camera a most carefully prepared surface <)f ground glass. When 
the drawing was made I ])laccd on the drawing a drop of 
Canada balsam, and covered it with a circle of thin glass, 
just like any other micrfiscopic mounted object. This is a 
micro-slide so prcfiared. Now you can see that 1 only have to lay 
this on the stage of a microscojie, make it an oliject for a low 
power, and use a screw micrometer Uj find how ma'iy flagella go 
to the making of a body. The result is given in the figure ; you 
ice that ten flagella would fill the area (jccujdcd by the diameter 
of the liody, 

In the civ(? chosen the body w.as the 1/20400111 of an inch wide, 
and therefore, wlum <livided by ten, gave for the flagellum a 
Ihiekness of the 1/2040 kdiIi of an I'aiglish inch. In the end I 
made fifty separite drawings with four separate lenses. I 
averaged the result in each fifty ; and then look the average of 
the total of 200, and the mean value of the width of the 
flagellum was ilie 1/204700111 <if an hinglish inch, It will be 
seen, then, that we are jiossessed of insti uments which, when 
co:upetent)y used, will enable us to study the life historics of the 
putitT.iclive organisms, although they are tin* minutest forms 
of life. 1 have stated that they wen* the iiicvilnble .ircompani* 
nvnls of pul resceni'e and decay. V ni I(*arned from a previous 
illustration the giuu'ial ajipearaiice of the Macteria : they arc the 
earliest to appeir whenever putrefaction shows itself. In fact, 
the pion<;<T is Hu's — the ubi(juitous Ihuterium tffino. 'i'hc order 
of succession ()f the other forms is by no means certain. But 
whenever a Iiigh stage of dec ^position is reached a group of 
forms represented liy these three will swarm the fluid. 
These are the Monads, i]i<*y are strictly putrefactive org.inisins, 
they arc midway in m/x* between the least and largest Bacteria, 
ancf are, from tlieir form and other conditions, more amenable to 
research, and tw'elvc years ago I resolved, with the highest power 
lenses and considerable pnaclice in (heir use, to att ick the 
prqMcai of their origin ; whether .as jdiysical jiroducts of the nol- 
livinjf, or as the nalurd progeny of parents, 

But you will remember that only a minute <lrop of fluid con- 
taining lliem can lie examined at one time. This minute drop has 
to be covered with a minute film of glass not more than the aooth 
of an inch thick, d'he highest lenses are employed, working so 
near as almost to touch the delicate cover. Clearly, then, the 
film of fluid would r.apidly evaporate and cause the destruction of 
we object studied. lo (ircvcnl this an arrangement was devised 
by which the lens ami the covered fluid umler examination were 
used in an air-tight ch.ambcr, (he air of which w.is kept in a 
•Aturaled condition ; so that being like a saturated sponge unable 
to take in any more it left the film of fluid unafTected. But to 
make the work efficient 1 soon found that there must be a second 
observer. Observation by leajis was of no avail. To be 
accurate it must be unbroken. There must be no gap in a 
ohiun of demonstration. A thousand mishaps would occur in 
trying to follow a single organism through nil the changes of 
successive hours to the end. But, however many failures, it 
was evident we must begin on another form at the earliest jxiint 
again, and follow it to the close. I saw s<>on that every other 
method ^ would have been merely empirical, a mere piecemeal 
of imagination and fact. When one ol>server’s ability lo continue 
a long observation was exhausted, there must l>e another at hand 
tg^take up the thread and continue it ; and thus to the end. I 
\ was fortunate indeed at this time in securing the ready and en- 
th^iasticaid of Dr. J, J. Drysdale, of Liveqiool, who practi- 
cally lived with me for the purpose and went side by side with 
me to the work. We admitted nothing which we had not both 
seen, and we succeeded each other consecutively, whenever 


needful, in following to the end the complete life-histories of i(ix 
of these remarkable forms. 

1 will now give you the facts in relation to two which shall 
be typical. We obtained them in enormous abundance in a 
maceration of fish. 1 will not take them in the order of our 
researches, but shall find it best to examine the largest and 
the smallest. The appearance of the former is now before 
you. It is divergent from the common type when seen in 
its perfect condition, avoiding the oval form, but it resumes it in 
metamorphosis. It is comparatively huge in its proportions, its 
average extreme length being the i, 000th of an inch. Its 
normal form is rigidly adhered to as that of a rotifer or a crusta- 
cean. Its body-substance is a structureless sarcode. Its difier- 
entiations arc a nucleus-like body, not common to the monads ; 
generally a pair of dilating vacuoles, which open and close like the 
human eyelid, ten to twenty times in every minute ; and lastly, 
the unusual numl)er of four flagella. That the power of motion 
in these forms and in the Bacteria is dependent upon these 
flagella I believe there can be no reasonable doubt. In the 
monads, the versatility, rapidity, and power of movement are 
always correlated with the number of these. The one before 
us could sweep across the field with majestic slowncs*;, or dart 
with lightning swiftness and a swallow’s grace. It could gyrate 
in a spiral, or spin on its axis in a rectilinear path like a rifled 
bullet. It couI(l dart up or down, and begin, arrest, or change 
its motion with a grace and power which at once astonish and 
entrance. Fixing on one of these monads then, we followed it 
doggedly by a never ceasing movement of a “mechanical stage,” 
never for an instant losing it through all its wanderings and 
gyrations. We found that in the course of minutes, or of hours, 
the sharpness of its outline slowly vanish, its vacuoles disappear, 
and it lost its sharp caudal extremity, and was sluggishly 
aiTueboid. 'Phis condition intensified, the amieboid action 
fjuickened as here dcjictcd, the .agility of motion ceaserl, 
the nucleus hotly liecame strongly developed, and the whole 
sarc(nU‘ w.as in a stale of vivid and glittering action. 

If now it be sharply and specially looked for it will be seen 
that the ro »t of the fkagclla dividing hencef »rth into two 

separate jiuirs. At the same moment a motion is set up which 
pulls the divided pairs asunder, making ihc interval of s.ircodc 
lo grow constantly greater between them. During this time 
the lUK'lcar body has c mmenced and continued a. process of 
self-divi inn ; from this moment the organism grows rapidly 
rounder, the flagella swiftly diverge. A bean-like form is 
taken; the nucleus divitUs, and a constriction is suddenly 
devel »pcd ; lliis deepens ; the opposite i>ositioti of the flagella 
ciisut.s, the nearly divided forms now vigorously pull in 
opposite directums, the constriction is thus deepened a -d the 
tail formed. The fibre of sarcode, to which the constricted 
part has by tension been reduced, n.w snaps, and two organ* 
i'>ms go free. It will have struck you that the new or>^anism 
enters upon i's career with only /wo flagella and the normal organ- 
ism is possesseil of four. But in a lew Uiinutc«, three or four 
at most, ilie full complement were always there. How they 
were acquired it was the work of months to discover, but at 
last the mystery w rs solved. The newly-fissioned form darted 
irregularly and rapidly for a brief space, then fixed itself to the 
floor or lo a rigid object by ihe ends of its flagella, and, 
with its body moti mless, an i'ltcnse vihrat»»ry action w*as set up 
along the entire length of these exquisite fibres. Rapidly the 
ciuU split, Mne half t eing in each fibre set free, and the other 
remaining fixed, and in 1 30 seconds each entire flagellum was 
dixided into a I'eifec pair. 

Now the aimeboid stale is a notable jihenomenon throughout 
the monads as precursive of striking change. It appears to 
subserve the purpose of the more facile acquisition and digestion 
of food at a crisis. And this augmented the difficulty of dis- 
covering further change ; and only persistent effort enabled us 
to discover that with comparative rareness there appealed 
a form in an amceboid state that was unique. It was a con- 
dition chiefly confined to the caudal end, the sarcode having 
become diffluent, hyaline, and intensely rapid in the protrusion 
and retraction of its substance, while the nuclw body becomes 
enormously enlarged. These never appear done ; forms m a 
like condition are diffused throughout the fluid, and may swim 
in this state for hours. Meanwhile, the difflut-nce causes s 
spreading and flattening of the sarcode, and swimming gives 
pWe to creeping, while the flagella violently lash. In this con- 
dition two tovm meet by apparent accident, the protmsioni 
tottch» and inilntit fusion supervenes. In the course of a feu 
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b nds tbere is no disconnected sarcode visible, and in five to 
n minutes the organism is a union of two of the or^nisms, 
the swimming being again resumed, the flagella acting in appa- 
rent concert. This may continue for a short time, when move- 
ment begins to flag and then ceases. Meanwhile, the bodies 
close together, and the eyenots or vacuoles melt together, the 
two nuclei become one and disappear, and in eighteen hours 
the entire body of “either has melted into other,’* and a 
motionless, and for a time irregular, sac is left. This now 
becomes smooth, spherical, and tight, being fixed and motion- 
less. This is a typical process ; but the mingled weariness and 
pleasure realised in following such a form without a break 
through all the varied changes into this condition is not easily 
expressed. 

But now the utmost power of lenses, the most delicate 
adjustment of light, and the keenest powers of eyesight and 
attention must do the rest. Before the end of six hours the 
delicate glossy sac opens gently at one place, then there streams 
out a glairy fluid densely packed with semi-opaque granules, 
just fairly visible when their area was increased six millions 
of times, and this continued until the whole sac was empty 
and its entire contents diffused. To follow with our utmost 
powers these exquisite specks was an unspeakable pleasure, a 

O seen to roll from the sac, when nearly empty, were 
and never left. They soon palpably changed by appa- 
rent swelling or growth, but were perfectly inactive ; hut at 
the end of three hours a beaked ajipearance was presented. Rapid 
growth set in, and at the end of another hour, how has entirely 
baffled us, they acquired flagella and swam freely ; in thirty-five 
minutes more they possessed a nucleus and rapi«lly developed, 
until at the end of nine hours after cmissif)n a sporulo was followed 
to the parent condition and left in the act of fission. In this way, 
with what difficulties I need not weary you, a complete life-cycle 
was made out. 

And now 1 will invite your attention to the developmental 
history of the most mitwie of the six forms wc studied. In form 
it is a long oval, it is without visible siruelure or diflerentiation 
within, and is jKisscsscd of only a -Ningle flagellum. Its 
. utmost length is the 5oooih of an inch. Its motion is con* 

I tinuous in a straight line, and n(»t intensely rapid, nor greatly 
■ varied, l)eing wholly wanting in curves and <lariings. 'rhe 
I copiousness of its increase was, even to our aceustome<l eyes, 

I remarkable in tlie extreme, hut the reason was discovered with 
I comparative ease. Its fission was not a division into two hut 
H into many. The first indication of its aiiproacli in following 
; this delicate form was the assumption rapidly of a rounder 
i shape. 'I'hen followed an amodjoid and uncertain form, 
with an increased intensity of action which lasted a few mo* 
ments when lassitude supervened, then perfect stillness of the 
I body, which is now globular in form, while the flagellum feebly 
{ lashed, and then fell upon .and fused with the substance of ilu* 
f sarcode. And the result is a solid, flattenetl, luunogcneous ball 
J of living jelly. 

To properly study this in its further changes, a jKiwer of from 
three to four thousaml diameters must he used, and with this I 
know of few things in the whole range of minute beauty nu>rc 
beautiful than the effect of wdiat is seen. In the })crfectly 
motionless flattened sjdierc, without the shi nmer of premonition 
and with inconceivable suddenness, a while cross smites itself^, 
as it were, through the s.arcode. Then another with equal 
suddenness at right angles, and while widi admirati«)n and 
amazement one for the first time is realising the shining 
radii, an invisible energy seizes the tiny speck, and fixing 
Its centre, twists its entire circumference, and endow, it 
with a turbined aspect. From that moment intense interior 
f activity l>ecame manifest. Now the sarcode was, as it were, 
j[ kneading its own substance, and again an inner whirling motirm 
1 was visi ilc, reminding one of the rush of water round the interior 
‘ of a hollow sphere on its way lo a jet or fountain. I >eep fissures 
or indentions showed themselves all over the sphere ; and then 
at the end of ten or more minutes all interior action ceased, and 
the sphere had segmentcrl into a coiled mass. There was 
no trace of an investing membrane ; the constituent parts were 
related to each other simply as the two separating parts of an 
ordinary fission; and they now commcncc<l a quici*, writhing 
motion like a knot of eels, and then, in the course of from .seven 
to thirty minutes separated, and fully endowed with flagella 
•warn freely ^wav, minute but perfect forms, which by the rapid 
i^rption of paMum attamed speedily to the parent size. 

It IS characteristic of this group of oiganic forms that multi- 


pli(»tion by self-division is the common and continuous method 
of increase. The other and essential method was comparatively 
rare and always obscure. In this instance, on the first occasion 
the continuous observation of the same “ field ” for five days failed 
to disclose to u^ any other method of increase but this multiple- 
fisTon, and it was only the intense suggestivene^s of past 
experience that kept us still alert and prevented us from in- 
ferring that it was the nieth d. But eventually wc perceiv^ 
that while this was the prevailing phenomenon, there were 
scattered am mgst tlie others forms of the same m nad /arj^r 
than tlie rest, and with a singular granular aspect towards the 
flagellate end. It may be easily contrasted with the normal or 
ordinary fo m. Now by doggedly following one of these througlr 
all its w anderings a wholly new phase in the morpholog)* of the 
creature was revealed. This roughened or iirnnular form seized 
upon and fastened itself to a form in the ordinary condition. The 
two swam freely together, Iwth fla^Vella being in action, but it 
was shfirtly palpable that the larger one was absorbing the lesser. 
The flagellum of the smaller one at length moved slower, then 
sluggishly, then fell upon the sarcode, which rapidly diminished, 
while the bigger form expanded and became vividly neliw until 
the two bodies had actually fused into one. After this its activity 
diminishetl, in a few miniitcs the hoiiy became quite still, leaving 
only a feeble motion in the flagellum, which soon fell upon the 
hody-siihstance and vv.as Ii)*<t. .MI that was lefl n«)w wn** a still 
spheroidal glossy .sjH?ck. tinted w'illi a brownish yellow. A pecu- 
liarity of this mcmatl is ilie extreme uncertainty of the length of 
time which may elapse before even the most delicate change in this 
sac is visil)le. Itsahsoluie stillness may eoniiniu'for ten r)r more 
I hours. I)iiring this time it isahsedntely inert ; hut at last the sac 
' — for such it is — o]>cns gently, ami there is poured out a brownish 
glairy fluid. At first the stream is small, hut at length its flow 
enl.ngesihe rift in the cyst, and the cloudy volume of Us contents 
rolls out, and the hyaline film that inclosed it is all that is left. 

The nature of the outflow was like that t)roiluccd by the 
pouring of strong s]>irit into water. But no |H)wcrthatwe could 
employ was capable of detecting a in it. d’o our most 

, delicate m.inijuil.ation of light, our finest optical appliances, and 
I our most riveted attention, it was a homogeneous fliii<l .and 
I nothing more 'Phis for a while baffled ami <lislurhcd ns. It 
I lured us ofl‘ the set ut. We inferred that it might ]V)ssihly he a 
fiTtili^ing fluid, and that we must look in other direelioiis fov the 
I issue. Bui this was fruitless, ami we were driven again lo the 
1 old pfunl, and having cmee more obtained the emitterl fluid, de- 
' icrmined to fix a Ims magnifying 5o<x) dianuMers up«»n a clear 
sj)ace t»vcr which the Ilul<l lu\d rolled, ami near to tlie exhausted 
I s.ae, and ply (Uir old trade of 7w/'<7/m;'-iinl»roken ol>servation. 

I 'The result was a rew.ai'd indeed. At first the space was clear 
I an<l while, hut in the course «>f a liundred minuli's there came 
• siulrlenly intf) vi»‘w the minutest eonceivahh* specks. I can only 
! coni]>are the (’oming of these to the giowlh fjf the stars in a 
1 starless space upon the eye of an iutense watcher in a summer 
I twilight. V’oii knew hut a few minutes since a star was not 
visible there, and now tlieiv is no mistaking its pale beauty. It 
was so with these inexpressibly miiuite s])f)rules ; they were not 
there a short lime since, hut tliey grew large enough for our 
optical aids to reveal ihem and there they were. Such a field 
after one hour’s watching 1 present to you. And here T would 
remark that these delicate specks were unlike any which we saw 
emerge directly from the sac .ns granules. In that condition they 
were always semi-opaque, hut lierc tliey were transparent, and 
a brown yellow, the condition always se(|itenl u]»on a certain 
measure of growth. 

To follow these without the loss of an instant’s vision was 
pleasure of the highest kind. In an hour and ten minutes from 
' their first disc«>very tliey had grown lo oval points. In one hour 
; more the specks had become lieaked aiul long. And this pointed 
I end was universally the ciul from which the flagellum emerged, 

1 With the flagellum comes motion, and with that alumdanl pahu- 
j lum, and therefore rajml growth. But when motion is attained 
wc are compelled to abandon the mas.s and follow o><c in all its 
impetuous travels in its little world ; and by doing .so we are 
enabled to follow the developed speck into the parent condition 
and size, and not to leave it until it had, like its predecessors^ 
entered on and completed its wonderful self-division by fissions 

It becomes then clearly manifest that these organisms, lowly 
' and little as they are, arise in fertilised parental products. 'I here 
is no more caprice in their mode of origin, than in that of a 
crustacean or a bird. Their minuteness, enormous abundance, 

I and universal distribution, is the explanation of their rapid and 
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prActically ubiquitous appearance in a germinating aqd adult 
condition. The presence of putrehable or putrescent matter 
determines at once the germination of the alwap-present spore. 
But a new question arises. These spores are definite products. 

In the face of some experimental facts one was tempted to 
inquire, have these spores any capacity to resist heat greater than 
the adults ? It was not easy to determine this question. But 
we at length were enabled to isolate the germs of seven separate 
forms, and by means of delicate apparatus, and some twelve 
months of research, to j)Iace each s|>orc sac in an apparatus so 
constructed that it could be raised to successive temperatures, 
and without any change of conditions examined on the stage of 
the microscope. 

In this way we reached successive temperatures higher and 
higher until the death point— -the point iKjyord which no sub* 
sequent germination ever occurred — was reached in regard u^each 
organism. The result was striking. 'I'he normal death pr»int 
for the adult was K. One of the monads emitted from 
its sac minute mobile specks — evidently living bodies — which 
rmndly grew. I'hese we always destroyed at a teinjicrature of 
liSo* K. Three of the sacs emitted spores that germinated at 
every tcniperatiirc under 250'' K. Two more only harl their 
power of germination destroyed al 260'' F. And one, the least 
of all the monad forms, in a heat jjartially fluid and partially dry, 
at all points uj) to F. But if wholly in fluid it was destroyed 
at the point of 2^’ F. 'I he average being that the power 
of heat resistance in the s|)ore w.as to that of the adult as ll 
to 6. From this it is clear that we dare not infer spontaneous 
generation after heat until we know the life-history of the 
organism. 

In proof of this I close with a practical case. A trenchant and 
resolute advocate of the origin of living forms de no 7 >o, has 

G ublishcd what he considers a crucial illustration in support of 
is case. He took a strong infusion of coinuum cress, i>laced it in 
a flask, boiled it, and, whilst lK)iling, hermetically sealed it. He 
then healed it up in a digester to 2 ^o'‘ F. It was kept for nine 
weeks and then opened, and, in his own language, on microscopical 
examination of the earliest drop “ there n) speared more than a 
do/.eii very active monads.” lie has fortunately measured and 
roughly drawn these. A fac.simile of his drawing is here, 
lie says that they were jKissessed of a rapidly in iving lash, and 
that there were other forms without tails, which he assumed 
were develo|)mt‘iilal stages of the form. This is nothing less 
than the monad whose life-history 1 gave you last. My 
drawings, magnified 2500 diams., of the active organism and the 
developing sac, are here. 

Now tills experimenter says that he took these monads and 
heated them to a tcmjierature of about 140'' F., and they were 
all absolutely killed. 'I'his is accurately our experience. But he 
says these monads arose in a closed flask, the fluid of which 
had been heated up to 270'’ F. Therefore, since they arc killeil 
at 140 ' l'\, and arose in a fluid after being heated to 270® they 
must have arisen de novo ! But the truth is ih.al this is the monad 
whose spore only loses its power to germinate at a temperature 
(in fluid) of 290", that is to say, 20® F. higher th:in the heal to 
which, in this experiment, they had been subjected. And 
therefore the facts compel the deduction that these monads in 
the cress arose, not by a change of dead matter into living, but 
that they gcrminnled naturally from the parental s\Tove which the 
heat employed had lieen incompetent to injure, 'fhen wc con- 
clude with a definite issue, viz., liy experiment it is established 
that living forms do not now arise in dead matter. And liy study 
of the forms themselves it is proved that, like all tlie more com- 
plex forms above them, they arise in parental products. I'lie law 
is as ever, only that which is living can give origin to that which 
lives. 

WHIRLWINDS AND WATERSPOUTS^ 

Y^HIRLWINDS, whether on sea or on land, have their 
characters in great part alike* For simplicity it will be 
convenient to begin by taking up only the case of whirlwinds on 
sea, os thus the necessity for alternative expressions to suit both 
cases, that of sea and that of land, will be avoided. 
tfJt may be accepted as a fact sufficiently established, both 
by dynamic theory and by barometric observations, that at 
the sea-level the pressure 01 the air is less in the neighbourhood 


of the axis of whirl than it is at places farther out from the axis; 
though within the region of the whirl. The apocentric force 
(centrifugal force) of the rapidly-revolving air resists the inward 
pulsive tendency of the greater outer than inner pressure. But 
close over the surface of the sea there exists necessarily a lamina 
of air greatly deadened as to the whirling motion by fluid fric- 
tion, or resistance, against the surface of the sea ; and all the 
more so because of that surface being ruffled into waves and 
often broken up into spray. This frictionally-deadened lamina 
exerts, because of its diminished whirl speed, less apiocentric 
force than the (quicker- revolving air above it, and so is incapable 
of resisting the inward pulsive tendency of the greater outer than 
inner ])re&sure already mentioned. Hence, while rushing round 
in its whirl, the air of that lamina must also be flowing in centre- 
ward. 

The influx of air so arriving at the central region cannot 
remain there continually accumulating ; it is not annihilated, 
and it certainly docs not escape downwards through the sea. 
'i'hcre is no outlet for it except upwards, and as a risittg central 
core it departs from that place. This is one way of thinking 
out some of the conditions of the complex set of actions under 
contemplation ; but there is much more yet to be considered. 

Hitherto, in the present paper, nothing has been said as to 
the cause or mode of origin of the diminished barometric 
pressure which, during the existence of the whirlwind, does 
actually exist in the central region. Often in writings on this 
subject the notion has been set forth that the diminished pres- 
sure is caused by the rapid gyratory motion of the whirling air ; 
liut, were we to accept that view, we would have still to ask. 
How does the remarkably rapid whirling motion receive its own 
origin ? The reply must be that the view so offered is erro- 
neous ; and that, in general, a diminished pressure existing at 
some tiarlicvdar region is the cause rather than the effect of the 
ra]>id whirling motion j though in some respects indeed these 
two conditions can be regarded as being mutually causes and 
effects, each being essential to the maintenance of the other, 
wliilc there arc aKo some further promoting causes or con lilions 
not ns yet here mentioned. 

It .seems indubitably to be the tnith that ordinarily for the 
genesis of a whirlwind the two chief promoting conditions are : 
firstly, a region of dimini->hcd barometric jiressure, this dimi- 
nution of pressure being, it may be presumed, due to rarefac- 
tion of the atmosphere over that region by heat, and sometimes, 
further, by its condition as to includea watery vapour ; and, 
secondly, a previously existing rcvoliitional motion, or differen- 
tial horizontal motion, of the surrounding air, such revolutional 
or tliffcrcnlial motion being not necessarily of high velocity 'at 
any part. 

The supposed accumulation of air rareficfl by heat or other- 
wise, for producing the abatement of pressure may, the author 
supposes, in .some cases extend upwards throughout the v^hole 
depth of the atmosphere ; and in some cases may be in the 
form of a lower warm lamina which somehow may have beer 
c»verflowed or ct)vered by colder air above, through which, 01 
into which, it will tend to ascend : or the lower lamina may ir 
some cases be warmed in any of several ways, and so may gel 
a tendency to rise up through the colder supcrincuml)ent atmo 
sphere. On this part of the subject the author believes there ii 
much sco^HJ for further researches and advancements both ob 
scrvaiional and consideralional that is to sa> , by encourage 
ment of a spirit towards accurate observ-ition ; and by collectioi 
{ and scrutiny of ol>serve<l facts and appearances ; and by carefu 
theoretical * cHmsideralion founded on observational results o 
suppositions. 

'1 o the author it seems probable that the great cyclones ma; 
have their region of rarefied air extending up quite to the top 0 
tiic atmosphere ; while often whirlwinds of smaller kinds, man 
of the little dust whirlwinds, for instance, which arc frequentl 
to l)e seen, may terminate, or gradually die out, at top in 
layer or lied of the atmosphere different in its conditions, hot 
as to tcmiHjrature and as to original motion, from the lowc 
layer in which the whirlwind has been generat^. In man 
such cases the upper air may probably be cooler than the lowe 
air in which the whirlwind originates. 

On the subject of the actions going on at the upf)cr parts or upp< 
ends of whirlwind cores in most cases, the author feels that he 
1 able to offer at present little more than suggestions and speculati^ 

‘ conjectures. In very many descriptions of the appearances pn 
sented by those whirlwinds with visible revolving cores, wmc 
are called waterspouts, it is told tliat the first appearance of th 
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so^Ued waterspout consists in the rapid shotting down from a 
dense cloud of a black cloudy streak, seemi^y tortuously re- 
volving and swaying more or less sidewise. This is said rapidly 
to prmong itself downwards till it meets the surface of the sea ; 
and the water of the sea is often imagjined and described as 
rising up bodily, or as being drawn up, into the j^rtial vacuum 
or Sitral columnar place of diminished pressure. The frequently 
entertained notion — a notion which has even made its way into 
writings by men of science and of authority in meteorology— that 
the water of the sea is sucked up as a continuous liquid column 
in the centre of waterspout whirlwinds, is by some vrriters and 
thinkers repudiated as being only a jxipular fallacy, and it is 
afiinned that it is only the spray from the broken waves that is 
carried up. In this denial of the supposition of the water l)eing 
sucked up as a continuous liquid column the author entirely 
agrees, and he agrees in the opinion that spray or spindrift from 
the sea set into violent commotion by the whirlwind is carried 
up in a central ascending columnar core of air. 

On the other hand, the commonly-alleged inception of the 
visible waterspout i^henomena, in a descending, tortuously- 
revolving, and laterally-liending or swaying cloudy spindle 
protruding from a cloud, the author supjioses to be so well 
accredited by numerous testimonies that it must be seriotisly 
taken into account in the development of any true theory and 
explanation of the physical conditions and actions involved. He 
ventures to hazard a suggestion at present — perhajis a very crude 
and rash one. It is that the rising central core may perhaps, in 
virtue of its whirling motion and centrifugal tendency, afford 
admission for the cloudy stratum to penetrate down as an inner 
core within that revolving ascending core now itself become 
tubular. 'I'he cloudy stratum may be supix)se<l not originally to 
have been endowed with the revolutional motion or differential 
horizontal motion with which the lower stratum of thermally 
expanded air has been assumed to be originally endowed. The 
upper stratum of air from which the cloudy spindle core is here 
taken to protrude down into the tubular funnel is not to l>c 
supposed to be cold enoiigli to tend to sink l)y mere gravity. 
Though it were warm enough to allow of its floating freely <*n 
the thermally expanded air below, it could still be sucked down 
into the centre of the revolving ascending core of the whirlwind. 

Not to proceed further on this occasion with attempts loWiirds 
explanation of the difficult subject of the actions at the upper 
ends of waterspout whirlwind-s, the author wishes to have it 
understood that his main object in proceeding to prepare the 
present paper was to put forward clearly the theory he has given 
as to influx at the bottom in consequence of abatement of whirl 
in the lamina close io the sea-surface by frictional resistance 
there. 

Addendum . — A few brief explanations and references wif 
now be ad<led to assist in the understanding of some of the 
principles assumed in what has been already said. It is to lie 
clearly understood that, in a whirling fluid, even if the velocity 
of the whirling motion be very small at great distances from the 
axis, if the fluid be impelled inwards by forces directed towards 
the axis, the absolute velocity will grea tly increase with diminu- 
tion of distance from the axis. 'I’hus in the whirlpool of free 
viobility^ in which the particles arc perfectly free to move out- 
ward or inward, the velocities of the particles arc inversely 
proportional to the distances from the axis, the fluid lieing under- 
stood to be inviscid or frictionless. On this subject refercnc 
may be made to a paper by the author on “ Whirling Fluids,’ 
published in the British Association volume for the Belfast 
Meeting, 1852. Again, as to the inward flow caused in a fric 
tionally retarded bottom lamina of a whirlwind or whirlpool 
with vertical axis, by the frictional retardation from the bottom 
on w'hich the whirling fluid rests, reference may l>c made to 
paper by the author, “ On the Grand Currents of Atmospheri. 
Circuliition " in the British Association Report, Dublin Meeting 
1857, part ii. p. 38. On another case of the manifestation of th< 
same principle, reference may l>e made tt) a paper by the autho 
in the Proceedings of the Royal Society for May 1876, in re 
apect to the “ Flow of Water round Bends in Rivers, &c,,” with 
reference to the effects of frictional resistance from the channel 
in the benda ; and to another paper by him, on the same subject 
in the Pr 0 e*tdingt of the Institution of Mechanical Engineer 
(Angi^t 1879, p. 456), where the inward flow is explained a- 
experimentally exhibited. 

PostscriM of date August 16. — Prof, James Thomson wishcL 
' now to offer m continuation of his paper on “ Whirlwinds and 
j Waterspouts, despatched two days ago for Montreal the follow- 


ing postscript, which will extend the considerations there already 
ut forward, and will tend to modify or amend some of them > 
ut will leave unchanged the theory as to influx of the bottom 
lamina of the whirlwmd towards the central region in conse- 
quence of the frictional resistance offered by the surface of 
^e sea to the air whirling in close contiguity upon that surface. 

He wishes to put forward the question as to whether it ma^ 
not be possible, m some cases of whirlwinds, for the barometric 
pressure in the central or axial region to become abated through 
he combined influences of rarefaction by heat (increased, perhaps, 
j>y conditions as to included moisture) on the one hand, and the 
whirling motion on the other hand, very much beyond the 
abatement that could be due to heat, or heat and moisture, alone, 
without the whirling motion. He thinks it very likely that in 
Treat whirlwinds, including those which produce the remarkable 
phenomena called waterspouts, it may be impossible for the 
whirling action to be confined to the lower region of the atmo- 
sphere ; but that, even if commenced there, it would speedily 
be propagated to the top. It seems also not unlikely, and in 
some trains of thought it comes to np})ear very probable, that the 
whirling fluid, ascending by its levity, would drive outwards 
from above it all other air endowed with less whirling energy, and 
would be continu.ilIy clearing away upwards and tiutwanls the 
less eneigetic axial core which enters fitun below, and any, if 
such there he, that has entered from above. He is unable at 
present tt> offer much in further elucidation (possibly it might 
only prove to he in further involvement) of this very difficult 
subject. He thinks the question should at least be kept open as 
to whether the whirling and scouring aclif)n may not go forward 
growing more and more intense, promoted always by energies 
from the thermal sources which have irroduced differences of 
temperature and moisture in different parts of the atmosphere, 
and that thus a much nearer apprimeh to vacuum in the centre 
may be caused than would l)e due merely to the levity of the 
sujrcrincumbcnt air if not whirling. 

He also wishes to suggest that the dark and often frightful 
cloud usually seen in the early stages of whirlwinds and water- 
spouts, and the ilark columnar revolving core often seen appa- 
rently protruding downwards from the cloud, may be due to 
precipitation of moisture into the condition of fog or cloud, on 
account of abatement of pressure by ascension in level, and en- 
vironment with whirling air, which by its centrifugal tendency 
acts in piotecling the axial region from the pressure inwards of 
the surrounding atmosphere. 

UNIVERSITY AND EDUCATIONAL 
INTELLIGENCE 

CAMiiRiDtJK, — Dr. Besant and Mr. C. H. Prior are appointed 
Moderators, and Messrs. C, (iraham and A, J, C. Allen 
Examiners, in the Mathematical Tripos for the year licginning 
May I, 1885. 

The following Natural Science Examiners have been ap- 
pointed : — Physics: Prof. A. Schuster and Mr. W. N. Shaw; 
Chemistry ; Messrs. A. .Scott and M. Pattison Muir ; Mine- 
ralogy : Prof. Lewis and Mr. H. P. Gurney ; Geology : Messrs. 
R, D. Roberts and J. J, 11 , Teall ; Botany; Messrs, F. 
Darwin and 11 . M. Ward; 2 k)ology : Prof. A. M. Marshall 
and Mr. A. Sedgwick ; Human Anatomy ; Prof. 4 * Macalister 
and Mr. A. Hill ; Physiology : Prof. Michael Foster and Mr. 
J. N. Langley. 

.St. Johivs College offers for competition in December next a 
large numl>cr of Open Scholarships, Exhibitions, and Sizarships. 
Natural .Science is one of the subjects which, taken singly, may 
lead to election to any of the.se. The subjects arc in general 
those of the Natural Sciences Tripos ; but every candidate in 
Natural Science must show a competent knowledge of two at 
least of the following subjects : — Physics, Chemistry, and 
Biology, all in an elementary sense. A canditlate, however, 
may be elected on the ground of s{>ecial proficiency in any one 
of the subjects of examination. There will be both papers and 
practical work in all subjects. Further information may be 
obtained from the tutors. 

Trinity College Examinations begin on December 11. h^jor 
a-.d Minor Scholarships, Exhibitions, and Sizarships may be^ 
given for Natural Science. One Exhibition at least, of the value 
of 50'., will be given for Natural Science to a candidate not yet 
. in r^idence at the University. 

I King’s College offers an Exhibition of 6of. per annum for 
I Naturd Science: examination on December 11. 
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Emmanuel College hold» its Entrance Scholarship Examine* 
tion conjointly with Christ’s and Sidney- Sussex Colleges. TTie 
subjects in Natural Science are Chemistry, Physics, Elementary 
Biology, and Geology and Mineralogy. In all branches of 
Natural Science there is a practical examination. The exami- 
nations will begin on January 6 next. A candidate for a 
S^olarship at one of the abr>vc (Jolleges may be elected to a 
Scholarship a! either of the others in default of better qualified 
«anflidatcs. 

Mr. T.ea will lecture on Chemical Physiology this term at the 
New Museums. 

Mr. .Sedgwick has arranjjed for a repetition class in Elementary 
Biology in the Morj^hological Eal)oratory, to be superintended 
by Mr. Weldon. 

OWKNS Coi.LKGE, MANCHESTER. — At a recent meeting the 
Council, on the recommendation of the Senate, made the follow- 
ing appointments to the three vacant Berkeley Pellowships ; — 
In Chemistry, Dr. L. Claisen, formerly First Assistant in Or- 
ganic Chemistry to Prof. Kekule of Bonn. In Ztxilogy, Dr. 
John Beard, of the University of Freiburg, and formerly of 
Owens College. In Philosophy, Mr. W. K. Johnson, B.A., of 
King’s College, Cambridge. The Berkeley Fellowsliips are for 
the encouragement of original research, and the holders are 
required to reside in Manchester during term time. 


SCIENTIFIC SERIALS 

RuUe'uts tie la SofitW d' Anthropolof^ic tie Paris^ tome vii. 
fasc. 2, 1884 — This number eonlniiis several mf»rc than usually 
interesting eommunications regarding Freiicli pala*ontological | 
inquiry. — M. D’Acy’s paper on the silex of the Chelhjs Station, | 
which was begun in a previous number, shows that we must ' 
regard the Cbelles <lep(»sits as beUmging to two distinct forma- 
tions : the old Qiialeniary, or true C'hellean, containing remains 
of Eht^has anfujuus and /\/itffore*‘as tntr,kii^ and the later 
Quaternary, or mousteiian ]»erio<l, represented as usual ]»y 
Biephas p> iffttRitiius. — Maron de Bnye communicates the <lis- 
covery in the N^viliihie caverns at Pi-lil Morin (Marne) of trans- 
versely cut arrow -lx, ’ads similar to those foiitxl in large quaiitifie.s 
in Denmark, but hitherto undetected in J'nince. They were 
intermixed with minu'rotis ordinarily shaped arrow-heads, frag- 
ments of Nef)lithic pottery, aixl roughly-cut flints, and deposited 
in a cavity on the summit of a hill, while a vertebral bone (aj)- 
parcntly of a badger), which was found in a grotto at a distance 
of 250 m. from tlie deposit, still retained a portion of a similarly 
shaped arrow-head. — M. Gustave Chauvet announced the dis- 
covery, in a tumulus on the right bank of the Charente, of a 
curiously ornamented bronze chariot, similar to those found in 
Mecklenburg and in Scandinavia. 'I'he tumulus, which is situ- 
ated near Charroux (Vienne), and locally known as ‘*le Gros- 
Guignon,” contained a vaulted recess in which the body had 
rested, and on either side of which lay wheels with detached 
ornaments, as circles and spheres, and bronze and iron nails, 
together with two urns undoubtedly Gallic, — M, Nicaise re- 
ported the discovery of another chariot-bier in a tumulus at 
Seplaulx (Marne), on which the body had been laid. In front 
of the right wheel lay the skeleton of a boar, between whewe 
ribs a long knife vs^as embedded. To this reixirt tlie writer 
has added many interesting details in regard to several 
funeral chariots found in other parts of Marne, more especially 
in the Gallic cemeter)’ of Vanlles, where three skeletons (one 
adult and two chiKlren) had been interred in the same chariot. 
The weapons, horse-bits, bronze rings, &c., inclosed in these 
tumuli indicate their Gallic origin. — On the sepulchral grotto 
of Rousson, near Alais, by M. Charvet. This cave, which w-as 
opened in 1883, was found to contain a laige number |of skulls, 
mostly dolichocephalic, together with other human bones, and 
pins and beads of a metal regarded French palojontolojjists 
as copper rather than bronze, and similar to that of various 
objects found in the Baume des Morts Cavern of Durfort, first 
explored in 1869, and regarded as belonging to a mixed Cclto- 
Li|(urian race. — On a series of explorations at Plouhincc, by M. 
Gwlard. Four tumuli opened in March iS^ contained cinerary 
urM, four human skulls, and other bones, flint lance- and arrow- 
^hdCds, and broken pottery.— A communication by M. Kerck- 
hoffs concerning the lacustrine station lately brought to light 
nw the alluvim beds, in which the notable Maestricht jaw was 
discovered in 1823. The recent explorations of this interesting 
site have been conducted by M. Ubaghs, who has found 
a well-preserved dolichocephalic cranium, together with the 
bones of Sos pnimigimius^ the horse, stag, beaver, dog. 


&c., with bone instniments, remains of coarse pottery, &c.— 
On human sacrifices and anthropophagy among the Vaudous or 
serpen t-worshippers of Haiti, by M. Dehoux. — On the settle- 
ments of the Canadian Redskins, and the fluctuation in their 
numbers, by M. Petitot. The author considers that the soli 
and demon worship, and the chief social institutions of the Sioux, 
Hurons, and qtljer North American tribes indicate their affinity 
with the Dravidian races of India. — The report of a discussion 
raised by M. Beauregard on the correctness of his views regard- 
ing the Dardous, which had been called in question by M. de 
Uifalvy. — On the Cachmiris and Pandits, by M. de Ujfalvy. 
The former he regards as a mixed Mongol and Aryan race, while 
in the latter he Ixjlieves we have the representatives of a primi- 
tive North-West Indian Aryan type. — (Jnthc pretended Eastern 
origin of the Algonquins, by M. Petitot ; and on the diffusion of 
analogous myths in different lands, by M. Luys. — On dynamo- 
metric errors, by Dr, Manouvrier, having special reference to 
the inexactness of instruments, and the discrepancies between the 
modes of gradation observed by different instrument-makers. — 
On the ethnogva])hic researches of M. Quesde in the Antilles, 
by M. Ilamy. 'Phe presence of cut flints, although there are no 
indications of any siliceous rock-formations, points to primitive 
coBimcrcial relations with the mainland. — On the method^ of 
measuring the circumference of the head, by M. lo Bon. — Anew 
classification of the pelvis considered from an obstetric point of 
view, and with si)ecial reference to racial distinctions, by Dr. 
Verricr. — On the traditions and tri])al divisions of the .Somalis, 
by M. Bardey. Their legends include one in which Abel is 
represented .as the black and evil brotlier, while Kahil is white- 
skinned and good, while the people profess to derive their descent 
from two men miraculously saved with their wives from an inun- 
dation which ingulfed all the inhabitants of the lands near the 
Mount 'Pairz, sixty miles east of Mocha, on the summit of which 
they rem.ained till the waters subsided. 

Pull tin (it V Aendhnie Royale de Bel^iquCy July 5 * — Mono- 
graph on the central nervous system of adult Ascidians, and its 
relations to (Ixit of the Urodele larvae (four plates), by MM. Ed. 
Van Beneden and Ch. Julin. — Note on the calculation of 
averages ; apjdicntion of a new principle of probabilities, by E. 
Catalan. — Remarks on the ventral disk of the sca-snail, IJpans 
Im bahts (one i)late), by Maurice Stuckens. — On the respiration 
of bats during the period of hibernation, by E. Delsaux,— 
Anatomy of the cephalic kidney of the larva of Polygordius ; 
a contribution lo the histon’ of the excreting apparatus of worms, 
by Jiilien Fraiponl. — On the central and surface nervous systems 
of the Archiannelids (Trotodrilus, Polygordius) ; a contribution 
to the history of the origin of the nervous system in these worms, 
by Jiilien Fraipont. — On a theorem in mechanics applicable to 
systems whos.* movement is periodical, by E. Ronkar. 

August 2. — Note on two remarkable experiments in capillary 
attraction, by G. van der Mcnsbrugghc. — On the theory of 
elliptical functions, by P* Mansion. — On the remainder^ in 
Taylor’.s formula, and on the bint)mial theory, by P. Mansion. 
— Chemical analysis of a rich phosphate recently discovered in 
the neighbourhood of Havre near Mons, by C. Bias.— On the 
conductivity of gaseous bodies for heat, by E. Ronkar. — On the 
theoretic relations ^tween the coefficients of expansion, the in- 
ternal heat of vaporisation, and the specific heats of bodies in 
the liquid and gaseous stales, by P. de Ileen. — Description of a 
new app.'vratiis for determining the coefficient of diffusion of salts 
in solution, and the variations experienced by this quantity 
according to the temperature, by P. de Heen. — On the genera- 
tion of certain surfaces by means of quadrilinear groups, by C. 

Page. — Researches on the production of cyanh3^dnc add in 
the vegetable kingdom, by A, Jorissen. — Historic note on 
Stephen Dushan, Emperor of Servia, and the Balkan Peninsula 
in tne fourteenth century, by Emile de Borchgraye. — Discourse 
pronounced at the obsequies of M. Alexandre Pinchart, by M. 
Silngeneyer. 


SOCIETIES AND ACADEMIES 

London 

Mineralo^cal Society, Octoljr 21.— Anniversary mee^. 
—The Rev. Prof. Bonney, F.R,S., President, m the chair.— 
The Hon. Sec., Mr, R. H. Scott, read the Report of the 
Council— The scrutineers reporte<l that the following were 
elected Officers and CoundJ .-—President : Rev. Prof. T. O. 
Bonney, t).Sc., LL.D., F.R.S , F.S.A., Pres.G.S. ; Vice- 
Presidents : Rev. S. Haughtoii, M.D., F.R.S., W. H. Hudle- 
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MOA. T.P.f F.R.S. ; Council: T. W. Danby, M.A., F.G.S., 
STliobbie, D.Sc., L. Fletcher, M.A., Prof. W. J. Lewis, 

; Treasurer ; R. P. Greg, F.G.S., &c. ; General Secretary : 
H. Scott, M.A., F,R.S. ; Foreign Secretary; T. Davies, 
|r,G.S.-“The President delivered an address, in which he con- 
•H.««ed the Society on the satisfactory character of the Report 
t presented by the Council. This mentioned three topics, all 
congratulation : First, it announced that the fusion of the 
Society with the Crystallological, thanks to the good offices of 
the Honorary Sccrctar}*, had l>een accomplished. Next, it 
announced that the finances of the Society, whioh three years 
1^ were in a condition far from satisfactory, were now restored 
to a healthy tone. Lastly, it spoke of the great success which 
had attended the meeting held in Edinburgh last June. He 
trusted that in future one of the meetings of the Society 
would always be held in Scotland. He then proceeded 
to criticise two defects which in his opinion existed in 
systematic mineralogy as set forth by many authors. To 
some extent these were questions of nomenclature, but in his 
opinion they involved questions of principle. Tlte one was 
the extreme proneness of mineralogists to give distinctive names 
to slight and often very ill-defined varieties of existing species, 
thus'leading students to mental habits of dissociation rather than 
of correlation. The other at first sight aiipeared exactly the 
converse of this, namely, the laxity with w'hich certain substances 
were classed as minerals. For instance, obsidian, pitchstone, 
were often ])1aced in text-l)ooks under the head of ortlio- 
dase feldspar, but thev could not be brought under any received 
definition of a mineral. He pointed (»ut how, in consequence 
•t he believed, of the defective habits of reasoning thus en- 
gfendcretl, the contributions to |V 5 troU»gy, even of skillc<l mine- 
flilogists, were srmictimcs of little value, — Mr. K, 11 . Solly read 
i-paper on five specimens of lilac ealcitc from 'runkorvillc Mine, 
dkdop. — Mr. Semmons read some further notes on “ Euargitc.*’ 
Guyot (Ic (irandmaison exhibited a very fine crystal of 
Parisite.” — Mr. Rudler and Mr, T. Davies also exhibited 

f veral interesting minerals. 

.Sydney 

Linnean Society of New South Wales, .\ugust 27.— 
S, \Vilkins(»n, F.G.S., F.T..S., President, in the chair.— Dr. 
C)tto Finsch was introduced as a visitor. — 'I'he PreNi<U*nl 
iS|nnounced that, at the last meeting of the (knincil, F. jeffrev 
^ipell, M.A., Professor of Ckuiiparative Anatomy at King's Col- 
lege, London, had been elected a Corre‘-’j)on(ling Member of tlv' 

' Society. — The following papers Nverc road ; — New fishes in llie 
^Juecnsland Museum, No. IV,, by Charles W. Dc Vis, M..'\. 
The families Gobiidre and Hlenniida.* form the subject of tliis 
, paper ; thirty-one new species arc described. — Notes on the 
eyes of dec])-sea fishes, by Dr, von Lcndonfeld. Jn this paper 
the author combats the views expressed by Mr. Archer of New 
Zealand, in opposition to his (Dr. Lendenfcld’s) theory .as 
tegards the eyes, of I.epidoius caudatus , — 'fhe insects of the 
^^Maclay coast, by William Maclcay, F.L.S. I'he **Maclay 
^ Coast, so named after the distinguished traveller Baron N. dc 
j^Mikluho-MacIay, who resided there for nearly three years, is a 
^ portion of Astrolabe Bay, on the North Coast of New Guinea, 
jand the insects collected there, and now enumerated, arc of 
rintei^st as being the only ones ever received from that portion of 
f flic island. The collection is very small, and the species have 
been for the most part previously descrilied from Dorey and 
New Ireland. — Notes on the zoology of the Maclay Coast, New 
' Gi^ea ; (i.) on a new sub-genus of PeramelidiV, by N. dc 
Mikluho- Maclay. Baron Maday gives to the bandicoot here 
desenbed the name of Jiraehymelix gara^assi, Tlie sub-genu.s is 
. chiuacterised by having four upper incisors instead of five (in 
which character it resembles Perameles doreyattus^ Quoy and 
Gaimard, and P. coek.rilli, Ramsay), in having very short limbs 
and in having the hair on the back very bristly. A stuffed 
tecimen was exhibited, which Dr. Otto Finsch pronounced to 
: distinct from his New Britain species. — Descriptions of Aus- 
fcEan Micro-lepidoptcra, No. XL, by E. Meyrick, B.A. 
fr, Meyrick continues the CEcophoridsc, describing in detail 
bringing the number of that family up to nearly 
^400. — Critical li»t of Mollusca from the north-west coast of 
jAtistralia, by John Brazier, C. M. Z. S. , &c. Fifty species are here 
lenumemt^, with the geographical range and synonymy of each 
.^rarr^Iy denned. Synonymy of some New Guinea land shells, 
Brmer, C.M.Z.S., Ste, Mr. Brazier accompanied the 
PSPf.*’ exhibition of the following species 

Hdicadw x^HeltxbroadhenH, Braz. ; H, ((?A 5 a) goldiei, Braz. ; 

, {Geptrockus) teno^ Braz. ; H, {Cectrochus) tapperonii, .Smith ; 


{Ceotroehus) tayhriana^ Ad. and Reeve ; IT, {SphiTretpindy 
gtrrardi^ E. A. Smith ; //. {P/anispitta) cartt/aduwt Hombr. 
and Jacq. ; Namma [Xesta) Htrina, Linn.-— The time of the 
Glacial period in New Zealand, by R. von 1 cndenfeld, Ph,D. 

[ The results of the author’s survey in the New Zealand Alps, 
partly corroborating and partly extending the results of Dr. von 
H. last’s surveys, showed that the present glaciers are as large 
and extend down as far as those in Norway, where the mean 
annual temperature is 3* C., whilst in New Zealand it is ii*' C. 
The greater expanse of water in the southern hemisphere and 
the consequently greater amount of humidity in the air, and 
more copious ram and snowfall are considered to he the cause 
of this. The sounds in the south-west coast arc similar to the 
fjords in Norway, and the alluvial deposits at their upper ends 
arc small. Scooped out originally by flowing water, these 
sounds remained unchanged during the period of subsidence of 
the land, and were not filled up with ilebris, bcc.aiise large 
gkaciers occupied them during that time. As soon as these 
gkaciers disaj>pcared, the formation of the alluvial deposits com- 
menced, and from the fact that the latter are small and increas- 
ing rapidly in size from year to year, the author considers that 
the Glacial period in New Zealand must have been ver>’ recent, 
— List of papers and works relating to the mammalian orders 
Marsiijiinlm and Monolrcmafa, l)yj. J. Flelclier, M.A., B.Sc. 
The aim of this catalogue, which contains the titles and refer- 
ences of several hundred jutpers, »S:c, . is to do for the student 
of these two interesting .and ]>eculi.arly Australian orders of the 
Mammalia what Etheridge and Jack’s C.ataloguc has done for 
the student of Australian geology. Tt includes all papers dealing 
with the anatomy of these groups, all ilcscriptions of nc*v species 
since the publication of Gould’s w< rk, and a few papers on 
pahvontology, omillcd from Ktheriilge imd Jack’s Cainlogue, 
together wiin a few published since that niqicartMl. Mr. Fletcher 
exhibited a number of the rarer ]iapcrs enumerated in the list. — 
On two new birds from the Austro- Malayan region, by E, P. 
Ramsay, F.R.S.E, The .‘•iiecies here described nrc ; (i) Pitta 
Jinschiif sp. nov,, .allied to Pitta marklotiit but clislinrl in Imving 
no icd nape patch, and the whole of the npjier surface except 
tlic head blue, instead of green, (2) //a/nnff ft/i» no/ato^ sp. nov. 
'J'his species c< mes under the sub-genus Cyttfmhyou \ it i.s 
allied to Halcyon madcayi ami //. diops^ but dilfers from all in 
having the whole of the back and upper tail-coverts white, 

1 Paris 

Academy of Sciences, October 20. — M, Rolland, Presi- 
dent, in the chair. — Note on the condition^ of ilie existence of 
eijiial roots in Ilamilloii’s e<|uati m of the second degree, anil on 
a generjil method of resolving a unil.aleral equation of any 
degree in matrices of any order, by Prof. Sylvester.— On the 
alkaline hydrates, third tnernoir : hydr.ates of potassa and soda, 
by M. E. J. M.aumem*. — Note on the elTeets of tar-wash on 
vines attacked by Phylloxera, by M. Balbiani. A decisive 
experiment recently made by llie author on a young plantation 
near Montpellier showed the possibility of utterly destroying the 
winter eggs deposited in any given vineyard by the application 
of a coal-tar wash. But all the jil.ants subjected to this treat- 
ment arrived at maturity a fortnight or three weeks later than 
any others. This result was attributed to the obstacle opposed 
to the evaporation by the coating thus fonned round t^e stem of 
the plant. — Ocwltation of stars by the moon observed at 
'I'oulouve during the recent lunar eclipse, by M. Baillaiid,— 
Oljscrvations of the .same eclipse made at tfic Observatory of 
Bordeaux, by MM. Doublet, Flamme, and Courty. These 
observations, made under rather favourable atmospheric condi- 
tions with the 8-inch and 14-inch eqnatorials, were directed 
chiefly to some of the stars indicated in M. Struve’s list. It was 
ascertained that none of the .stars disappeared at the exact 
moment of its occultation, almost implying that the edge of the 
lunar disk is transparent. — Oliservations of Wolfs comet (1884), 
made with the meridian circle of the Observatory of Bordeaux, 
by M. Courty. The brightness of the comet appears to have 
slightly increa.sed since the first observations, although the 
nucleus still remains comparable to a .star of the ninth magnitude. 
— Observations of the new planet 244, maile at the Observatory 
of Algiers (0*50 m. telescope), by M. Rambaiid. — Observations 
of the late total eclipse of the moon at Urgeres (Eure-et-Loir), 
M. Edm. Lescarbault. — Note on the determinarion of the orbits 

I of heavenly bodies by three observations, by M. R. Radau.— 
Observations made on the intensity of terrestrial magnetism hi 
European Russia, by Gen. A. de Tillo. — Note on the ele- 
mentary force of solar induction, whose periodical duration 
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It ft mefto dfty, by M. Quet. — On the disruptive dischaii^es 
of Hdti^t electric machine, by M, TAbbe Mate. — On the 
trindoride of phosphorus, by Kf. H. Mdlssan. — On the 
results obtftined from the application of potash manures to certain 
hitherto unreclaimed lands in Brittany, by M. G. Lechartier.-— 
Fresh comparative experiments with the rabbit and guinea-pig 
inoculated with the virus of human scrofula and tuberculosis, by 
M. S. Arloing.— Note on the character and constitution of the 
light fleecy clouds present in the upper regions of the terrestrial 
■atmosphere, by M. A. Badoureau. In these regions the author 
assumes that the temperature falls to absolute zero, and although 
the pressure is also reduced to zero, it seems probable that the 
•carl^ic acid, nitrogen, and oxygen are here successively con- 
densed into clouds analogous to those formed lower down by 
Tapour. .I'o the clouds formed by these elements might be 
attributed the phenomenal solar halos recently dcscriVicd by I 
•Cornu. I 

Berlin 

Meteorological Society, October 7. — Dr. Hcllmann cave 
a short report of the proceedings of the annual meeting 01 the 
German Meteorological Society, which held its sitting at Magdc- 
buig from September 18 to 22, simultaneously with that of the 
German Natural Science Association. Communications on the 
scientifle inquiries and observations having been delivered in the 
Meteorological Section of the Natural Science Association, it 
was only matters connected with organisation which occupied 
the attention of the Meteorological Society, and the most im- 
portant of the conclusions arrived at by them formed the sub- 
stance of^Dr. Hellmann’s address. — Prof. Bdmstein spoke on 
rain measurement, and, after a concise historical review of the 
more important observations of earlier times, on the depend- 
ence of the readings of rain-gauges cm their position and exposurt*, 
and on the attempts made to explain that fact, he reported 
observations of his own which he had made for the purpose of | 
testing the influence which, according to assertions by many 
S€tvanlSt the wind cxcrcisecl on the readings of rain-gauges. 
Mr. Nipher, as was known, had in 1878 jiroposed, as a counter- 
active to the influence of the wind, to surround the collecting 
cylinder of the rain-gauges with a protective funnel. Beside a 
Nipher rain-gauge of this constntetion Prof. Bdmstein had set 
another rain-gauge which was surrounded with a reversed 
funnel, and must necessarily show the influence of the wind in 
increased measure. By a comparison of the measurements of 
these two gauges from January to July of this year, he ascer- 
tained that the latter regularly collected less rain than the former. 
The difference was greatest in the case of snow falling, less 
in the case of a drizzling rain, still less during an ordinary 
shower of rain, and least of all with a heavy down|K>ur. 
On comparing the readings of the two* rain-^uges, according to 
the streng^th of the winds prevailing at the times of the different 
rainfalls. It appeared that, when the strength of the wind was o, 
the differences were least of all ; greater differences appealed 
when the strength of the wind was i, still greater when its 
strength was 2, and the greatest when it rose to 3. Winds of 

f renter violence than 3 came too seldom to allow of correct 
eterminations regarding their influence on the rain-gauges. — In 
connection with this address Dr. Hellmann staled that at the 
Prussian stations it was sought to abate the influence of the wind 
by placing^he rain-gauges one metre above the mund, and sur- 
rounding them with a hedge one metre and a ban in height and 
at a distance of inetrca. He then explained several models 
of rain-gauges. Fbriter reported several series of experi- 
ments on the measurement of heat carried out by the formal 
Standard Commission under his direction. At a result of these 
investigations it appeared that the possible arron of even the best 
mercunal thermometers were very considemble. In the first 
place, the successive expansion of the glass, if repeatedly heated 
up to 100® C., might be very great, to the extent even of dis- 
placing the fixed points by several degrees. The amount of 
this change was de]>endent on the chemical composition of the 
glass. According to Herr Wiebe*s measurements those were the 
worst glasses in this respect which were markedly rich in potassium 
ami sodium, especially those containing equal quantities of these 
a suDstances. Happily glass factories were beginning to take ac- 
count of tliis circumstance in their supply of glasses for instniments 
of precision. The expansion coefficients of the glassy and the 
relation of the glass to the quicksilver expansion, was another 
source of error, producing important deviations from the readiii|[s 
of the gas thermometer. In the latter case, likewise, the chemi- 
cal composition of the glass pB^ed a part which would require 


to be more particularly determioad^ mA it was to be hoped linl 
the hivestig^ions now in progress would soon settle the con^ 
tions impmed by that factor in the ease. The gas thermomecei 


was itself not absolutely trustwortny, as had been shown by Uu 
most recent experiments, which had demonstrated that all gasei 
emplow^ wdfle more or less absorbed by the glass, and the more 
so the NNBger the gas remained in contact urith the wdUs of the 
thermometer. That this absorption prejudicially affected the 
readings of the thermometer, if only to hundredths of a degree, 
had been already proved. Continue experiments with nitrogen 
and carbonic aad thermometers in vessels of glass and platinum- 
iridium would bring to light the corrections to be applM ; these 
in conjunction with the other corrections would alone render the 
thermometer a true scientific instrument.— Dr. Kayser has 
photographed flashes of lightning, and obtained the ramified 
lightning-pictures now universally Known. ^ One flash, however, 
which he showed to the SocieW, was distinguished by the fact 
that it presented four unramibed, irregularly undulatory linei 
running in exact parallels from top to bottom. These four 
lightning-Mnes must, by reason of their parallelism, have arisexi 
simultaneously or immediately after one another^ in order that 
their discharges should have pursued the same Iightning;'tngk. 
The first flasm was further clistinguished by a series m 
layers attached to one side of. it. Dr. Kayser was of opinior 
that a double discharge was here pictured, going and coming, 
the course of which had been displaced by a strong wind (thixt> 
metres per second). The amount of the displacement could be 
approximately calculated, and so the time between the first and 
second discharge might be estimated to within some hundredths 
of a second. 
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